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THIS WORK,
Illustrating the Botany and other branches of the Natural History of
the stupendous Mountains which form the barrier between the British dominions in India and the territories of the Chinese ; in which the Geographical
Distribution of Plants, as connected with Climate, is considered, their Useful
Properties detailed, and the principles which should guide their culture in new
situations deduced ;
Being the result of investigations when in charge of a Scientific Institutio~l

of the Honourable Company, and assisted by the information which has
accumulated from their long-continued patronage of Botanical Science in India,
I S DEDICATED,
BY PERMISSION,
AS A TRIBUTE OF THE RESPECT OF

THE AUTHOR.
London, 28tA November 1839.

PREFACE.

THEAuthor having been for several years Superintendant of the Honourable East-India Company's
Botanic Garden, at Saharunpore, in 30" of N. latitude, and near the foot of the Himalayas, had, necek
sarily, great advantages in acquiring a knowledge of the Botany and other branches of the Natural
History of that little-known portion of the British dominions in India. These opportunities he was not
disposed, either by duty or inclination, to neglect. Therefore, (as described in the Introductory Observations, where the sources of information are detailed, pp. 1 to 3), with the Plants introduced into
the Botanic Garden, preserved in the Herbarium, or drawn by the Hon. Company's Painters, he
collected specimens of the rocks he met with in his journeys, made observations on their dip and dimtion ; preserved the skins of Mammalia, of Birds, and of Reptiles, with the skeletons of some, and made
a collection of the Insects both of the Plains and Mountains of N. W. India. H e also made Meteomlogical Observations with the Barometer, dry and wet Bulb 'Thermometer, Rain-Guage, &c., all of which
have served as bases for the observations in the Introductory Chapters of this Work. But his duties
consisting also of the medical charge of the Station of Saharunpore, including two Hospitals, and the
European residents, afforded less facility for travelling than was necessary for Natural History investigations.
In making public the materials which had been collected, two courses appeared open to the Author;
either to treat of the several individual specimens, as objects of Natural History, entering minutely into
their descriptive or distinctive characters, and interesting points of structure; or as the collections were
brought home, arranged according to the Natural Method of Classification, submitting the whole to the
examination necessary for ascertaining the identity of old, or the certainty of new species ; make use of the
information obtained, for treating generally of the Flora of the Plains and Mountains of India, with
respect to Geographical Distribution. This course has been preferred, as giving the most interesting
and important general results, in consequence of the distribution of Plants being so much connected
with soil and climate, and as leading to a just appreciation of the influence of physical agents on vegetation, and elucidating those principles which require to be attended to in the culture, both of new, and of
old plants in new situations. This also afforded great facilities in treating of the properties of plants as
connected with structure, and for showing the immense resources of British India, both as regards whatever is necessary for the Agriculture, Manufactures, and Internal trade of the people, as for the supply
of a much extended External Commerce. Much attention has also been paid to the Materia Medica of
India, as this formed a principal object of the Author's studies there, and the results of which are
recorded in the MS. work on Materia Medica, alluded to by his friend Mr. James Prinsep, in the Journ.
Asiat. Soc., vol. i. p. 459, 1892, and which he hopes soon to have leisure to publish.
Before concluding, the Author begs to take this opportunity of expressing his grateful thanks to
the several Friends who have assisted him in different parts of this Work. To Mr. De La Beche he is
deeply indebted for the trouble he took in constructing the Geological Sections, from the Autlior's notes
and specimens, and which are also useful as indicating the precise localities and elevations at which many
of the Plants were found. T o Capt. Cautley his best thanks are due, for the beautiful Drawings of
Himalayan Fossils ; and to Dr. Falconer for recent Geological and Botanical information.
The Author is also much indebted to his Friends, the Rev. Mr. Hope, late President of the Entomological Society ; and to Mr. Ogilby, Secretary of the Zoological Society, for having enriched this Work
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with their very valuable Dissertations, 011 the distribution of the Insects and Mammalia of the Plains and
Mountains of India, in which he has been much gratified by finding that their observations coincide so
ully with the results which he obtained from investigating the Flora of the same regions.
In the Botanical portion of the Work, the Author feels equally indebted to Dr. Robert Brown,
for placing in his hands the Herbarium, collected in Kunawur by Mr. Inglis, of
Canton, and for the character of Incaruilka ; to Mr. Bentham, for those of the Silenece, Leguminoee,
and Bmaginece; also for describing, in his own works, the Labiatce and Scrophulurinece; to Professor Nees Von Esenbeck, of Breslau, for the kindness with which he has arranged and described the
new Genera and Species of Graminece and Cyperacece. The Author much regrets that want of space
has compelled him to omit the characters of the former, which he has therefore made over to the Linnean
Society. T o Professor De Candolle, of Geneva, for examining and naming the Synantherece, and for
the description of them published in his Prodromus ;" to Sir W. J. Hooker, for naming the Mosses.
T o Professor Don, also, the Author feels much obliged, for assistance in comparing his collection with
the EaseIndian and other Herbaria, deposited in the Museum of the Linnean Society, and for his account
of the Genus Ranumul.us, of Gentianete, and the specific characters of the Smilacea and Tulipmm
figured. T o Professor Lindley, for his Notes upon some of the Himalayan Unabellijkte, as well as for
examining the Orchidete of his Collection, and for the valuable advice he has received from him respecting
every department of the Work.

" Botanicorurn Princeps,"

As the Work contains so much of Detail, combined with General Views, it would have been wmparatively useless without easy means of reference. This has been supplied by the Analytical Table of Contents at the beginning, and the Alphabetical Indexes at the end of the Book : for all of which the Author
is indebted to his Wife. In the former, the Plants figured by Drs. Roxburgh and Wallich have been
referred to by the number of the Plate, and the number of species in the East-Indian Herbarium,
according to the enumeration of Professor Von Martius, has likewise been added, as well as the number
of genera and species in the Author's Herbarium, according to the List which he published, in the
Journal of the Asiatic Society, at Calcutta, in March 1832.
The Author has to express his extreme regret, for the very long delay which has taken place in
the appearance of the latter part of the Work. AS this proceeded from his accepting the Professorship
of Materia Medics and Therapeutics in King's College, and thus finding it impossible to give the Work
the exclusive degree of attention which it required, and had hitherto received, he hopes that the delay
will be excused, as he found it was the only way in which he could do justice to the task he had undertaken. This has, however, given him the satisfaction of seeing many of the suggestions which he has
made, carried out in India. H e has also to apologize for the Work not being completed in Ten
Numbers; but if the Details, together with the General Views which have been entered into, be considered, as well as the constant comparisons made between the Flora of the Mountains and of the Plains of
India with that of other parts of the world, and also the application of the results to the probable
means of improving the resources of India, it will probably be readily admitted, that it was not possible
to calculate the exact quantity of letter-press into which the information might be compressed.
In conclusion, the Author must express his conviction of the skill which Mr. Gauci has displayed
in the representations of the Plants figured, and in which he has been well seconded, first by Mr. Clarke,
and latterly by Mr. Barclay in the Colouring. He considers it also but justice to the Publishers, Messrs.
Allen and Co., to state, that they have in every instance acceded very liberally to the suggestions of the
Author, for whatever was considered to be of advantage to the Work.
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INTRODUCTION.

IN a work on the Botany and Natural Productions in general of the Himalaya
Mountains, any reference to the Climate and Natural History of other parts of h d i a
may by many be considered out of place, but if we are desirous of observing the
changes in animal and vegetable forms dependent on climate, it is necessary, before we
proceed to notice the European types found on the declivities of the Himalaya, to take
a cursory view of those found at their bases which are characteristic of India.
This, though involving a consideration of some of the causes which produce a
difference in climate itself, will have the advantage of exhibiting that the great
diversity of soil and climate to be found in the British possessions in India, is
capable of supporting almost all the natural productions of every region of the globe.
Though the British possessions do not extend beyond 31" of northern latitude, India,
according to its natural boundaries, stretches from 36" to 22O, with its peninsula
extending to 8' of northern latitude, and from 67" to 95" of eastern longitude. Its
extreme length from Cape Comorin to Cashmere is about 2,000 miles, and its greatest
breadth from the bend of the Burrampooter to the mouths of the Indus must be
nearly as great; but from its irregular figure, the superficial area is not estimated
higher than at 1,280,000 English miles. I t is bounded on the S.W. by the Indus,
and on the N.E. by the Himalayan mountains, while the Indian ocean washes its
two remaining sides : the whole forming a kind of irregular diamond figure, to which
the island of Ceylon forms a pendent.
From the southern portions of India approaching so near to the Equator, whiie its
northern provinces are nearly in the latitude of the southern parts of Europe, we may
form some idea of the great extent of territory, and be prepared to find great diversities of climate, and consequently of the productions of every kingdom of Nature,
fram its long extended coasts, washed by a tropical ocean, to the tops of its several
ranges of mountains, among which, as among those of the world, the Himalayas
stand pre-eminent, whether we consider their extent or elevation, their diversity of
climate or of production.
As the form and slope of the country, the direction of the rivers, and the climate
of the different parts, depends in a great measure on the direction and elevation of
the mountain masses, as well as the soil on their mineralogical composition, it is
obvious, that before proceeding to other subjects, we should first obtain a general idea
of the number and position of the several mountain ranges of India, and this may be
b
conveniently
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conveniently done, by taking them as they naturally form four separate ranges : h t ,
the Western and secondly the Eastern Ghauts, which run parallel to the Malabar and
Coromandel coasts; thirdly, the Vindyha range, which runs east and west across the
central part of India; and, fourthly, the Himalayas, which form its north-eastern
boundary.
The Western or Malabar Ghauts extend nearly north and south from Candeish to
Cape Comorin, or from 21" to go, and form a nearly unbroken chain, except at the
chasm, nearly sixteen miles in breadth, which opens into the valley of Coimbatore,
Bnd thMugh which the rivet P a o n p n i escapes ihto the sea.
The Western face of this mnge is mhch more abrupt than its eastern, and its northern
pdrts less elevated thiin thk southern, as the former seldom exceeds three thousand feet
in height. Between 17" and 1 8 O , the Mahabuleshwr Hills, giving origin to the d i & m t
sources of the Krishha, and resoted to by invalids kom Bombay, form a tableeland of
nearly five thoutzihd feet; but beteeen 10" m d 15" N, there are peaks of granite
krhich rise to five and six thousand feet. Mr. Babington, indeed, describes Bonasson
Hill as being seven thousand feet above the sea; and Dr. Young, in his recent description
of the Neelghefties, assigns eight thousahd seven hundred feet as the height of the peak of
Dodapet, s i t ~ a t e dbetween 11" and 12" N. latitude. It is at these hills, as Mr. Calder
remarks, that the junction of the Malabar and Coromandel ranges takes place; for
here the Neelgherries or Blue Mountains rise into the loftiest summits of the Penin" sula, aild form the southern boundary of the great table-land,
and the northern
" boundary of the remarkable valley of Coimbatore :" from the opposite side of which,
the conti~uationof the united chains proceeds in m e central range to the southern
ekttttemity of the Peninsula, with a p d u a l l y diminishing elevation.
'The Eastern or Coromandel Ghauts, less elevated and less c ~ l t i n u o u sthan the
Western, fmlh which all the rivet* flow towards and through them, are a t the same
time more rugged and barren. They may be said to diverge into a separate chain from
the Neelgherries, and to proceed northwards and eastw*ds, "breaking into a succession
" of parallel ranges, and, after branching off into subordinate hiily ranges, occupying a
" wide tract of unexplored country, and affording vallies for the passage of great rivers ;
" this eastern range h a y be said to terminate at the same latitude as that of the corn" inencetnent of t'he western." Their elevation about the latitude of Madras, whieh in
the highest part, is estimated at three thousand &et.
These two ranges support between them a great extent of elevated table-land, of which
the climate and productions differ from the belts of low land which intervene between
the sea and the bases of these mountains. The rise of this table-land is on the west very
abrupt, but its declension to the eastward is SO gradual by a succession of distant
ten'aces, so as not to appear remarkable. Like the mountains by which it is supported,
the elevation of this table-land increases from north to south, being in Aurungabitd ancl
the Dukhun about eighteen hundred feet above the level of the sea, while many parts
of Mysore attam an elevation of fiwm two thousand five hundred to three thousand feet,

and

t b O ~ m dfwt, *W tk
muntry again declines towards Coimlaakm, C d o ~ eks
l
l p f p U~8 r that k the
Dukhun, on the fop of the G h t s , t k 4 ara w w o u s sprs or mgas of m o ~ t a i a e
.&miling to tbe E. and E.E., the ~ a l l i wbe.-&weswhich w e e i t k r nmow, tortuoue,
and f i s s - l h
or wide and 0at. Tbje olmmation will apply br a great wa$ure t~
the table-land in e m l , which is mtbw undut b h t , wd covered w$b n w mtm d l e r rangm cd hills,
This table-land, awesoible h m khre coaet by v g r h p e s k by th natives called
&rlnghaut, or ammtry atbye the rGbi&, and the I~wlapds,Payiwrgkaut, or scwntrg.
-below the Cl-Iimte. This low ccmatry, stretcbg and -Iy
decliiog from .the
Ghauts to the sea, is in the Concan thirty-five miles in breadth, intersecked by m v h ~ ,
w W are hyierssd by emaU e b w w ; b .C@narstbe G b u t s approach w i t b i ~a few
miles d the sea. In k t 4 Malabar the coast is low, mash brokea, and, like that of
Togvagcsre, distiajpisbea by the pmaliarity of being intmeckd by b ~ m
go w
.of& sea,whkh ~m parable1 sdh t b w t , wneatiwy at the d i s t w e of e h~r
hundred
y d s , at 0th- of t.hme ar four m h , into which the numerous mwqtgip s t r m ~ flow,
s
and with whicb t
h sea commupicates By six shallow ~penings,of which tbe ply w e
navigable far ship, is that ao the solafb bank of which %bin is situated. By this
backwater a qxtteln of inland ua~igatioais osrrjed 00, which is always safe, and, by
artificially wooaaeatiug appximating inlets, has been. s x m d e d to nearly three h d r e d
miles. The bmadth wies f r w twelve and fo~rcteepnp61m to two hundred gmds, and
the deptb from many fatbow 1.0a few f&.
In other patts where t k z e are none
" of these aalt inlets, the l o d a d s on the sea ooast within the downs are overflowed,
" and the frmh water stagnates aad evapcmates."
On the eastern mast of the Peninsula, the Carnatic presents a l w g strip of low 1 4 ,
and the plains of the Coromandel coast farm a broad, though unequal b d t between the
rrnauntains and the sea. The soil is in moat places described as being,conpposed.ofeither
aand or gravel ; in others of the debris of granite and trqp-rocks, a$ the alluvial deposits
Qf all the rivers which descend &am the tabie-land, some of them co~veyingmuch
decayed vegetable matter from the extensive forests through which they flow. Parts of
the Carnatic and Coromandel coash are ,described as being composed of plains ofmarine
ji~and,in which remains af oysters and cockles are found ; but these may have been of
very recent origin, as the whole coast may formerly have been overflowed, ,as Cuttack is
at the present day, whenever a geat storm.occurs, as was the case in May 1880, and
again on the 31st af Oct. 1831, when the inundation extended from Kedgeree to
Cuttack, but its greatest fury was spent in the Midnapore district, and .on the
unfortuuate caaefts of Kedgeree, Hidgelee, and Batasore. The large bun& (embankmenta) of those coasts, behind wbich a numerous population slept in fancied security,
m e suddenly overwhelm& by a tremendous. wave, which swept away with resisalem
force every house and.every article of propertytin (thenative villages, at the same.time
destroying the Pice crops, all the a&tle of an earkmive tract af country, and a large
b3
portion
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portion of the inhabitants. (We Mr. G. A. Prinsep's Work on Saugur Island.) These
tremendous storms were repeated in October 1832 and in May 1833, the last more
severe than any of the former, when ships were left stranded on dry land, the whole
county covered with water, and the wretched inhabitants, who had escaped drowning,
were in danger of dying not only of hunger, but excessive thirst. (Vide Calcutta Courier,
26th May 1833.) The tract extending between the sea and mountains in Orissa or
Cuttack, is a plain level country, undisturbed by a single elevation ; near the sea-shore,
marshy and woody; having much resemblance to the sunderbuns (or Delta of the Ganges)
in its swamps and marshes, innumerable winding streams, dense jungles, and noxious
vapours. The Chilka lake on this coast, is supposed to have been formed by an inundation of the sea.
The third great range of Indian mountains is the Vindyha or Central Zone : of this it
is difficult to assign the length, breadth, or thickness, as the geography of Central India
is but imperfectly known. But if the map of India be examined, it will be observed,
that the Ganges and Jumna, after their junction a t Allahabad, take an easterly course,
though they had previously descended in a south-easterly direction. This deflection is
caused by the extension of the Sandstone-hills to Mirzapore and Chunar, and maintained
by the projection of the central mass at Monghir and Rajmahl. From this it crosses the
whole continent of India, in its broadest part from east to west, terminating in the
mountainous country of Guzerat. By Mr. Calder it has been considered as uniting
" the northern extremities of the two great ranges already described, which terminate
nearly in the same parallel of latitude, forming as it were the base of the triangle that
elevates the table-land of thd Peninsula. This range has numerous divisions, and a
multitude of names, almost every district giving a change of denomination : but to the
eye of the geologist, who considers things on an extended scale, there is a parallelism
in the different parts, and a general connection and dependence on the central range ;
the substrata prove this fact, for in every case they preserve that parallelism." The
Chandore and Gawilgurh ranges, running east and west between 20" and 2 l o of latitude,
form the separation between the streams which flow towards the Bay of Bengal, and
those which flow towards the Gulf of Cambay. They are elevated about three
thousand feet, and the descent from both is rapid on the north towards the Poorna and
Tapty rivers. The Satpoora range divides the latter river from the Nerbuddah, both
flowing in a parallel direction towards the west. On the north of the Nerbuddah, the
Mandoo or proper Vindhya range rises abruptly, and supports the elevated table-land of
Malwa, which is elevated about two thousand feet in the southern parts, declining
gradually towards the north. Shaizghur, the highest point of the range, is said to be
elevated two thousand six hundred and twenty-eight feet above the sea ; but, though
little explored, the high country around Omerkuntuc, in lat. 28' and long. 82', must be
supposed to be the most elevated tract of country, as such rivers as the Nerbuddah and
Sone flow from it, the one to the west, and the other to the east, and others to the south.
Numerous ramifications being given offfrom tbis central range, tlie whole of the country
to
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to the northward is of a hilly nature, including much table-land in Malwa, Rajast'han
and Bundlecund, where the soil is rich and the climate mild. The county declines
generally towards the north, and also towards the east, so that the rivers descending
from the crests of the Vindhya range take a t first a northerly course, and winding round
the different elevations, or taking advantage of chasms in the table-land, proceed
subsequently in an easterly direction to fall into the Jumna. The Aravalli range, for a
knowledge of which we are indebted to the zealous researches of Colonel Tod, the
able author of the Annals of Rajast'han, has sometimes been considered a prolongation
of the Eastern Ghauts, and a t others a ramification of the Vindhya range, with which it
is connected towards Champanair. From the latitude of 24", or near the insulated
Mount Aboo, elevated five thousand feet, and which overtops them by fifteen hundred
feet, the Aravalli Mountains run in a north-easterly direction, gradually diminishing in
height, until reduced to low rocky hills in lat. 28;'; in the neighbourhood of Delhi
they reach the Jumna, and cause it to deflect from the south-westerly course, with
which, like the Ganges, it had descended from the Himalayas, and take a south-easterly
direction to reach the Bay of Bengal, instead of, as its original course would have carried
it, to the Gulf of Cutch.
Westward of the Jumna and the Aravalli range the country is flat, with but few hills,
and gradually declining towards the valley of the Indus. The soil is sandy, and
covered with saline efflorescence; the water brackish, and far below the surface, so
that the wells are from one to three hundred feet in depth. The " Sand-hills of the
desert" are soon reached, but the most interesting object in this arid region, as observed
by Colonel Tod, " is the salt river, the Looni, with its many arms falling from the Aravalli
to enrich the best portion of the principality of Jodpoor, and distinctly marking that
line of ever-shifting sand, termed, in Hindu geography, Marmthdi, corrupted to
Marwar. The Looni, after a course of more than three hundred miles, terminates
in the great salt marsh called the Rin, which is one hundred and fifty miles in length
and about seventy in breadth." This Colonel Tod considers as having been formed by the
deposits of the Looni, and the equally-saturated saline deposits from the southern desert
of Dhat. By Dr. Govan, it is described as a dead flat, hardly elevated above the level
of the sea, and compared to an arm of the ocean from which the water had receded, as
it is covered with saline incrustations and marine exuviae.
Besides this saline efflorescence and brackish water, tbis tract of country is remarkable
for containing many salt lakes, which, by evaporation during the heats ofsummer, yield
a tolerably pure muriate of soda, which is much used in the upper provinces. Many
alkaline plants are also produced, which, when burnt, yield an impure carbonate of
soda, exported in large quantities into the more popi~lousdistricts of Hindoosthan.
Small oases and large towns are found in many parts of this desert, which is traversed in
every direction, as we learn from Mr. Elphinstone and Colonel Tod. The northern parts
of the tract westward of the Jumna must be excepted from the character of barrenness,

X

INTRODUCTION.
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supports. The Seik country also is very fertile.
?he elevated land of Central India having on the N. W. the desert, ia separated on tee
P4.B. fmtn the Himdayas by the alluvial plains of tbe greak Gagetic valley. The
Wky 6f the Indus, stretthing f m the ocean to the b t of the Himalaya, mwt evidently,
Trorh the slow winding course of $he river, be a very gradual dope. Its: eastern apex
approaehe$ the western bank of the Jumna, as thpe stmanee on that side, even in tdme
vidaily 6f that river, flow towards the Indus, instead of into the Gungetic valley. Though
the poiW where the Subkj and J~ragar i m Pnnerge from the hills are aepmted about
W t f t mile@,the aeparatiag line of the two val15es is W i n tweaty &s
of the latter,
C# jhbt beymd the saawm of the Smbe, which is hewn to Aow =rose the dhecfisn of
the Delhi canal.
The great W g e t i c \l&y &retch& dong the foot of the Himalaya fbr a b u t t d v e
hhndred miles, pawllei to the mauntaisr erage, from this paint to $he ocean, in tbe
Bay d Beagal, vatyitlg in b&tB fiotg eighty to two hundred miles, being at least
the lhtter at Agra, and not mate than the former at Monghir, while atear Dellxi it is
about one hundred miles ; the contraction at both places being evidently caused by the
phjkcion of ~tamificatiotllsfrbm the great central mountain mass of India. The elevation
of this great plain a r aIluvial d l e y , ~ a t i e m
s different par& from the level of the sea to
& least one dhmad feet mar ' S a h m p e , which is within nine d e s of the eastern
bEtnk sf tee Jumna, but so gradud is the dope, that the Ganges is every whe~ea d o w
sad w'inding river; md if perpendimlzrs b raise8 at the latitudes of Saharunigont,
mhi, Benares, and Cslcntta, tad &be amrtxked heights me thousand, eight hundred,
W e e hundred and rwehty-eigM, and fifty feet of these places be laid off tm them,
a straight Pine will meanly-pass through all the points.
The four g r e a syt~tenrrsafraouhtaina, whiah, acmdmg to H u ~ b d d t cover
,
the d c e
af Central Asia, a&-1st. I'Be Altai ; 2d. The Thian Chan ; 3d. The K h n ; and
4%h. The Hhahgas ; which aae %he.most southern and westera, f m i n g tbe northeastern boundary of Hindoosthan, d extending in a N.E.and S.W, direction from
between Cashmere and Fykabad, where they join the Kuenlun to Bootan, or.from 35"
to 24' of latitude, ahd from long. 75" to loag. 90" 1E.; beyond this dsey eztend through
much unknown country, but may be supposed ,dividing into -twa branches, one farming
the N.E. bonndary of Assam, Ava, and terminating- in the MalayanPainsula; the
other penetrating to the Chinese province of Yunan, opposite to which the island of
Formosa may be considered the terminaticm of the ohain. The first portion is that only
of which any part of the Natural History will be illustrated in the present work.
Beyond Cashmere, and to tbe westward of the Belor range, the united chains of the
Himalaya and Kuenlun form the range of the Hindoo-kho, which Humboldt regards as
a continuation of the Kuenlun, though it is generally considered a prolongation of the
Himalaya. In this case the latter would form a rangc extending nearly from the Line
to
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to 4.5" of latitude, and over 73" of 1ongitrPde. But the recent journey of Lieut. Burnee
and Dr. Gerard across the Hindoo-kho, between Caubul and Balkh, has shown, that in
tbeir rounded nature and secondary formations they resemble rather the mountains to
of Kunawur, than the primary&ctured
Indian Himalaya.
t h north-&
The Himalaya, Hirnmaleh, Himachal, or Snowy Mountains, remarkable fix their
extent, are not leas so for their elevation, seen from Kurnaul near N. lat. 30°, or from
Patna 5" more to the southward, and from both at a distance of about 150 milcs, thee
stupendous mountains present over 13' of longitude a long line of snow-white pinnacles, which, on a nearer approach, we seen towering a h e the dark line of lower,
but still lofty mountains. Those which are seen at the greatest distanoe, being situated
within the Chinese boundaries, and only approachable through the temtories of Nepal,
still remain unexamined, as the Goorkhas have adopted the Chinese policy of exduding
all strangers from their kingdoms. Dhawalagiri, or the White Mountain, supposed to
be situated near the sources of the Ghunduc river, in its early course called Salagrami,
from many of the stones containing remains of Ammonites, is stated by Mr. Colebrodre,
on a mean of tbe two nearest observations, to be elevated (allowing 4 br refraction)
26,462 above Gorukhpore, or 26,862 above the level of the sea; but (allowing ?f
for refraction) 2'7,551, and horn the mean of three obeervatioas, and with middle refraction, the whole height is more than 28,000 feet above the level of the sea. Chamalari,
near which, after traversing Bootan, and crossing the frontier of Tibet, Captain Turner
and Mr. Saunders passed on their journey to Teshoo Loomboo, is the same mountain,
in their opinion, which is seen from Purnea, Rajmahl, and other places in Bengal, the
most remote of which is distant not less than 232 English miles. This, as Mr. Coleh o k e states, requires an elevation exceeding 28,000 feet to be barely discernible at
so great a distance in the mean state of the atmosphere, though much less elevation
may suffice, under circumstances of extraordinary refraction. Mr. Moorcroft was of
opinion, that some of the peaks which he saw on his journey to Lake Manasamwur
were elevated at least 30,000 feet: one of the mrveyors in Kunawur, from the angles
of altitude which he sbtained &om the crest of a pass elevated 15,000 feet, thought
come of the peaks he saw to the norihward could not be less than 29,000 feet, and
more recently Dr. Gerard, from some observations at great bammetricauy-ascertained
heights, inferred that some snowy peaks which he also aaw to the northward could
not be less than 30,000 feet above the level of the ocean. These .latter are only
mentioned in conjunction with the former, as indicating the probabilitylof the highest
pinnacles bei~lgstill to be ascertained in the Kailas portion of the g~& Himalayan
range.
Fortunately we do not depend upon these approximations only for a true estimate of
the height of the Himalayan peaks. These mountains have been so carefully and
scientifically surveyed fiom the Sutlej to tlie Gogra by Captains Hodgson, Webb, and
Hertert, and with a bias apparently to take the lowest rather than the highest results
which their observatiane gave them, that i t would not perhaps be advancing too much
to
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to say, that if they err, it is rather on the side of deficiency than of excess. Before
proceeding to give, as cursorily as possible, the results of these observations, it ,may b
premised that the great mass of snowy peaks of the Indian Himalaya attain their greatest
elevation between the sources of the Jumna and those of the Kalee or Gogra, and that
the range declines in elevation to the N.E. towards Cashmere, and also, as far as we have
information, towards the S.E. The passes leading into Cashmere are stated by M.
Jacquemont to be not more than 8,000 or 9,000 feet, and the flanking peaks, judging
from what they are in other parts of the Himalaya, cannot exceed this height by more
than 2,000 or 3,000 feet. Dr. Gerard, in his enterprising attempt to reach Ludak by
crossing the mountains which intervene between it and Belaspore, found the passes,
less than he had been accustomed to climb, a little more to the S.E., as, for instance, the
Rotung Pass elevated 13,000 feet, below which the Bias or Hyphasis originates.
The survey of Captains Hodgson and Herbert, comprising the tract of the Himalaya,
included between the Ganges and Sutlej rivers, is more especially interesting, as the
majority of the objects of Natural History, illustrated in the present work, are from the
same tract of country. The survey commenced at Saharunpore, from the house called
Belville, of the late R. Grindall, Esq., Judge and Magistrate of that station, which was
found to be elevated 1,013 feet,* and extended to the snowy peaks, which add so much
sublimity to the view on the northward of Saharunpore. A base line of 21,754 feet, or
about four miles, was measured iu the Deyra Doon, elevated 2,350 feet, and the first
stations of the small triangulation formed on the hills, which rise to 3,286 feet, within five
miles of the base line, whence they were extended to such stations as Budraj, elevated
7,510, and Surkunda 9,271 feet, 153miles in a direct line from Deyra, both on the range
which rises from and forms the boundary of this valley to the N.E. From these points the
principal stations in the survey could be seen within a distance of from twenty to fifty
miles, so that there was little probability of e m r , with excellent instruments in the
hands of such practised observers in so clear and uniform an atmosphere. From the
result of the survey, it appears that refraction is greater when one of the stations is in
butwhen both stathe plains, and the mean of all the observations stated to be
for heights varying from 7,000
tions were in the Hills refraction was found to be -iF!n
to 14,000 feet. Although the elevation of the snowy peaks far exceeds the latter height,
CaptainsHodgson and Herbert say, " we might safely take a much smaller rate than A,
yet, to be within the mark, we will content ourselves with that quantity."
The low range of hills frequently separated from the true Himalaya by diluvial
vallies or doons, such as that of Deyra, seldom attains an elevation of more than 3,500
feet, or 2,500 feet above the plains of Northern India. The principal passes across this
range were 2,339 and 2,935 feet before they were cut down. The second zone of
mountains, extending between these and the snowy range, vary in height from 5,000 to
8,000

A;

* R o m my barometrical observations, Mr. James

Prinsep calculated that my house in the vicinity of the
Botanic Garden, was ss near as possible 1,000 feet.-V. Journ. Asiatic Society of Bengal, 1. p. 2.
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8,000 or 9,000 feet. Within this tract is the military station of Sabathoo, elevated
4,200 feet, many hill-forts, and the summer residences of Simla 7,486, Mussooree
6,700, and Lundour at 7,559 feet of elevation. Many of the mountains, however,

included in it, much exceed the average height, as Surkunda 9,271 feet, rieing
immediately above the N.E. angle of the Deyra valley; Kedarkanta, the peak of
the ridge separating the Tonse and Jumna rivers, was ascertained geometrically
to be elevated 12,689 feet. Barometrical observations since made by M. Jacquemont
give the height 12,766 feet. Changshill, separating the Pabur and Roopin riven,
is 12,871 ; and Uchalaroo, a peak of the ridge which rises between the Jumna
and Bhagirethi rivers, is elevated 14,302 feet,or 2,500 above the limit of forest,
and on which only a few patches of snow remain unmelted in the month of September. Whartoo, connected with the Choor by a ridge which runs southerly,
separating the waters of the Pabur and Tonse from those of the Giree (the only
river of any note which does not originate in the snowy chain), is elevated 10,673
feet. The Choor, " the highest central point in the lower belt of mountains, sendiug
out ridges, spurs, and ramifications, in every direction," is a conspicuous object fro111
whatever point it is viewed, and being only 3' 2Y 05" to the westward of north, at a
distance of sixty-one miles from the principal station, Saharunpore, in the plains, was
admirably adapted for the second, or northern station. Its summit is upwards of 11,000
feet higher than the station at Saharunpore, or 12,149 feet above the level of the
sea. The actual station is 10,676 feet higher than that at Belville. Respecting the
difference of level Colonel Hodgson makes the very interesting remark, that by
cotemporary observations with two barometers by Lieutenant Herbert on the Choor,
and himself at Saharunpore, the result was only fifty-two feet less than the true
geometrical height, which Colonel Hodgson is inclined to ascribe to chance; but it
will probably be found another instance of his and Captain Herbert's extreme
accuracy, as the mean of the barometrical observations which I made on the same
spot, approach within sixty-two feet of the geometrical height 11,689 feet assigned
to the station in the survey. The series of snowy peaks,'; forming what Colonel
Hodgson calls the Southern or Hither Himalaya, and which separate the feeders of the
Sutlej from the sources of the various branches of the Roopin, l'abur, and Andrytie, were
found to be elevated from 16,082 to 19,512 feet, and the passes which from the river
beds lead between, and are flanked by these peaks, from 15,000 to 16,000 feet. The
three peaks of the mountain standing between the sources of the Roopin and Tonse were
found to vary from 20,501 to 20,688. The Jumnotri Peaks or Bunderpooch Mountains,
whence the Tonse (the largest river), the Jumna and Berai Gunga, have their rise,
range from 20,122 to 2 1,155 feet of elevation. At 3 umnotri, or the hot springs of the
temperature of 194", near the sources of the Jumna, Colonel Hodgson found the barometer stood at 20.48 inches, which, taking 30.04 inches for the level of the sea, gave
him 10,489 feet as the height of these springs. Subsequent observers have given 10,500
as their elevation, which is a near approximation. The bed of snow which covers the
c
stream,
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stream, is here about forty feet in thickness, the steam from the hot springs melting
all the snow which it reaches, dome-like excavations are formed early in the season,
which have a very striking appearance when seen from within. The snow-bed is
bounded to the right and left by mural precipices. About 500 yards beyond the springs,
part of the base of the great Jumnotri Mountain begins to rise, and its face, cased in
ice and snow, is visible to the height of about 4,000 feet, closing up the defile in w W
the Jumna originates, which is seen falling in a shallow rill about three feet wide from
the rock, where this becomes abrupt. The Jumna is separated from the Gaogee by a
ramification of the Jumnotri cluster of snowy peaks, which was first c m e d by Mr. J.
Fraser in 1816; and then by Captains Hod,pon and Herbert, at the Bamsaroo Pass, elevated 15,447 feet, over deep snow in August 1818 ; lastly by Lieutenant James Stephen,
to whom I am indebted for many specime~sof the rocks and plants from the neighboirhood of this very interesting locality. In tracing the Ganges to its source, the
Bhagirethi branch af this river was found, forming a junction at Bhairo-ghatti, elevated
.8,511 feet, with its foaming rival, the Jahnavi. This, the larger stream, by which there
is a pass to Tibet, has its source to the northward of the ridge, which bounds the
Bhagirethi to the N.E. I t forces'its way through the Himalaya, about three merches
above Bhairo-ghatti. Beyond the snowy range its course appears to be N. 70" E.,
while that of the Ganges is considerably to the S. of E. above Bhairo-ghatti. I t ie not
until it reaches Sookhee, that the Ganges, forcing through the smowy peaks within which
it has been produced, assumes a course of about S. 20" W. Ey barometrical observation,
the elevation of Gungotri, first visited by Mr. J. Fraser i11 1816, was ascertained to be
10,319 feet. Beyond this Captains Hodgson and Herbert reached a very extensive
snow-bed, and bivouacked at 11,160 feet of elevation. Next day, ascending the
course of the snow-bed, they reached an elevation of 12,914 feet, and finding a piece
of level ground, a primary base of 319 k e t was measured, and with it a longer base of
667-2 feet obtained; the heights of three peaks, St. George, St. Patrick, and the
Pyramid, were then found to be 9,326,9,47 1, and 8,052 feet above the station, or 22,240,
22,385, and 20,966, abcwe the level of the sea. Here Colonel Hdgaon, justly " struck
with seeing so near these peaks which viewed from the plains of Hindoosth, inspire
the mind with ideas of their grandeur," exclaims " how much more must they do so
when the whole bulk, cased in snow from the base to the summit, at onee fills the
eye ! I t Mls to the lot of few to contemplate so magnificent an object as a snow-elad
peak rising to the height of upwards of a mile and a half, at the short horizontal distance
of only two and three-quartew miles." Beyond this, or at an elevation of 13,800 feet,
they found the Ganges issuing from under a very low arch, from which great hoary
icicles depended, at the foot of the great snow-bed, here about 300 feet in thickness.
They still proceeded for some thousand paces up the inclined bed of snow, which seemed
to fill up the hollow between the several peaks which Colonel Hodgson called Moulit
Moira and the Four Saints, geometrically ascertained to vary in height from 21,379 to
22,798. On the N.E. of the. sources of the Ganges are two peaks, Roodro Himala and
Surga
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Rooer, w h ' i am still more elevated., being 22,390 and 22,m.
These approach'
the My mountain8 in the neighbouthad of Kcdam&, measured in Captain Webb's

This survey is not less bteaesting than the, former, embracing the space included
BsWeea-Zha Bhagirethi bwnch 06 the Ganges on the N.W., and the Kalee river,
*h--tes
the British fbtn the Nepalese territories on the S.E.; tracing the
&WWW MrtMIatW river, as well aa of the Alaknmuk branch of the Ganges, and
&t&&g h
n
i the plains d Rohitcuad to the snowy p a w s : the whole embracing
apace of about 10,967 q u a w milea, which constitutes the present province of
W e d 4 Proee&ng from tbe plaips of Rohikund, where Captain Webb ascertained
Pilibhit to be elevated 560 feet; and Casipore, further to the north, on the same
indihed w e (T. p. x.) 767 feet; the first raage, through which there are several
p i t w s , 5 found elevatd 4,806 feet; and the second, or Ghagur range, between3
7 and &OWS fbet. In the inteSwP, the mountains are of less height, but the peaks from*
8,aO0 fa 9,000 feet .inJe~ewatidh Ekriwggur, the capital, being in a valley, is foundto be net more than 1,708 feet, if ascertained by cotemporaneous observations at Paoree,
but 11,884Mt, if compared with the barometer at Calcutta. Paoree itself is 5,238 feet
fiom the mean of numeroue observations. Hawalbagh is 3,976; Almora 5,400;.
Pethokgurh 5,&2 ; Lohooghat 5,662. Nearer the snowy peaks we have the temple
at Chundur budunee 7,427 feet if compared with Calcutta, 7,389 if with Paoree (7,666
in map.) The temple at Kedarnath is f 1,75a ; t h t of Budrioath 10,294 ; of Milum
11,682 ; and Pilkonta churhaf 12,620 feet.
The m o u n ~ bmasses and snowy peaks have been arranged into several groupes'
by Mr. Colebrooke, and as thia mode will best serve the general purposes of this
abstract, they are here enumerated. First, a cluster extending from Kedarnath
to Budnnath presents six peaks, varying in height from 22,130 to 23,441, and
three contiguous ones from 19,178 to 21,688. Secondly, in a group of still loftier
devation, in the district of Juwahir, four peaks rise from 22,385 to 25,741 feet;
the latter, the Juwahir peak, is the highest point in the surveyed portion of the
mountains. Two contiguous ones on the west are 20,758 and 15,805, and a
multitude of positions towards the east have been measured, and found to be from
10,653 to 12,228 feet. In the third group on the westward of the Dhoulee river,
leading to the Darma Dhoulee Pass, the loftiest peak is 22,707 feet high, encompassed
by four others, towering from 18,066 to 21,511. Between this and the Byans Pass,
three peaks were measured, varying in height from 19,171 to 21,222, and two
others nearest to the pass, of which the highest is 22,513. On the S.E.of the
Byans Pam,there is a peak 19,920, followed by others of lese elevation, which lead to
a fifth group of lofty peaks, of which the most elevated is 22,799 feet, followed by others
declining from 22,310 to 20,995. The loftiest of this fifth group is distinctly visible
from Pilibhit, as is the highest of the third cluster, and the southernmost of the second
group. Their heights, as determined from the result of several measures by Captain
c2
Webb,
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Webb, are 22,799 ; 22,707; and 22,385. One of these, as observed by Mr. Colebrooke,
is no doubt tlie mountain which was observed by Colonel Colebrooke from his stations,
Pilibhit and Jethpur ; and the mean of his observations, calculated with an allowance of
of the intercepted arc for terrestrial refraction, gave 22,768.
The loftiest of the second group (No. xiv.), commonly called the Juwahir Peak, was
seen by Captain Webb from Casipore: it is also distinctly visible from Saharunpore, and
had its position,aswell as a fewothers, determined by, and afforded unexceptionable means
of joining the two surveys. Captain Webb gives 25,741 as its height, the observed
height of Casipore being 757 feet.* In Colonel Hodgson's survey, 25,749 feet is given
as the height of the same peak ; that of Saharunpore having been ascertained to be
1,000 feet above the level of the sea.
To the S.E. of this survey there is a considerable tract of unexplored mountainous
country, before we come to Cathmandoo, where Colonel Crawford, in 1802, by careful
observation, ascertained the distances of several selected points from various stations in
Nepal, of which the relative situations were ascertained by a trigonometrical survey,
proceeding from a base of 8523 feet, carefully measured four times, and verified by
another base of 1,582 feet, measured twice. The positions of the same mountains were
also settled by observations made in the plains of Behar. The mountain, called
Dhaibun, distant 35f g. ms. seen under an angle of 5" 4/ 21", was found to be
elevated 20,140 above the station from which the angle was taken, and which is itself
more than 4,500 feet above the level of the sea ; another exceeds the elevation of the
same station by 17,819 ; another by 20,005 ; another by 18,662. The height of Gossainthan is marked 24,740 feet in Dr.Wallich's Map. All these are visible from Patna,
the nearest being nearly 170 English miles distant, and the furthest about 226 miles.
Still further to the eastward, the continuation of the Himalayan range, which bounds
A s s ~ mon the northward, still presents a long line of snowy peaks. Some in 28" of
N. latitude, and between 92+" and 93" of E. long. are mentioned in Lieutenantwilcox's
Map, as varying in height from 20,720 to 21,600 feet; and the Himalayas are continued
b
to beyond 98" of E. longitude.
Though extensive tracts of the Himalaya remain unexplored, the uniform result of
every observation, and many of them within twenty miles, establishes the great elevation
of the Himalayan chain; so that, Captain Herbert, speaking only of the surveyed
portion

+,

* For the corrected heights here given of Casipore, and of the snowy peaks included in the Kemaon survey,
which however correspond with those given in the large 4-inches to a mile-map, which has been published of
this survey, I am indebted to the kindness of Captain Webb, who originally estimated the height of' Casipore
above the level of the sea, before any observations had been made, at 660 feet; but subsequently found this
estimate to be too low. The mean of a month's observation, in Feb. 1818, with excellent barometers, gave 748
feet, and the mean of nearly another month in January and February 1819, gave 766 feet, as the difference
of height between Caeipore and Mr. Colvin's barometer in Calcutta; the mean 757 feet has been taken at the
height of Casipore, and as this exceeck the first estimate by 72 feet, tliis number requires to be addecl to all the
elevations geon~etrically deduced, which were published in the 13th vol. of the " Researches of the Asiatic
Society." Some addition still requires to be made for the height of Calcutta above the level of the sea.
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portion of these mountains, has justly observed, that " whilat in South America there is
but one peak, Chirnborazo, which exceeds 20,000, and not more than five which are
about 18,000, there are no fewer than twenty-eight peaks in the Himalayas which'
overtop Chimborazo, one of which is above 25,000 feet, forty-four which exceed the
three next of the American elevations, and more than a hundred which tower above
the next in height ; facts more satisfactory, as proofs of the superior elevation of these
mountains, than the greater loftiness of an isolated summit."*
From the foregoing observations, the great length and enormous height of the Himalayas are evident ; but to form a true estimate of these mountains, it is necessary also
to take into consideration their breadth. This is supposed to be greatest in the
vicinity of the lofty peaks near which the great rivers have their rise ; but as the whole
extent has not yet been surveyed, this can only be considered as conjectural. Crossing
from the plains of Hindoosthan to the snowy passes, the distance is not less than 80
or 100 miles : the superficial extent of that portion comprised within the British territories, is estimated by Captain Herbert at 23,000 square miles. In no part is there any
thing like table-land to be found; but seen from the plains of Northern India, the
Himalayas seem formed of a succession of parallel ranges, though nothing of this kind i~
apparent when we enter the mountains themselves ; for in ascending any of the principal
poinb, a number of arms are seen radiating in every direction, separating deep ravines,
connecting the different mountains together, and throwing the waters of the several
rivers in opposite directions : but notwithstanding this irregularity, the ridges generally
run parallel to the direction of the mountain mass; for in proceeding transversely
across it, we have constantly a series of ridges to ascend and descend, and narrow vallies
to cross. In the bottom of these generally flow the rivulets collected by the various
ravines from the surrounding peaks and ridges. At the foot of the Himalaya there is
generally a longitudinal valley, but in the neighbourhwd of the snowy passes, as the
Messrs. Gerard have remarked, the glens are for the most part perpendicular to the range,
or from N.N.E. and N.E. to S.S W. and S.W. The face exposed to the N.W . is invariably rugged, and the opposite one, facing the S.E., shelving. The great rivers also
may be observed making their way across the direction of the range; they may therefore
be supposed to have taken advantage of natural breaks 4 the range, rather than to
have been able to open a way for themselves through this great mountainous mass.
The deficiency of level space the industry of the inhabitants has in a great
measure supplied by cutting the slope of each mountain into a series of terraces,
supported in front by dry stone walls, as is done in China. By this means, and from
the diversity of climate, the agriculturist is enabled to cultivate rice near the beds of the
rivers,

.

These remarks were made previous to our being informed that Mr. Pentland had measured some peaks in
the Andes, which were more elevated than C h i m b o ~ ;
o as the Cerro Nevada de Illimani 291350, and the
Cerro Nevada de Sorata 25,250 feet above the sea, both in the Eastem Cordillera of Bolivia : but as these are
still only isolated summits, Captain Herbert's inferences apply with nearly equal force, particularly a multitude of
extending over several degrees of latitude and longitude, are not included in his estimate.

xviii

INTRODUCTION.

rivers, where the broadest levels are naturally found, and wheat and barley on the
different elevated terraces of the mountain sides.
Notwithstanding this general want of vallies, those of Nepal, p. 28, and of Cashmere,
p. 27, form striking exceptions. Smaller ones, as of Noakote to the northward of Nepal,
and Rama Serai on the S. E. of Kedarkanta,may be mentioned, besides the longitudinal
vallies at the plainward base of these mountains, which will be more fully treated of,
with their geological structure. From the numerous transverse breaks by which the
great rivers make their way to the plains, and towards which are inclined the various
slopes and ravines which collect the streamlets from all the neighbouring mountains,
few situations occur favourable for the formation of lakes ; many therefore are not met
with; that of Cashmere, commonly called Dul, is best known : one called Bheemtal,
of considerable depth, occurs on the road from Bhamouree to Almora, of which the
length is about one mile, and the breadth about five furlongs, with an elevation above
the sea of 4,271 feet. To the northward of Nahn there is another called- Ruenka tulao,
which is also about a mile in length, and a gun-shot across. I t is remarkable ibr containing crocodiles.
The river-beds, besides giving exit to the drainage of the mountains, and affording
spaces for cultivation, serve also as entrances for penetrating into the Himalaya, and
reaching the passes (v. p. 32) by which travellers are enabled to cross from one face of these
mountains to the other. The first notice we have of any of these being croesed by an
European, is that of the Jesuit Antonio d'Andrada, who set out in 1624 from A p to
Serinuggur, and thence proceeded to Budrinath, whence with great difficulty he crossed
into Tibet. More recently the Neetee Pass was crossed by Messrs. Moorcroft and
Hearsay; the Shatool, in 1816, by Colonel Hodgson; the Gonas Pass, in 1819, by
Captain Herbert; and the first, as well as the Byans, and other passes measured by
Captain Webb, in 1816. Among the other adventurous travellers, the Messrs. Gerard
require particular mention as second to none in energy and enterprize. Besides the
Paralassa 16,500, and the Rhotung Pass 13,000, below which the Acesines and Hyphasis have their rise, and which -were traversed by Dr. Gerard, little is known of the
passes, except in the surveyed portion of the Himalayan Mountains. To the westward
of Shatool Captain Gerard enumerates three passes, Julsoo, Khealig, and Soongree ; but
these are from 2,000 to 4,000 feet below' the line of congelation. Prom Shatool to
Budrinath no less than fifteen passes are enumerated by the same officer. These are
generally from eighteen to twenty-four miles in length, forming about three stages for
loaded people and two for those who are not so.

.

1. Shatool.. 15,666 Rol to Atharabees, 14
miles without fuel, open
from June to November.
8. Soondmo 16,000 Tangno to Ragranee.
3. Yooso
15,877 Joonglee to ditto.
4. Broang
35,171 Jungleeg to ditto, seven
miles without fuel, open
scven or eight months.

...

...

6.
6.
7.
8.

Neebrung
Gonas
Ghasool
Roopin

16,036

1

... 16,026

From Choora to Sungla.

16,851

... 15,480

Doodrookoom to Sungla,
an easy pass.
9. Nulgaon 14,591 Ditto to ditto.
10. Charung...17,348 Chitkool to Cheerung.

,
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Chitkool to Boomoo of
Bungla., Rakchurn, and
... Flwn
la
sugh
.........
( Gurhwal.
Chitkool toLewarof Gurhwal,
.. like
6, 6, and 7, are crossed
The
first
nine
are
the S. Himalayas, the
.,.... in different months ; li is the rest from the Buspa intoacross
Gurhwal. The last seven
14. Seenga ...
easiest ;open hMay to Dec. are crossed by loaded sheep, but none of the first
Chitkool to I ~ w a r ,in May, eeven.
15. Kimleea ...
{ June, and July.

11. Bunga
19. Lumbeca.
IS. Mtuja

I

The rived whhh have their sou~cerrin the snow-beds, from under which they generany f h v out in a s t r k m , and of which the lower limits are about 13,000 feet of el+
v a f h In the mth-easteni entrances of these passes, are the Andtytie, below the
Elhato61 Pass, where the snow commenced in June, at 13,450 feet of elevation ; the
Pahr, below the Broang Pass, at 12,914 feet; the Roopin, below the Gonass Pam,
nectr1y at the &me elevation. The Buspa is on the northern k e , and has a feeder
from the last-mentioned pass, nearly at 14,000 feet of elevation. There are many other
fcders of the above rivers, which it ie unnecessary to particularize. The Tonse, the
Jumai, and Berai auaga, h o e their origin near the great Bunderpooch cluster of
mountains; the first at 12,704 ; the second at 12,489; ahd the Jumna at about 12,000
feet. The Bhagirethi branch af the Ganga has already been mentioned as having its
origin at 13,800 feet trf e l h t i s n .
The passes to the eastward are fewer in number, but more elevated. The Bhotea
tribes, of *horn we hare an inberesting account from Mr. Trail, in the 17th volume of
the Asiatic Reseatch8, inhabit the space which extends on the north from the commencement of the table-land of Tibet, to the plainward base of the southern row of
Himalayan peaks. The v i l l a p are all on the northern hce of t h e e ; and the country
being more level, as indicated by the better roads and more moderate currents, as well
as by the hills sloping more gradually and being enclosed between high mountains, heat
is reflected from every side, and the temperature raised much above what would be
supposed at such elevations. Spring, summer, and autumn, are comprised in five
months, from May to September. These passes cannot be visited before the middle
of June or beginning of July, as even that to Budrinath is not open before the beginning
of May. By the commencement of October the cold becomes severe. Roads of
communication exist, as Mr. Trail informs us, between the passes from east to west,
but these are passable during a few days only in each year, and are considered dangerous by the Bhotias themselves. The crest only of these passes can now be visited,
as every one is prohibited from crossing the frontier, for fear of exciting the jealousy
of the Tibetan authorities, and disturbing the trans-Himalayan trade of the province
of Kemaon. The passes are five in number. The Mana and the Neetee on the Saraswati, and the Doolee branches of the Ganges. The Neetee Pass was ascertained by
Captain Webb to be elevated 16,570 feet ; and the Mana estimated not less than 18,000,
as a barometrical observation by his assistant, Mr. Tate, gave 17,172 feet the height
of Jograo, which is considerably below the Pass. Juwahir, Darma or Lebong, and
Byans, are the three other passes on the Gouree, Dhoulee, and Kalee rivers, branches
of

of the Gogra. Mr. Trail gives 16,585 feet as the height of the Juwahir, and 17,777 as
that of the Darma Pass. Captain Webb ascertained that the Mandarin's camp, in the
Byans Pass, was elevated 14,506 feet, and that the crest was about 3,000 feet more
elevated. Captain Herbert, from the barometrical observations of a traveller who visited
the Pass, computes it to be elevated 16,844 feet above Calcutta.
To the eastward of the province of Kemaon, there must be many passes between the
territories of the Chinese and those of Nepal ; but the jealous policy of both powers has
their being visited by those qualified to make interwting observations. The
pass between Lahassa and Catmandhoo was crossed by the Jesuits, Grueber andDorvile,
in 1661, and is probably that by which the Chinese army invaded Nepal in 1792, when
it " advanced to Noakote, within twenty-six miles of Cathmandoo, and sixty of the
British territories in the province of Bengal." The road and passes between Teshooloomboo and Bengal were traversed by Messrs. Turner and Saunders in 1783, and the
natural appearances described exactly coincide with those subsequently observed by
Iklessrs. Moorcroft and Gerard, in the more western parts of the same elevated tract.
Many other passes are cursorily mentioned in Dr. Buchanan's account of Nepal, which
are probably of easy access, as we read of their being crossed by bodies of men. Some
of these lead by the chasms through which such rivers as the Gunduck, the Arun, the
Kosi, and the Teesta, which having their origin on the northern face, pass through the
Himalayas, and take a south-easterly course to join the Ganges. Further to the S.E.,
and more recently, Messrs. Bedford, Wilcox, and Burlton, have attempted to cross
from Assam into Tibet. In tracing the Burhampooter, and its several feeders, the difficultieswere in every case considerable, but none were so insurmountable as the prejudices
of the natives, who prevented their further progress at the very time when their object
was almost accomplished.
Crossing the Himalayas, the descent on the side of Tibet, according to the concurrent testimony of all travellers, is gradual, and not of great extent, though the
a w n t up the southern face had been so considerable ; it is evident, therefore,
that the land on the northern face is much elevated. It was traversed by Captain
Turner in his route to Teshoo-loomboo, and by Moorcroft in his journey to Ghurtope
and Lake Manasarowur ; but as neither of these travellers carried barometers, we are
unable to ascertain the elevation with the precision which is desirable. Captain
Webb,from the angle which he obtained from the crest of the Neetee Pass,of the Sutlej
flowing in the plain below, and taking the distance* measured by Mr. Moorcroft, which
he had generally found to be correct, estimated the height of the table-land at 15,000
feet.

* These distance?having been given in paces of four feet, it hae been objected that a man being employed to
stride these, instead of stepping his usual paces, must have been a source of error. But the fact is, that
according to the native mode, only one foot was counted, so that each &p taken by the Pundit was only
half the quantity generally supposed, and what a man would naturally take in a hilly country. This fact I
learnt from Captain Hearsay, who was one of the party, and protracted the route. It has been long known
to Captain Webb. who is well satisfied with the general correctness of Captain H.'s Map.
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feet. The Messrs. Gerard, in crossing the Keubrung Pass, which is reckoned the boundary between Kunawur and that part of Chinese Tartary which is under the authority of
the Grand Lama of Lahasa, descended on the more wester11 parts of this elevated land,
and found Zamsiri 16,500 feet above the sea; but they saw only gently sloping hills
and tranquil rivulets. Zinchin, the furthest point they reached, is 16,136 feet, and the
eminences in the vicinity rise many hundred feet higher. In every direction horses
were seen galloping about, and feeding on the very tops of the heights. This elevated
plain is described as being of a gravelly nature, intersected by deep and broad ravines.
Though the rivers on the southern face of the Himalaya, Mr. Moorcroft observes, are
narrow and steep, those on the northern face have broad flat channels, the water draining
into them more slowly from the table-land, and the more gradual and gentle slope of
the hills. Looking to the south, the Himalayas were seen marked with snow in stripes ;
on the north the snow lay in distinct masses on the Cailas mountains, the bases of which
descend by easy slopes and diminishing swells. Further to the N.W., and beyond the
hilly tracts of Kunawur and Kooloo, Dr. Gerard pitched his tent on the table-land of
Tartary, nearly at 16,000 feet of elevation, where the Indus, at the distance of only three
days' march, intervened between him and Ludak. The appearances here are similar to
those described by Mr. Moorcroft and by Captain Turner. Everywhere along the whole
tract we have extensive plains, having on them moderate sized hilis and gently flowing
streams ; a dry, cold, and clear atmosphere, little snow in comparison, arid-looking vege
tation, and numerous flocks of cattle. This table-land is not continuous, but interrupted
by transverse ridges, which join the Indian to the Cailas or Tibetan range of the Himalayas.
Of these ranges, one locks in the lakes Manasarowur and Rawan-hrad, as well as
the sources of the Sutlej and Indus on the N.W.; and on the S.E. gives origin to the
Sampoo or Burhampooter. This, flowing parallel to the Himalayan chain and on its
northern face, over the lofty table-land of Tibet, breaks through another transverse range
before it descends by numerous rapids to the plains of Assam, where it is at first known
by the name of the Dihong, but joined by numerous tributaries, it assumes that of
Brahrnputer or Burhampooter, which it relinquishes in the plains of Bengal for that
of the Megne, where uniting with the Ganges, near the sources of which it had arisen ;
their united streams flow into the ocean, in the midst of the numerous islands whicb
themselves have formed. The Indus and Sutlej originating on the northern face of the
great chain, which on its southern aspect gives rise to the Ganges and its feeders, flow
first in a north-westerly direction ; the former over the high land of Little Tibet, until
north of Cashmere, in 3 5 O of latitude it breaks transversely through the mighty mass
of Himalayan Mountains. Here, passing Attock, and forming the N.W.boundary of
Hindoostan, it enters the sea by thirteen mouths, and is navigable for 1,000 miles for
vessels not requiring more than twelve feet of water. The Sutlej, supposed to take its
rise from Lake Rawan-hrad, flows at first parallel to the Indus, but then, encountering
the transverse mountainous mass interposed between Great and Little Tibet, and
d
extending
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extending from the Himalayas t o the Indus, descends from the table-land, and entering
chasms in the mountains, passes through the province of Kunawur, v. p. 34, to the
southern face of the Himalayas, with a ,gradually decreasing elevation of its bed from
10,005 at Siiipkee, to 5,200 near Wangtoo, to the S.W. of which the snowy mountains
terminate ; whence to Roopur there is a further fall of 4,000 feet to about 1,100, the elevation of the river, where it enters the plains of India, distant about eighty miles from
the Jumna. As the elevation of these rivers is much the same, both gradually declining
to the sea, the distance by which they are separated not too great, and the country
consisting of level plains, it is not unreasonable to hope that they may one day be joined
by a canal navigable for boats, by which the produce of Central Asia might be conveyed
down either the Ganges or the Indus, and that of other parts of the world conveyed up
the same rivers.
One striking peculiarity of Central Asiais the lakes by which it is covered. Of these,
Manasarowur has excited particular interest on account of the anomalous nature of the
information, first communicated by Mr. Moorcroft. He described it as being fifteen
miles long, and about eleven broad, and as having no streams issuing out of its northern,
southern, or western sides, nor on its eastern, according to the accounts brought by two
natives, whom he sent to examine the point. Captain Herbert also learnt from a Lama,
who lived within four days' journey of the lake, that no rivers issued ont of it. Other
testimonies contradict this evidence, and it is difficult to ascertain the truth, as it has
been thought an improbable circumstance that a mountain-lake, fed by such vast snows,
should dispose of the waters pouring into it by mere evaporation. Lake Rawan-hrad,
supposed to give origin to the Sutlej, but which Mr. Moorcroft had not an opportunity
of examining, he estimates to be four times as large as Manasarowur. Though we
are not likely to have any direct testimony on the subject at present, it is interesting
to find that Dr. Gerard records a similar set of phenomena, as characterizing Lake
Chimororel, along which he skirted on his return from his attempt to reach Ludak. This
he found elevated 18,000 feet, and in travelling along its shores found its whole circumference embayed by mountains, which on its N.E. shore entered the region of snow only
a t 19,000 feet of elevation above the sea. Neither this, nor another lake, which Dr. G.
met with, had any exit, thus confirming the information given by Mr. Moorcroft
respecting Manasarowur, on this point. He also found, at the time (July) he visited
this lake, that its waters were much below its maximum of elevation; as the dry
channels of water-courses, and the highest water-marks upon the shore being nearly
five feet higher, made it probable that these lakes attain their maximum of elevation in
spring, when " returning warmth breaks up the frozen surface, and thaws the immediate
snow." Dr. G . further remarks, that if we consider the dryness of the climate, and the
increased evaporation in so rarified an atmosphere, the phenomena are not so unaccountable as they may appear to be at first sight. As instances of the aridity of the atmosphere, he mentions, that frost is not visible upon grass, even " though the thermometer
" be at zero, and that the traveller beholds ice permanent and unthawed in a tempera" ture
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ture of 50°, and torrents frozen fast in a medium almost 20° above the freezing
'' point."
Beyond this elevated table-land rises the lofty snowy range, which appears to overtop even the Indian Himalayas. This has been already mentioned at p. xi., as the
Cailas or Kailas portion of the Himalayas, and is sometimes called the Tibetan Himalayas, and is that in which probably the most elevated peaks, as Dhawalagiri, &c.
remain yet to be more accurately measured. That there is such a range would appear
probable, even if we had no evidence on the subject, by considering that the Indus
flowing N.W., and the Burrampooter S.E., both retain a course parallel to the Himalayas, instead of proceeding eastward towards the lower levels of the greater portion of
China. The portion of this range which separates the valley of the Sutlej from that of
the Indus, near the sources of these rivers, was crossed by Mr. Moorcroft on his way
to Ghartope. At Zinchin, elevated 16,136, the most eastern point which has been
reached by visitors proceeding from Kunawur, the Messrs. Gerard saw a lofty snowy
0
' W. to S. 50' E. beyond the rounded mountains,
range, which seemed to run N. 6
which are seen across and to the eastward of the Sutlej. One of the surveyors (probably the late Capt. Gerard) who has been already mentioned, states, from the crest of
the Hungarung Pass, he saw in font a granite range, upon which the snow found a
resting place only at 19,000 feet ; beyond it, through a break, were seen snowy mountains, appearing to rise out of the table-land on the banks of the Indus, " pale with
distance, and like the memory of something that we have seen." From the angles of
altitude which he observed, their pale outline, and the broad margin of the snow, he
estimated that they could not be less than 29,000 feet in elevation. Dr. Gerard, in his
visit to lake Chimororel, near the most westerly point he was able to reach on this
elevated tract of country, remarks, that looking southward towards the Spiti, the landscape appeared very sharply peaked, and in clusters of white tops; but in the N.E.
the mountains were of a vast contour, and the snow more uniformly defined.
"

The three preceding pages, having been in type ever since the previous parts were published, might now be
greatly extended, as much interesting information has been obtained by the travels of Mr.Vigne and of Dr.
Falconer, still further to the N. W. than was reached by Dr. Gerard; but as this would require considerable
space, I confine myself to a few points.
Mr. Vigne (who resided much in Cashmere, crossed the Indus, traced a part of its course, and attempted to
do so with the Nobra branch, visited Astore and Idcardo), has favoured me with a small collection of plants,
which I will take some future opportunity of noticing. With respect to the Passes into Cashmere, he informs
me, that though some are not more than 9,000 feet high, others are elevated as much as 12,000 feet. Speaking
of the lakes, he says that Cashmere is full of them; the principal is called the Wullur lake or dul, and is
thirty miles from E. to W. The most extraordinary is the Kosah nag, ae~ongthe peaks of Peer Punjal, which
is above the region of birches, and about three-quarters of a mile in length, has two outlets, but both are
underground, one towards the plains and the other towards the valley. Baron Hiigel, J.A. S, March 1836,
states, that the pasees from Bimbur to Cashmere, and h m this to Iakardo, are the same in heighe13,OOO
feet. The biglrest point of the Peer Pun@ is 15,000 feet by the boiling point. The city of Cashmere (Srinuggur),
is 6,300 feet above the sea. Lat. 346' 2 4 58", long. 75O 12' 30".
The Mountains of Tibet are usually at much the m e elevation : that is, from 15,000 to 16,000 feet; but
from any open summit, several m o m t a b are seen that rise far above them, as Nanga Parbat, or Diarmal,
d 2
which
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which 1ir.V. conceives to be 18,000 or 19,000. From the summit of the Passes between Ludak-and Nobra, the
Muztagh presents a most noble appearance, and Mr. Vigne thinks that the Hindoo Koosh may be mid to be
joined to the Himalaya of Tibet by the Laureh Pass between Chitral and the valley of the Dair ; that which
joins the Kabul river a t Hashtnagur, or the valley of Peshawar : Vide Journ.Ag SOC.Calcutta, Sept. 1837 ;
Proc. of the Royal Asiatic and of the Geographical Society, for November 1BS9.
Mr. V. also informs me that there is no snowy range connecting the Muztagh with the Spiti mountains, but
that there are a few isolated peaks of great altitude that rise above the others; and there certainly is a break
inthe Himalayan chain, if this may be called one, as he has distinctly seen it, both from Acho and the Passes
to Nobra.
Dr. Falconer, in travelling north from Canhmere, crossed the lofly ridge which separates the drainage of the
Krishna Gunga from that of the Indus. H e crossed the Pass over extensive beds of snow, and descended
through a steep and narrow gorge to Sookarun Murbul, a bleak rocky tract abounding with Tibetan Marmot.
The great plain called Bearsall or Deosah, also described by Mr. Vigne, constitutes one of the principal
features of the Tibetan region near Cashmere. Elevated 13,100 feet above the sea, and surrounded by lofty
snowy peaks, t Arms a nearly level plateau, about fifty miles in length and forty in breadth, occupying the
interval between the Indus and the Krishna Gunga. High above the forest, or birch region, its vegetation is
restricted to herbaceous species and a few dwarf willows, but these are so abundantly produced as to clothe it
with verdure. A t one extremity of this, he ascended the Boorgee Pass, the summit of which he found to be
elevated 15,600 feet above the sea. This commands an extensive view of the mountains which stretch beyond the
Indus towarda Toorkistan, and of part of the immediate vicinity of Iskardo ; they looked down upon a level tract
below, and countless lines of mountains running off into the remote distance ; but there, no signs of vegetation
were visible; sterile sand and naked rugged rocks met the view on every side. Dr. F. crossed the Indus, with the
object of pushing north in the direction of the Muztagh range (Kuenlun of Humboldt), which separates the
valley of the Indue from Chinese Tartary, and proceeded to Askolee in a Pass which leads from Little Tibet
towards the Muztagh, in N. latitude 35O SO', and reached the limit of cultivation; all beyond, on to the Pass
across the Muztagh, was reported to be a region of ice. On returning, on the 30th of August, he crossed the
Braldoh river, whence the road led over the lofty mountain of Skora, which was crossed at 16,200 feet above the
level of the sea, while a pass between Iekardoh and Astore wee 15,822 feet.
With respect to the vegetation, Dr. F. writes me, under date of January and June, 1838, from Cashmere,
whither he had proceeded on a Botanic mission in connexion with Sir Alex. Rurnes' Expedition, that " The
Flora of the Punjab is exactly that of the neighbourhood of Delhi ; Peganum H a m a l a everywhere, with Capparidea, Crddoria Bushha, Calotropis H a d o n i i , Alhagi nlalrrorum, Tamarix, Acacia modesta, &LC. kc. Near
Lahore I got what I believe to be a new Asclepiadeous genus, exactly intermediate between Cnlotropis and
Parotropis, which I have called Eutropis. I t is in great abundance in the Punjab. I met with the Dhak
(Bicteafrondora) as far as the western bank of the Jhelum. The Flora begins to change at Rawul Pindee,
which is elevated and continues so, on to the plain of Chuch, along the banks of the Attock. Here I first
came on the famous Zuetoon, the wild olive, Oka -?
and further on, a t Human Abdal, I found Himalayan
Rubi and a Cashmere Dianthus, white flowered and new to you. The lower part of the plain of Peshawur is
sandy, and has exactly the Flora of the arid tracts of the Punjab; Salsdas, G'tenopodea, Alhagi, Cdoiropis,
Peganum, Tamark, &c. But when we got to Peshawur, so much do the seasons differ, that peaches were
coming into fruit the 15th August, and the Kurreel (Capparis aphyUa) out of flower only lately. From Peshawur, I made an excursion to Cohaut, and from thence to the Salt Hills and the valley of Rungush. In the
Salt Hills I got a Stapeliaceous Asclepiad, unfortunately neither in flower nor fruit, very probably one of
Wight's Carallurnas or Boucerosias. Also the Cassia obovata, the Egyptian senna, in flower. I had previously
'
got the same plant from near Delhi: no doubt about the species, certainly not the obtusa of Roxb.; the
legumes always crested over the bulge of the seeds.. From Attock, I made an attempt to run up the Indus
into the hills ; I got on three marches, and was forcibly stopped at Durbund, and threatened with rather rough
usage. I then turned across the hills, and rejoined Capt. Mackeson in the noble valley of Huzara. The vegetation along the banks of the Indus, from Attock to Durbund, surprised me much. I t is quite that of the characteristic forms of the Deyra Doon, and, taking difference of latitude and altitude into account, with the great
distance westward, this might not have been looked for : Grislea tomentosa, Rottkra tinctorin, H d i n g i a coccinm,
Acacia Catechu, Holostemma, &c. On the banks of the Indue, in the valley leading up to Cashmere from
Huzara, I found the Dodoncea Burmanniana. You remark, in your notice of the Sapindacece, its absence from
the Bengal and Hindoostan region; its occurrence with a leap so far north is remarkable. From Huznra, we
marched on by the military road to Mosufferabad. Near Drumber I came on the Hotenha dulcis. A t Mosufferabad I got on a high ridge, and followed it on to Cashmere, where me arrived early in October. I t was now
too
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too late in the season to exhaust the Flora of the valley and neighbourhood, so I made up my mind to winter

bere, and made a fresh start in spring. It would take pages to describe what I have observed about the Flora
bere, late as I came, but I have made lllany acquisitions.
"The Flora of Cashmere har several anomalies :few, if any oaks descend on the northern side of the Peerpunjal
into the valley ; I have not seen one yet. I have selected oaks as a very characteristic type. The same holds
with respect to the plants that are associated with the oaks, &c. about Mussooree, as Andromeda, Rhododnld~.on
arboreurn, ibfdonia ncpalensis, so common in the Hills elsewhere. The Congerm are, as to the eastward, 3 pines,
2 or 3 firs and Deodar, but I have not seen theCupressur torulosa, the loRy cypress of the Mussooree hills. In
the lake you see Nelumbium and Euryaleferot, growing along with Menyanthes trifoliaia; and cotton, a poor
sort, growing on the banks, while the sides of the bounding hills are skirted with pines. I got Sfaphylea Emodi
growing along with Ribes Grossukaria (your Himdense?) while it grows, as you know, at Riussooree, on low
rlopes near Budraj.
"Among Ranunculncee, I have got species of Hepatica, CeratocepI~alus,and Callianthmum, all of which I
believe to be new, and making up the very blanks you notice in your Illustrations.' Of CdiantAcmum, I have
no knowledge, besides your quotation, but my plant has leaves with umbelliferoue habit, eight white strapshaped clawed petals, with the nectariferous pore high up on the claw, and a pendulous ovulum. I t cannot,
therefore, be a Ranunculus, nor your R.pimpinelloides. Further, I have got a new Ranunculaceour genus, new
unless Jacquemont has got it, having the habit of Trollius in its leaves and mode of inflorescence, eight herbaceous sepals, twenty-four strap-shaped petals, plane, with no fovea at the claw, and solitary transversely nffachcd
ovula, being neither pendulour nor erect. I t forms s transition from Adonis to the Ranuncdea. This is
another blank filled up in the desiderata so pointedly mentioned by you. I have called the genus Ch ysocyathus. I t grows intermixed with TroUiuf, ' inter nivea deliquescentes,' and till 1 examined it I took it for a
TroIlius. I have got a new species of Adola, forming, I believe, the second of thegenus A. inodora (mihi), a
larger plant than the A. MoschateUina, and with the lateral flower 12-androus, and six segments in the flowers.
I have also a new Epimedium, a large handsome leaved herb, E. Hydarpidii (mihi), and two species of Alckemilk. Fritilkrria imperialis, the Crown Imperial of English gardens, grows wild in the shady forests of Cashmere. 'l'he Cashmerees regard it to be unlucky, and grow it only near musjids and over graves. I have Dodotiaa
brought to me from above Jummo, in the heart of the hills, growing along the banks of the Chenab. FothergrUa
inoolucrata (mihi), belonging to the Hamamelidece, exists in vast abundance in Cashmere, forming whole tracts
of low jungle;-strange that it should not have been brought before, either to you or to me. It occupies the place
that the hazel (Coyl?isAveUana) does in England, and at a little distance does not look unlike it. Thus, Hamamefidea are found at opposite ends of the Himalaya ralige, Buckhndia and Sedpickia in Assam, and Fothergilla in Cashmere, but none of the family have yet been met with in the intermediate tracts. Prangospabularia
I have found in vast abundance in several directions, moat so on Ahatoong, a low trap hill, in the valley, but
it is not here so vigorous a plant as in its Tibetan habitat. The Cashmerees do not know it for any useful purpose, except as a plant highly prized by Europeans. They sometimes use the roots to destroy worms, by ateeping them in Dhan fields as Calamus aromaticus (butch) is used in Hindoostan." With respect to the Amomum
and Koot, or Costus(v. p.S60), which I had requested him to inquire about, he writes: uAmomum, Humama,
or Amamoon, is not known in Cashmere, nor to be had at the Punsarees. Koot is exported from Cashmere. I t
is a plant of the natural family of Compositae, and grows on all the mountains surrounding Cashmere." Dr. F.
has formed it into a new genus,-Costia, and has introduced the plant into the Himalayas. He concludes : c G I
have already seen enough to convince me, from a trip to near Durees, on the Thibet frontier, that the Flora
there will bear a close resemblance in many general relations to that of the Altai Mountains, shown by Ledebour and yourself."-Proceedings of tire Linnean Society, Feb. 19,. 1839.
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HAVING
noticed the extent and physical features of the Indian empire, we might proceed to describe
the materials of which its mountains and its plains are composec1, as well as the soils produced by their
disintegration. But the most cursory notice of the Geological features of so extensive a field would
require more space than can be allotted to the subject ; the Author must, therefore, confine himself to the
part with which he is best acquainted, and which can be elucidattd by his specimens and observations,
which have attained some,value from the kindnew, as stated in the Preface, of his friend Mr.De la Beche.
But the sections can only be considered as giving a general idea of the dip, direction, and nature of
the formations met with. The sections of the Himalayas correspond with that given, as far as it goes,
by Dr. Falconer, in his Report on Tea cultivation, though he informs me that mine are erroneous ;in the
parts near the Snowy Peaks, where the Author relied for his information on Capts. Herbert and Hodgson, as, instead of consisting of gneiss, they are formed by one of the grandest outbursts of granite in
the world. The sections of the Central range of India, from Sherghatty to Roghonautpore, formed by
Mr. De la Beche, from the Author's specimens and observations, correspond with that previously published by the Rev. Mr. Everest, in 1831,in the third volume of the Gleanings of Science.
T h e great Gangetic valley consists of an extensive plain, which is very gradual in its slope from Saharunpore to the Sunderbunds, v. p. x. The structure is not easily detected, from the universal flatness,
and the horizontal nature of the depositions, while water being near the surface, wells, the only works,
reveal only a few feet in depth below. The surface soil is generally sandy, with a varying proportion of
clay, which predominates in the substratum, and is in most places sufficiently pure for making bricks.
calcareous particles are intermixed with the soil and substratum in most parts. These in many places
assume the form of spongy cavernous nodules : in some the form of stalactites or of roots, and are then
apparently of modem origin ; in other places they are in masses sufficiently large to be worked and used
as a building stone. But the nodular appearance is the most remarkable, especially from the nodules
being so abundant in some places as to cover the soil, and give the appearauce of the surface k i n g
covered as if with a fall of large hail-stones. This forms the extensively diffused Kunkur formation of
India.
I n Calcutta, in deepening a tank, a group of full-grown trees were found standing erect, and apparently lopped off, three or four feet above the roots. I n boring for water, rubbish and mould were first
met with, then sandy clay, and, at twenty feet, a vein of pure sand, the source of the common springs
of wells. Blue clay, with sand,-then black, above a stratum of peat; with piecev of w d , that of the
Soondree, and at sixty feet, Kunkur nodules ; reddish well-sand at seventy-five feet, whence the river
springs rise. Clays and sands, with some Kunkur, are found below this: a quicksand at 1!20 to 136
feet; and at 1'76 feet, quartzy sand and granitic gravel; and from 350 feet below the surface of
Calcutta, the auger brought up a fossil bone, which is figured in J. A. S. for March 1837. A t
Benares, Mr. Prinsep, in cutting a tunnel and sinking shafts, fowd, fifteen feet below the surface, a
number of half-quarried stones of a large size, on what he conceives must formerly have been the level
of the ground ; at thirty feet, some kunkur was met with. At Saharunpore, in digging a well, after
ten feet, coarse moist sand was found, mixed with round pebbles, chiefly of quartz, and about twenty feet
from the surface, pieces of kunkur or tufaceous limestone, were raised, together with dicotyledonous wood,
apparently of one of the Coniferre. At Bihut, twenty miles north of Saharunpore, Capt. Cautley discovered the site of an ancient tow11 seventeen feet below the present surface of the country. The
Indo-
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Indo-Scythic Coins which had been entombed in this oriental Hercuhneum, Mr. Prinsep refers to the
commencement of the Christian era. Capt. Cautley is of opinion that the enormous discharge of sand,
clay, and shingle from the lower hills during the periods of the rainy season, are gradually causing a rise
of the country skirting their base, and to this and the action of wind on sand, he ascribes the inhumation
of this ancient city. The structure of the plains may aleo be seen in the raised hills which skirt the base
of the Himalayas, and the banks of the Jumna afford a very interesting series of sections, of which the
structure may be treated of either with that of the Gangetic valley or of Central India, as some of the
peculiar formations of the latter seem to extend even to the beds of that river.
Proceeding from the plains of India to ascend the Himalayas, we every where meet with a lower range
af hills, which have been variously denominated the Lower Hills, the Sandstone, Sub-Himalayan or
Sewalic Hills." These hills, in many parts, rest immediately upon the Himalayas, but in others are separated from them by a series of longitudinal valleys. The part with which the Author is best acquainted
is the direct road from Saharunpore to Deyra and the Himalayas, through the Kheree pais, which is
the broad, generally flat, stony bed of a hill stream, ascending by degrees to the crest of the pass, now
much cut down, but from which there is a gradual descent to the valley or Doon of Deyra. Along this pass
flows in (1 winding course a small stream of very clear water. On either side, and about fifty yards apart,
arise the hills, and, according to the windings of the stream, are seen sometimes sloping, sometimes
abrupt ; in the former case, covered with vegetation, in the latter, presenting a barren and precipitous
display of their stratified structure. These strata dip to the N.E. or towards the Himalayas, at various
angles from 20' to 38", and the hills display every variety of appearance, partly from the destroying
effects of water on so destructible a material, and partly to this being sometimes defended from its influence by a covering of a boulder stone. They are formed by a succession of parallel ridges, abrupt towards
the plains, and sloping towards the Himalayas. I n many places, each hill, if separated, might be represented by a right angled triangle, the base resting on the pass, the ~ e r ~ e n d i c u l facing
ar
towards the
S.W., and the hypothenuse sloping towards the N.E., and corresponding in dip with the strata. This
side is sometimes continued to the level of the pass ; at others, anoLherhill, with its perpendicular side,
seems to arise from the middle of the last, and is itself, in like manner, succeeded by a third, forming a
succession of abrupt and sloping sides, like the teeth of a saw. At Hudwar, the sandstone character is
complete, and the rock is sufficiently hard to be used as a building stone. About fifty or sixty feet were
cut through to make a road between the river and the hills, by Capt. De Bude, of Engineers, at the
back of whose house, on the Hill, rolled stones might also be seen lying upon the sandstone. These
hills are composed of a series of clays, of a l~oae-~rained
sandstone, with much mica interspersed ;
beds of gravel and rolled stones, which consist of the debris of every variety of rock : as granite and
traprocks, limestone and clay slates, gneiss, micaceous and hornblende schists ; in fact, of all the rocks
of which the Himalayas are composed. Carbonate of lime is interspersed throughout the formation, forming stalactites and encrusting leaves, kc. Carbonate of soda is also found effloresced in many sitoations. I n some moist situations the boulders are sometimes so soft, that quartz crumbles in the hands
more easily than a piece of sugar.
The gravel and boulders found on these hills are very extensively diffused. They are abundant in the
series of longitudinal vallies which are bounded to the S.W. by the Sand-stone range, and on the N.E.
by the Clay-slate formation of the Himalay-.
These have been enumerated by Cayt Herbert as the
Riokowala or Ropur, Pinjore, Kyarda, Deyra, and Patle, all between the Sutlej and the Gograh, and
again, that of Chetuan, which lies to the north of Bettiah. They are from twenty to twenty-five miles in
length, and of variable breadth, the widest being about fifteen miles. They have two outlets for their
drainage, and their highest level is usually near the middle. The surface is level or undulating, intersected-by ravines, or river beds ; the rock is seldom seen, except on their boundaries. The soil of the
Deyra
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Deyra Valley, in most of the uncleared parts, as well as in many of those long cultivated, is intermixed
with these rounded pebbles and boulders, which are also found at p a t depths. I n the well dug by the
Hon. Mr. Shore, they were brought up from two hundred and fifty feet ; but I obsened that those from
the greatest depths were angular, and composed of clay-date and limestone similar to that of the nearest,
or Mussooree range ; but like the shingle of the Sandstone range, or that found in the beds of rivers, they
are usually composed of every variety of rock. Though so deep in the centre of the valley, the debris
thins off towards its extremities, where the sandstone is seen underlying the beds of shingle ; these boulders are also found filling up the vallies of the great Himalayan rivers, as those of the Ganges, Jumna,
Tonse, Pabur, where flat terraces of considerable extent, sometimes cultivated, may frequently be seen,
composed chiefly of great masses of boulders, with gravel and sand, with the river flowing at some depth
below the flat terrace, and through which it appears to have cut its way. These exactly resemble the
boulders in the channels of the rivers, or those found in the longitudinal vaUies, or on the Sandstone
hills, and may be traced, but smaller in size, to considerable distances : that is, to twenty or twenty-five
miles in the plains, as may be seen in digging wells. They would be displayed in the same way as the
Sandstone, or Sewalic range, if any portion of the present plains were by any means to be raised from
their horizontal into an inclined position.
This Sandstone range may be traced along the plainward h s e of the Himalayas, from Roopur, on the
Sutlej, to the foot of the Siccim Hills, in lat. 26p long. 88a0, where it was recognised by Capt. Herbert, in his trip to Darjiling. Dr. Buchanan, in entering Nepal in long. Go, describes the Hills as composed in general of clay, intermixed with various proportions of sand, mica, and gravel, disposed in
and that incrustations
strata, either horizontal or dipping towards the north, at an angle less than so,
are abundant, from the deposition of calcareous matter, also lignite. The prolongation of these Hills from
the Kalee to the Sutlej, or from long. 8N0 to 7Q0, has been minutely examined by Capt. Herbert,
when employed on the Mineralogical Survey of the Himalayas, and their structure found to correspond
with what has been described, and lignite found throughout. The dip is usually to N.E. ; at Chikoom
S.W. ; but between Chilka and Dikoolee the beds are almost horizontal. A t Hurdwar and C h a n d n e
puhar, on opposite sides of the river, the strata dip in opposite directions. On the X.E. side of the Deyra
Valley, in ascending to Blussooree, by Beejapore, I found the sandstone dipping S.W., at an angle of
2.50, and at Kalsee sandstone is also observed dipping to the S., and gradually passing to a dip E. by
N. Capt. Cautley has observed, that though we may, on a large scale, lay down the dip and direction with accuracy, the former as varying from 16O to 3 5 O , and the latter from N.E. to S.W., local details
give very different results, and that near Nahun the mass of mountains have been upheaved from a
variety of centres, as if the upheaving power had been exerted irregularly over the face of the district.
H e has observed a section which gives an anticlinal point under the village of Derria, on the Murkunda
river. My observations also give irregularity of dip in the mountains in the vicinity of Nahun.
The elevatory force does not any where appear, by which these hills have been raised from the horizontal position in which they must have been deposited, into their present inclined one; but Dr.
Falconer and Capt. Cautley have both seen appearances of trap in the neighbourhood of these disturbances. My specimens and observations indicate its vicinity on the northward of Nahun ; also in the vicinity of Khalsee, and in the ascent to Mussooree by Kuerkoolee. The nearest points to the southward
where indications of trap are seen, are in the bed of the Jumna, and one of these is alluded to hy Col.
Sykes (Proc. Geol. Soc. Jan. 1832), when tracing the trap formation to the north, which I observed in a
small island called Oudhar, below the village of Kuttea, and about three or four miles higher up the
river than the Seeta Puhar, and about thirty miles above Allahabad, and therefore near Mhow, which is
twenty miles below Murka, the two localities where volcanic rocks have been noticed by Mr. Dean, in
the Journal of the Asiatic Society.
These
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These hills have, however, in the last few years, attained great celebrity, from their containing ow of
the most extensive deposits of Fossil remains, which has any where been discovered, and which have been
made public by several officers of the Bengal Army, whom I am proud to call my friends : as Dr. Falconer, my successor at Saharunpore ; Capt. Cautley, Superintendent of the Doab Canal ; Lieuts. Baker
and Durtmd, of the Bengal Engineers, in a series of excellent Papers in the Researches and Journal of
the Asiatic Society of Calcutta, and in the Transactions of the Geological Society of London. T o the
two former, this Society, the fountain of Geological honours, awarded two Wollaston Medals, in Feb.
1837, for their discoveries in Fossil Zoology, especially as displayed in their description of the SiuatheGum giganteurn, a huge Ruminant, which, they conceive, serves to fill up the blank which has always
intervened between Ruminant and Pachydermatous quadrupeds, for it combines the teeth arid horns of
the former with the lip, face, and probably proboscis, of the latter. Lieuts. Baker and Durand are
entitled to hardly less credit, for their Papers on the Fossil Horse, Hyaena, Bear, &c., and for having
had the skill to detect, and for being the first to have the boldness to publish, in their Paper in the
Journal of the Asiatic Society of Calcutta for November 1886, the discovery of Fossil Quadrumana. This
was two months previous to the presentation, on the 16th January 1887, to the Academy of Sciences at
Paris, of a Memoir, by M. Lartet, respecting the discovery of the lower jaw of an ape, in the tertiary
fresh water formation of Simorre, Sansan, &c. in the department of Gers, in the south of France, and
at the foot of the Pyrenees, and which in its genera so closely resembles that of the fossil Sewalik
Hills, found, it is curious, in the district of Sirmore. These dates are adduced, because Dr. Buckland, in the Supplementary Notes to his Bridgewater Treatise, has announced M. Lartet as the first discoverer of Fossil Quadrumana. I t is highly creditable to the Bengal Army that the ouly four officers
in that part of the country should each and all have so highly distinguished themselves, in a science
foreign to the pursuits upon which they are employed by the Indian Government, but which they have
treated so as to merit the applause even of those who have made Fossil Zoology the business of their
lives, v. Mr. Lyell'e Address to the Geological Society in 1837.
The discovery of Fossils in the Sewaliks is recent, and its history easily traced ; but it is difficult to
ascertain who first discovered them in any part of the Himalayas. The Gunduck has long been known
to bring down Fossil Ammonites, which are called Saligrarnmi, and are much esteemed by the Hindoos:
The Fossils represented in the upper part of Plate 8, from the elevated land on the N.E. of the line of
Snowy
have also been long known in India by the name of Bijli ke har, or Lightning Bones,
being employed by the natives in medicine. Capt. Webb and Mr. Trail1 were probably the first to bring
them to the notice of the public ; the specimens figured are from the collection of the Geological Society,
having been presented by Mr. Colebrooke, to whom they had been sent by those gentlemen. The fossil

shells figured in the lower part of the same Plate, are due to the researches of the late Dr. Gerard, who,
I believe, first discovered them in the elevated valley of the Spiti, N.W. of Kunawur, though the date
when, is not well ascertained ; several, however, were figured at Calcutta in the Gleanings of Science for
September 1831, where Capt. Herbert's paper on the Geology and Fossils of the Himalayas is published.
These fossils are all from the northern face, beyond what may be considered the true Himalayas.
Nothing had then been discovered on the southern aspect of the mountains, with the exception of some
at Caribari, in the small state of Cooch Behar, on the banks of the Brahmaputra, which were noticed by
Mr. Colebrooke, in his account of the Geology of the N.E. border of Bengal. But this point was so
remote from the parts of the Himalayas usually visited, that it was long before it was discovend that
they formed a true clue to the nature of the formations at the base of these mountains. The Author
also, in December 1881, discovered some fossil fragments on the banks of the Jumna, which, though at
first doubted, were afterwards proved to be such by chemical analysis, v. J.A.S., p. 4-57. Abundance of
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fossils have since been discovered there by the engineers employed in improving the navigation of the
Jurnna : v. papers by Capt. E. Smith, and by Mr. Dean, J. A.S. ii., p. 68% iii., p. 302, iv., p. %1.
Dr. Govan, in September 1851, discovered mme Himalayan limestone which bore the impression either
of a reptile or of one of the crustacea, which has not yet been described, but with this exception, nothing
had bee11found on the southern face of the Himalayas, or from the Plains to the Snowy Peaks, and yet
diligent search had been made for fossils in the Sewaliks themselves, but chiefly from the Kheree Pass to
Hurdwar, by Capt. Herbert, and by Mons. Jacquemont at Nahun and in the Kheree Pass, as professed
geologists ;by Capt. Cautley and the author in their occasional visits to the latter and to Hurdwar. Capt.
De Rude of the Engineers, when cutting down the rock at Hurdwar, and the shingly summit of the Kheree
Pass, had been requested to look out for any appearance of fossil remains ; and one of the officers of the
Engineers, who has since distinguished himself in such discoveries, almost threw himself upon what he conceived to be a deposit of fossils, when the police officer who is stationed near the head of the Kheree Pass
came up and informed the party that a camel had died there in the previous year. Lignite had been
discovered here, and described by Capts. Herbert and Cautley. T o this the author projected a visit,
before leaving that part of India, with Dr. Falconer ; but, as time was wanting, the latter went alone,
and cc returned loaded, not only with lignite, but with noble fossils of the monsters of the deep ; bones
of crocodilidae, fragments of the shell of large turtles, and a fragment of a bivalve shell as large as an
oyster."-Journ. As. Soc., i. p. 97,-as announced by the author in some notes read to the Asiatic
Society in February 1859, when he was led to inquire whether those fossils did not probably belong to
the same formation as those discovered by Dr. Wallich and Mr. Crawford on the Irawady. No further
progress seems to have been made until April 18%, when Dr. Falconer picked up the shell of a fossil
tortoise in the Timly Pass ; Capt. Cautley immediately proceeded to the Kaloowala Pass, where he had
discovered the lignite in 1827, when Dr. F. recognized a bone, and in the course of the digging, they
found teeth of crocodiles; shells of tortoises; teeth, apparently of squalus; and bones and teeth of a
pachydermatous animal, apparently Anthracotherium, v. Plate 3, fig. 4 to 15. The lignite lies between two
beds of marl, or clay conglomerate ; and in the upper of them the remains were found. Lieut. Durand,
in September 1834, met with this marl, or clay conglomerate, on the north face of Nahun, with tortoise,
Saurian, mammal, and fish remains.
But this discovery was eclipsed by that of the more extensive and important deposit of remains of fossil
mammalia on the same range of hills to the westward of the Jumna, to which the duties of the Canal
officersoften led them. Attention was directed to this by Lieut. Baker having had given him, by the
Nahun rajah, the fossil tooth of an elephant (Elephas primigenius) which had been picked up at Sumrotee, near the Pinjore valley. Lieut B. proceeded to the Ambwalla Pass, on the western side of the Jumna,
and found a large bone of some huge animal ; Capt. Cautley, with his characteristic zeal, immediately
joined Lieuts. Baker and Durand ; when they carefully examined the ravine and slip, and brought away
from the wpper strata of sa7ulstm.e seven fragments of bone, some of very large elephants, and the tibia,
apparently, of a camel. A thin bed of blue clay, or blue marl, underlying the sandstone, and dipping at an
angle of !20° to 300, was found full of fresh water shells, as of Planorbis and of Paludina, v. Journ. As.
Soc., iii. p.393.* Specimens were also procured from other parts of the range, proving that from the Jumnn
to the Pinjore valley these mountains abound in fossils; and, in March 1837, Dr. Falconer announced
the discovery of a few of the same fossils near Hurdwar, and in large quantities to the eastward of
the Ganges in the low hills which skirt the province of Kemaon. Since then, the progress of discovery

has
Though the Author refera to the Joumal of the Asiatic Society, &c. a8 showing the puMication of the information, yet he
chiefly from letters addressed to hi by Capt. Csutley, and which rue those referred to by Mr. LyeU in his address in presenting the
Wolbton medal, in 1957, to the Author, to be forwarded to Capt. Cautley and Dr. Falconer.
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has been rapid, and is fully recorded in the works quoted. A more particular account of the localities,
with sections of the mountains, is given by Capt. Cautley, in his paper read to the Geological Society
(9th March lW), and published in the Transactions, 2d Series, vol. v., p. 267, to which I gladly refer,
and have only to give a brief enumeration of the genera and some of the species which have been discovered in the Sewalik hills. Capt. C. states particularly, that to the westward of the Jumna these hills
are less abrupt; gravel beds are less frequent and abundant, and they are cornpoeed of varieties of
clay-slate, and quartz, which can be traced to the neighbouring and nearest mountains. He distinguishes
the lower marl strata from the upper sandstone beds ; the fossils of the former are figured in the middle
of Plate 3, and those of the latter in Plate 6.
RANGE,by MESSES.FALCONER,
CAUTLEY,
COLVIN,BAKER,
List of Foa& found in the SEWALIK
a d DUEAND.
QUADRUMANA.
Three species of Quadrumana, v. Messrs. Baker and Durand, Jour. Asiatic Soc. Calcutta, Nov. 1836,
Tab. 6, fig. R ; Messrs. Falconer and Cautley, J.A.S., May 1837. One allied to Semnopithecus.
PACHYDERMATA.
J 3%.
Zatidem, Clift.
Mastodon elephantoides 1 Ekphantoidea, Clift.
angustidens
Hippopotamus sivalensis, F. & C., v. Tab. 6, fig. a b. Rhinoceros sivalensis, F. & C., v.Tab. 6, fig. 4, a. b.
Anthracotherium silistrense, v. Tab. 3, fig. 1!2-15.
dissimilis, F. & C.
Chserotherium, F.& C., sivalense, F. & C.
Anoplotherium posterogenium, F. & C.
Sus, (sp. undetermined).
Rhinoceros angustistrictus, F. & C.

-

RUMINANTIA.
Sivatherium, F. & C.
giganteum, F. &C., v. Tab. 6, fig.1,
a, b., c., d.
Camelus (sp. undetermined : two undoubted).

Cervus, :(sp. undetermined : numerous).
Antilope, (sp. undetermined : numerous).
BOS,(sp. undetermined: 1 new section in the genus),
V. Tab.6, fig. 5, a b., and fig. 6, a. b.

SOLIPEDA.
Equus Sivalensis, F. & C., v. Tab. 6, fig. a., b., c.
CARNIVORA.
Felis, (number, and character of species, undetermined). Hyrena, (species undetermined).
Cats.
Amyxodon, F. & C.
Canis, (species undetermined).
sivalensis, F. & C.
Bears.

-

Indicatim of other Genera.
RODENTIA.
Hystrix, one, (sp. undetermined).
Mus, (species undetermined).

Castor.
Lutra.
e 2
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REPTILIA.
Ghurial, (Gavial of Naturalists), or
Leptorhjnchus pgeticus.
Crocodile, (Muggur of Natives), or
Crocodilus biporcatus, v. Tab. 3, fig. 7 to 9.
The head of a very large Crocodile.

Emys, (several species undetermined).
Trionyx, (several species undetermined).
hlegalochelys, F. & C.
sivalensis, F. & C.
PISCES.

Heads, vertebrae, and scales, &c. of unknown genera and species.
Teeth of Squalus, v. Tab. 3, fig. 4 & 6. Tongue of Raya ? v. Tab. 8, fig. 6, being the only appearauce
of marine remains.
TESTACEA.
Univalves and Bivalves, chiefly undetermined, but apparently
Planorbis, Helix.

-Unio,

Cyclas, Cyrene, Paludina,

For detailed dewxiptione of these Fossils by the above gentlemen, see Ari&.c Researches, Calmtts, 1836, VoL xi%, Put I.,
and Journal of the Asiatic Society of Bengal, No. 35, Vol. iii., p. 587 ; No. Afi,46,48, VoL iv., p. 4.9,!j 56.5, 706; No. 49,53,
55,67,56,5!3,60, Vol. v., p. 3q 291, 294,488, 579,661,139,768, .s quoted by the Editor of the ' h n e a c t i o ~
of the Geologial
Society, Second Series, VoL v., p. 278.

The Geological system of the Himalayas is extremely simple in the line of the wtions, which are
about fifty miles apart, and have been constructed from the Author's specimens and observations, commencing from the plains in both, extending to Kedarkanta in the one, and to near Shalma in the other.
The formations may be treated of under the heads, lst, of the Stratified, and, Rd, of the Unstratified
rocks. The Stratified rocks consist of Clay-slate, with Limestone imbedded in, or altemting with it,
and surmounted by a Quartz conglomerate, often called in India Greywacke or Grauwscke. Clayslate continues for some time, and this is succeeded by Micaceous and other Schists and Gneiss. The
Unstratified rocks consist of Traprocks and of Granite.
STRATIFIED
ROCKS.-The Himalayas, between the Ganges and Sutlej rivers, like the Sewdiks,
present towards the plains abruptly steep fronts, and a comparatively gradual slope in the opposite
direction, from the strata dipping towards the north-east. As this is frequently repeated, we have a
succession of steep ascents and sloping sides, with a deep valley intervening between twosuccessive
ridges, in which usually runs a small river, flowing either towards the Ganges or into the Jumna, or
their feeders, or into those of the Sutlej. The drainage of these great rivers is everywhere separated
by transverse ridges, which connect the parallel ridges, having the points of junction often projected into
peaks, (v. p. xvii). By proceeding along these ridges, we may penetrate far into the interior, without
having occasion to descend into the valleys ; but the mountain paths usually take the direct course, and
we have thus a succession of ridges and of vallies to cross, and to experience p e a t vicissitudes of climate,
as well as a repetition of the geological structure and of the animal and vegetable forms which are
dependant on this and on the climate. The plain-ward face being thus abrupt towards the south-west,
has the solar rays falling on it more perpendicularly, and therefore experiences greater heat and dryness
The strata dipping towards the north-east, also produce, from their disintegration, a greater accumulation of earth on that side, while the springs following the natural s l o p are more frequent on the northeastern than on the south-western face of these mountains, and therefore the vegetation of the two
sides varies much more than would be anticipated by any one who had not observed the difference (v. p. 16).
CLAY-SLATE.-In ascending the Himalayas, between the Ganges and Jumna, Clay-slate is invariably
met
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met with, of great variety of colour as well as of texture, and in many places moat remarkably c o b
torted, as at Rikikea, &c. below Surkunda D e b . I n the ascent to Museooree it is mft, variously coloured,
and crumbling into small quadrangular pieces. At Mutrogh, below Budraj, near the spring which
supplies water to the village, it may be seen of a fine texture, blue colour, nearly perpendicular, and
easily splitting into large slabs, is used as roofing slate. I t may be seen of a still finer quality, and
in still larger slabs on the ascent to Choor. I n many places, nodules of quartz are seen imbedded in
clay-slate, and in mme places this is found passing into micaceous schist. Copper is found in it, in the
neighbourhood of Khalsee.
LIMESTONE. I n the ascent to Mussooree, alternating with the clay-slate, we find Limestone,
usually compact and hard, but often honey-combed and cavernous, bluish in colour, passing to grey,
whitish and chalk-like in some places, and becoming in others even black. I t occurs first at Jureepanee,
and then at the top of the range; it is alm met with at Sahunsudhara, alternating with clay-slate
and dipping east. I t is found also in the Suen range, in the Kaphnul valley, as well as in that of the
Riknal, and very conspicuously, and of enormous thickness, and overtopping the clay-slate, at Deo-

-

bund. I t is not, however, found constantly alternating with the clay-slate, even in the range which
intervenes between the Jumna and Ganges rivers, as it is wanting near Budraj ; also between Landour and Surkunda, though very abundant in the neighbourhood of Dhunoultee, one of the places
which the Author recommended as an excellent site for a Sanatarium. The Limestone, though in
such enormous, apparently amdsphous masses, is rather partially diffused, when compared with the Clayslate. Sometimes it is harder, and even non-effervescent, becoming also siiceous, and like chert;
though the pure blue limestone, in wnnection with clay-slate, is the most common. I n some situations
it passes into beautiful calc spar, as at Dhunoultee; in others, into white saccharine Limestone,
formed of large crystals, as in some places in mica slate and gneiss, as well near the granite of the
Choor Mountain, and of Gungotri. Gypsum is found associated with the Limestone in some situations, as at Sahunsudhara, below Mussooree, and at Jurreepanee, v. Herbert and Cautley (As. Res.)
Heavy Spar, or Sulphate of Barytes, is found in the ascent to Landour, of which, as well as of the
rocks, specimens were sent by the Author to the Asiatic Society in 18%. The sulphurous spring in the
vicinity of Sahunsudhara, with the dripping rocks and numerous stalactites hanging down from the
roof of the cavernous limestone, with the leaves, hc. encrusted with carbonate of lime, have often
attracted the attention of, and been described by travellers.
QUARTZOSE
CONGLOMERATE.-The
Clay-slate formation is, in many of the peaks, surmounted by
strata of a rock which Mr. De la Beche has denominated Quartz conglomerate. I t varies much in
appearance, being light grey coloured on Landour, coarse-grained and reddish on Budraj, formed of
rounded grains of quartz, and therefore usually called sandstone. This varies in appearance, but is
usually found at the summits of the peaks, as on Budraj, Landour, and Surkunda, and even on Deobun,
in thin isolated strata above the limestone. In other situations, it alternates with the clay-slate, and
then, as described by Mr. Everest, "it becomes a distinct greywacke, wnsisting of a greyish green base,
with numerous angular fragments of clay-slate imbedded. No such appearances could be observed in
the slates which alternate with the Mussooree limestone; and this circumstance, coupled with that of
super-position, seems to mark the quartz sandstone as the newest formation of the two."
Section No. %.-The clay-slate met with in the interior is usually more uniform in appearance, especially in the line of the section, as on Tuen, where, however, it is much waved and crossed by veins of
quartz, so onAcharanda and Jountgurh, andon to Bhok tibba. I n the Khulan valley, clay-slate is alone
found, and a precipitous slip shows the whole to be of uniform structure. At the head of the valley
limestone is met with in masses. The dip is very generally to the N. E., as shown in the Section.
slate occurs in ascending the south-western face of the Bhok
~ I I C A C E O U SOTHER SCHISTS.-M~C~
tibba,
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tibba, though clay-slate forms the mass of the mountain, and is immediately succeeded by the mica
slate and gneiss series. The clay-slate sometimes passes insensl%ly into what has been called quartz
rock and even grauwacke in India, and in others into mica slate, which is, in some instances, fine grained
and dark wloured, so as hardly to be distinguished from clay-date. Mr. Everest, in proceeding from
M u m m , along the Ganges to its sources, mentions that quartz sandstone soon became the predominant
rock, and that the slate had nearly disappeared, being only found in the lowest ground, opposite Ballahaut. The line djunction of the two was seen only a few feet above the level of the river. Somewhat
before this, the slate had partly assumed the appearance of talcslate, having a faint glimmering lustre and
a soapy feel. Beyond Ballahaut, he continued travelling near the line of junction of the two formations,
the slate gradually passing into a perfect talc-alate, and the quartzy sandstone becoming rather more
crystalline than before. Perhape the name of quartz-rock might be mare appropriate to it, though it
atill exhibited, in same placeq traces of round grains aggiutmated together. About Batwzree, the quartz
sandstone ceases on the low ground, d the slate contains a mixture of quartz and felapar, forming a
talcose gneiss, with hornblende occasiondy intermixed. Traces of the quartzy sandstone yet remain
upon the cliffs a h e , for some miles farther to the north, where a gradual passage of it may be observed
into the talcose gneiss.-J.A.S.,
Dec. 1835, p. W.
I n the upper Sectioa, No. 1, after the sandstones of the Nahun aud Jytuk ranges, red marl, with
veins of carbonate of lime, is seen in descending to the Julal river ; and this is succeeded by the limestone and dq-slate aeries. About boor are^, mica slate, with crystals of hornblende, is met with, and
inm pyrites m the valleys on both sides; mica slate sucxeeds, occaeiody fine textured, and scarcely
to be distinguished from clay -date : in ascending to Phagonee, it becomes coarse grained, and in some
places abounds in garnets. Near Phagonee, a large vein of iron is seen, and some coarse grained crystalline limestone; after which we pess to gneiss, e
e reaching the projecting masses of granite which
form the summit of the Choor Mountain. Above Chomw, a granite vein, running east and west, is
aeen crossing the mica alate. I n descending, on the N.E. gneiss and mica slate, with garnets, are again seen.
Near Chepal, iron ore occurs, and the slate becomes talcoee in the bed of the rivulet, and a coarse plumbago slate is seen near the Soonth. The ~ a m eformations are repeated in pmceedmg towards Changshill
with layers of mica,
and Kedarkanta I n ascending to Bumpta, the date becomes very quartz-,
sionslly assuming a granitic structure. On Urukta, mica alate, with garnets, is found, and often with
nodules of quartz. In the descent by Deyra, the slate is met with amtaining grains of magnetic iron,
in sufficient quantity to be profitably worked, and which has been named Hornblende Slate by Mr. De
la Beche (Manual, Sd Ed., p. 4%): it is associated with gneiss and mica slate.
G~~xss.-Thesystem of slates is s u d e d iu the section by a more uniform formation of gneiss, The
extent of which will vary according to our view of what is gneiss. Capt. Herbert calculated the gneiss to
be of great breadth, forming a band of which the lowest point is 2,tNO, and the highest %,TO9 feet high,
thus includmg the lofty peaks and the snowy range ; as he says : "The highest peaks are everywhere
composed of gneiss, the strata of which may be clearly distinguished, when bare of mow, through a
telescope. Granite has nowbere been found except in veins, and these veins are generally small, with one
exception-Whangtoo on the S ~ t l e j I. n~ this Capt. H. was incorrect, accordmg to the testimony both of
Dr. Falconer and of tbe Rev. Mr. Everest (v. infra). " The gneiss is of very various character, as far
as colour and grain are concerned, though always very regular, consisting of the usual ingredients,
united in the usual proportions ;garnets, whorl, kysnite, carbonate of lime, green quartz, and hyacinth,
are the most ordinary imbedded minerals. A speck of native gold has been found in a specimen fnnn
one of the granite veinsv-Gkaninp of Scieme, v. 8, p. S 3 .
Gneiss is found in many of the Passes, associated with chlorite and hornblende schists, as well as quartz
rock, eometimes passing into micaceous schist ; it is often found in the vicinity of granite, but is soon
succeeded
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schist, and this sanretimes becoming talcose. The strata in general dip to the

N.E., but great irregularities exist, and masay instances are seen of their dipping in an oppoeite direction, but only to a limited extmt.
UXST~ATIFIED
Racns.-Tr~pmcks, though thqwntly met with in fragments, were not until lately,
recognized as forming a remarkable feature in the structure of the Himalayas. They were noticed by
Capt, Herbert, and compared by him to Greenstone, as the schist in the descent to Hhalsee, which he
calls a Protean grren slate, passing into a rock like greenstone. He also observes, that a traplike
rock is found in the vicinity of Bheerntal, and mentions a Toadstone, of which the original mass is
doubtless to be detected." But a vein of greenstone was discovered by Dr. Falconer in the neighbourhood of Mussooree, and the presence of trap-rocks has since been detected in numerous situations.
Previous to this, the elevatory force was supposed to depend upon granite, which is revealed at the mrface in so many places in Kemaon, and was supposed to be concealed under the surface to the westward
of the Ganges, and raised to a great elevation only a t the Choor Mountain. Hot springs abound in the
Himalayas, and evidences of recent volcanic action were observed by Mr. Vigne in Cashmere, and have
been seen by Dr. Falaoner.
The igneous rocks, Dr. F. says, which have been found in the outer tracts, are of the green trap
series, and are very generally met with in dykes, intersecting and rising through the regular strata,
which are in all directions fractured or comminuted, and tht lime8tone broken u p into maws. The
ira some places principally of compact white fibpar d pymxene, and in
Mussuoree vein is oom@
others chiefly of hornblende, and may be, traced for h a l f d e in a clirechn n-ly parallel to the
range of the mountains. Trap is also met with in one of the ascents to Mussooree, in the bed of the
Jumna, and in the nejghbourhood of Kbalsee, and therefore abundantly displayed even within a limited
extent. Mr. Everest mentions having crossed three different masees of greenstone in his journey from
Mussooree to Gungotri : first, on the ridge before descending into the valley of the Ganges, and two
others in the clay-alate and talc-slate, He could not in either case trace their connection with the surrounding rocks, but infers that it probably crossed them nearly at a right angle, and if so, their range
must approach to a parallel w i t d ~that of tbe granite.
GRANITE-From the foregoing extract from Capt. Herbert, the comparative h c e of granite in
the Himalayas might be i n f d , though in the line of section a mapifkent outburst is obeerved on the
summit of the Choor Mountain, which is greyish coloured, caarse grained, with veins of quartz, and
is porphyritic towards Roundee. Enormous boulders of it may be seen in the valleys, both to the north
and south. I t was suspected to occur in other places, as boulders and hand specimens were well known
and totally different in character from the Choor granite. Capt. H. was well acquainted with its existence in many places, as he says : << Granite displays itself on the southern face in several places, as at
Champawut, Dhie, Alrnorah, Shaee Debee, Dooarahath, Pale dhore, Xunyoor, and Choor, situated,
except the latter, in beds in a aone of minimum elevation, and a line passing through them all, has a
direction to N. 60° IV., the same as that of the strata and mountain range. Weet of the Ganges no such
beds are found, but the granite occupies the summit of Choor; and this is the highest of the mountains
of the southern slope of the Himalayas, excepting only those which form the snowy peaks and passes."
In colouring these on the large map of the Himdayas they form a line beautifully pardel to the direction both of the Sandstone'and the Himalap range. On the higher belt and northern face, according to
Capt. Herbert, and towards the central and highest parts, Granite veins are frequent, as at Whangtoo or
Huttoo ; and it is mentioned by himself, in his section of the Gonass Pass. But., notwithstanding
thi%he seems not to have recognized it at the sources of the Ganges, as Dr. Palconer writes me that
" the section about the formation of Gungotri, instead of being of gneiss, is all, to the northward of
Sookhee, purely granite, and most palpably so, a binary compound d felspar and quartz, with crystah
of

,
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of tourmaline. I t is the grand panitic axis of the Himalaya, and one of the greatest and most magnificent outbursts of granite in the world." He went across the direction of it for many miles (up the
Bhaghiretty, beyond the temple at Gungotri, and saw no end of it. The granite escarpments shooting
up into the highest peaks, and the huge cairns of p i t i c blocks, many of them as large m a house,
he describes as inmnceivably grand.
The Mines and Mineral productions of the Himalayas have been detailed by the late Capt. Herbert,
Superintendent of the Mineralogical Survey of the Himalayas, in a Paper in the Asiatic Researches,
Trans. of the Physical Class, 18%, Part I., p. !BY, and may be enumerated as Sulphur, Sulphate of
Iron, Alum, Bitumen, Graphite, Gypsum, Limestone, Dolomite, Potstone, or indurated Talc. T o these
Calc Spar and Heavy Spar may be added.
GOLD,in many of the streams, and specks of it in the Granite, near Kedarnath.
COPPER,
Grey Copper, and Copper Pyrites, and Green Carbonate.
IRON.--Red Oxide, Red Haematite, Micaceous, Scaly, and Speculu Iron Ore, Compact Red Iron
Ore, Magnetic Iron Ore.
LEADin form of fine granular Galena. Of the valuebf the mines we may expect a fuller account
from the investigations of Captain Drummond, accompanied by his Cornish miner.
KUNAWUB
and the northern face of the Himalayas. The Geology of this tract is little known, but
we may expect a detailed account h m the results of Mons. Jacquemont's investigations. Capt. Herbert,
G1. iii., p. 269, has briefly indicated its characteristics.
The Gneiss zone being stratified, and dipping at no great inclination to the N.E., the consequences to
be expected are, that in proceeding to the n~rth-~astward,
the same succession of strata would 1~ found,
but at greater elevations. And this is the fact : although the development of rocks to the north is not
equal in extent to those on the south side. Micaceous schist, with it sassociates, gradually gives way to
grauwacke slate or grauwacke, which rocks are found at considerable elevations. Limestone, with organic remains, is found in beds in these rocks, and at such an elevation that the tertiary strata may be
expected to occur at very great heights, and even the superficialdeposits which have been calleddiluviurn.
From the physical features of the country, v. p. xxi., the existence of tertiary strata might be
eaqected, but these have been proved to exist by the Fo&ls, V. p. xxix, which have been figured in Plate
3, fig. 1 to 3, including the skull and lower jaw of a hollow-horned Ruminant (Antilope), that referred
to by Capt. Herbert, GI. iii., p. 270, with the tooth of a Rhinoceros. Those of the Horse, and Ox are also
mentioned as having been found. The locality of these is not known, but Capt. H. concludes that they
are from the northern face of the ridge which separates the basin of the Ganges from that of the Sutlej,
and not far from the town of Dumpa.
Tlie Fossils figured in Plate 3, fig. 16 to 27, are described by Dr. Gerard, Gleanings iii., p. 92, as
found by him in a loose stratum of black schist, elevated 13,000 to 15,000 feet upon the declivity of the
Spiti. The Terebratulae were particularly remarked on the Laitche Lang Chain, the third peat ridge
of the Hinialayas, at an elevation of 17,000 feet, altogether distinct from the above formation. From
the examination of the shells, the Rev. Mr. Everest concluded that there exist in the Himalayan range
strata analogous to the early secondary and transition formations of Europe; GI. iii., p. 30. Specimens
of the shells having been sent to Mr. J. D. C. Sowerby, he coincides in this view, and considers some of
them as identical with shells of the mountain Limestone, Inferior Oolite, mid Lias of England. J.A.S.
1., p. 448. The species in my collection, obtained chiefly from Dr. Gerard, consist of Astarte, fig. 16,
a genus of which it is extremely difficult to determine the species. Arca or C U C U fig.
~ ~
17,; Avicula,
fig.19 ; Terebratula or Atrypa, fig. 80 ru~d21, with a species not figured. Fig. 18, genus not determinable in my specimens : Delthyris? fig. 23; Ammonites, two species, fig. 82 and 24. The markings
of

.
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of both indicate that they belong to that division of the genus which range, from the Lias to the Chalk,
both inclusive. Belemnites two species, fig. 25, 46, and 27.
A section having been given of a portion of the Central Range of India, that is, from Sheerghatty to
Rogonautpore, some details might be given respecting their Geological structure, but as the Author has
already exhausted his space, he can only refer to the valuable papers of Dr.Voysey and of Colonel Sykes,
as well as to that of Dr. Malcolmson, for the Geology of Central India, and to the Geological observations made by the Rev. Mr. Everest, on a journey from Calcutta to Ghazipore. Gleanings, iii., p. 1%.
I n the Section No. 4, is seen that the rocky h i s of the range is composed of Gneiss, passing occasionally
into mica slate ; and that this alternates with hornblende rock, which is most conspicuous at the several
Ghauts ; and that they have both an anticlinal dip from the Granite and Trap, which make their appearance at the Suspension Bridge, and in the Bulbul rivulet. The Granite is also seen in outliers, and on
both flanks of the range. On the Gneiss, a gray micaceous sandstone is horizontally deposited, but
much disturbed in some situations. With the shale, &c. impressions of fossil vegetables are found, as
well as Coal.
The Chinnakooree COALformation, Section No. 3, resembles that of Ranigunj, on the Damooda,
described by Mr. Jones and the Rev. Mr. Everest, and noticed by Mr. De la Beche in his Manual,
p. 399, from the Author's notes, but which he is compelled to suppress. Gneiss was seen near Pachette,
but the hill over which the -4uthor passed was found to be composed of Red Sandstone and Conglomerate. The Cod is imbedded in shale, with loose-grained gray Sandstone, both above and below. See
the above Authors, as well as Mr. Mc'Clelland's able report of " A Committee for investigating the Coal
and Mineral Resources of India" (Calcutta, 18%), where the discovery of a raised beach of tertiary
shells in the Kasya Hills is noticed, and a list is given of all the sites of Coal (and Lignite, as those in
the Himalayas,) at present known to exist on the continent of India. They may briefly be enumerated
as fdowe,-BUEDWAN, Ranigunj, Chinakooree, Adjai Seedpoorie, Parjharpoor, Darkdamghat,
Benares Rosd 14Qth mile stone, and other places ; Hazareebagh, RAJ~IAHAL,
Patsandeh Baghelpoor,
Skrigully, Hurra, PALAMOO,
two principal beds, Amarath. BIDJEGUBH.NEBBUDDA,
Towar river,
Hoshungabad, Jubulpoor, Sohagpore, Chanda, Warda nala. CUTTACK,
Mahanadi. Assaar Deuphapanee near Bramakoond, Namroop river, Suffry or Disung river, near Rungpore, Dhunsiree river,
Jumoona river, Kossila river near Gowahate, Chilrnari and Doorgapoor. S~I.HET,Laour and other
sites, Kasya hills Chirrapunjie, Sarrarim, Manipur near capital, Gendah on Kuenduan river. A B ~ A C A N
Sandoway District, Kyook Phyoo Island. MOULMBIN,
Anthracite at Bothoung. SOUTHEEN
INDIA,
Travancore, fossil seeds carbonized. HIMALAYA,
Kemaon lignite, Moradabad, lower range. INDUS,
Cutch, Peshawur. T o these may be added the indications of Coal discovered in boring to a depth of
400 st Calcutta and 300 feet at Goga in Gujerat.
The Shales of Ranigunj and Chinnakooree contain abundant remains of Ranigunj Reed ; Vertebraria
indica, nob., Plate 2, fig. 1, 2,8, and of another species, V.~adiata,nob., fig. 5,6, 7. T ~ k y g i aspeciosa
referred formerly to Sphenophyllum? De la Beche, Manual, p. 400,and mentioned by Mr. Jones as
'' impressions of flowers." This appears to belong to the natural family of Ma~dleacea?,v. p. 1131. Of this
new genus there is a second species found in Germany, and the Author has a third species lent him by
Dr. Mantell, from the Anthracite of Mount Carbon, in Pennsylvania. P w t u h r i a Calakiana, nob., P e q
teris Lindbeyana, fig. 4, and Glossopt& d a ~ o i d e u ,fig. 9, are the other plants obtained from the same
locality. Glosqtteris arcgusti;folia, and G. Bromiana, are other species mentioned by M. Adolphe
Brongniart. The presence of the latter is remarkable, as it was originally found in the carboniferous
series of Eastern Australia by Dr. Robert Brown, v. De la Beche, Manual, p. 441.
I t would have been interesting to have concluded this cursory view of the Geology of parts of India
with a notice of the various mineral resources of that country, which though little developed are very
abundant, and some of which have long been known to, and formed articles of commerce to both the
ancient and modem civilized nations of the Earth, as the Author has endeavoured to prove, from p. 41)
to 47, and p. 95 to p. 104, in his Essay on the Antiquity of Hindoo Medicine, London, 1838."
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THOUGH
the Meteorology of a country is frequently omitted in Works treating of Natural History,
there is no subject which is moreinterestingor mare closely connectedwith its several branches, e s p e a d y
when it is desired to point out the connection between climate and the vegetable and animal fows
which it supports. This is still mcne important, indeed essentdy neeessarg, w k n we desire to make
any Practical application to the Arts of Culture of the r e s h of our investigations into the N a t d
History of a country.
India being so extended in territory and varied in surface, with lengthened coasts, washed by a tropical ocean, and the summits of its mountains, covered by eternal snows, necessarily presents every variety
of climate. As it is intended in the present Work to notice the vegetation of its heated plains and vallies,
and to compare this with that found on the slope of its mountains, it is desirable, therefore, for the sake
of comparison, to notice the more striking characteristics of the climate of dSere!ut parts of India. This
can only be done very briefly; but the Author hopes to be able to return to the subject, and give the
details of his observations made at Saharunpore, h m the year l a 6 to 1830, with the Barometer,
and both the Dry and Wet Bulb Thermometer, with observations on Radiation, Temperature of Wells,
Quantity of Rain, together with H o q Observations, with all the instruments, from 1A.M. to midnight,
or for one day (the 15th) in each month for one year ; occasionally also at different elevations, and at
the different seasons of the year, in the Himalayan Mountains.
The instruments were campared with those of Capt. Herbert and of Mons. Jacquemont, when theme
gentlemen passed through Sahxrunpore, and subsequently with those of my friend Mr. James Prinsep,
on my arrival in Calcutta, and the differences between all were very slight.
As much of the vegetation of India is of a tropical nature, and as this is found extending into higher
latitudes, or to considerable elevations, when load circumstances favour tbe production of a similar climatei
we may therefore notice the characteristics of tmpical climate, which wnsist in great uniformity of tanperature, as well as of moisture, throughout the year. Various attempts have been made to ascertain by
calculation the mean temperature of the Equator, misted by the few observations which we possessed,
of places in its vicinity. The illustrious Humboldt was induced to adopt 81° 5' as the mean temperature of the Equator. Mr. Atkinson, on the contrary, inferred, that it was at least €$& 63' ; but when
it is considered that five-sixths of this line passes over the Ocean, the mean temperature of which between
the limits of 5" N.and 8" S. varies, in general, between 80" 24f and 82" 4,and as the air which rests
upon these waters is from lo8' to RO 7' cooler, it is probable that 81' 6' is not too low for the mean
temperature of the Equator. Sir David Brewster, indeed, from obeervatims since made in Ceylon,
Penang, and at Singapore, is inclined to think that this may be too high.
The seasons in equatorial regions are well known to be characterized by p a t equability of temperature, and, in fact, they are not distinguished, ss in high latitudes, into hot and mld, but into wet and

dry seasons, and are greatly regulated by the periodical winds. I n Java and Sumatra the thermometer
seldom rises above Soor 90° on the cuast, falling as low as70° at sunrise. The heaviest rains take place
in December and January, the driest weather occurs in July and August, while the intermediatemonths
afford variable weather. Singapore, from its insular nature, and being lo 15' North of the Equator,
and near the S. extremity of the Malayan Peninsula, is well suited to give sn idea of an Equatorial
climate ; there we have, fortunately, thermometric observations carried on for six years by Capt. C. E.
Davis, three times a-day : at 6 A.M., 6 P.M., and at Noon (v. Journ. As. Soc. 2!, p. m),though the
mean temperature deduced from them may probably be a little too high ; but in the whole time the
Thermo-
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T h e r m ~ n o v c r m e e 8BO;
~ e or s\mL befow 71°, and the mesa tmpmature deduced from tbe
means of the extremes is W 0W in a l l tbe yeam.
Jm. Feb. March A
Se t. Oct. No- Dec.
Maximum
Minimum

......84.5
........_

86

'%
71
- -

70.5

73

87
72

74

M8T
75

77-5

79-5

80

80.5 82

81

J ! ~ '8

8!

74

75

81.5

81.5 81.5

75

88
75

86
74

-

81.5 80

86
74

-80=80.4

This degree of equability is found near the Equator only, but an approach is made to it during the
rainy teason of the pear, bobta ia higher -1
and at a m d e d h elevations, w i d i n the idwmx of
the tropical &, though the general characteristics of these situations is that of variableness of climate,
or of a great range of the thermometer, both daily and annual. The result is the production, not only
of great cold, but also of p e a t heat, so that the thermometer is found to rise much higher at, and a little
beyond the tmpies, than in the IlPighbeurhoodof the Equahr. This is accounted for, in some measure, by
what has been h dby astrowmers, that the a m , in his progress from the Equator towards the Tropic,
advances in the first month 12', and in the second @, so that at the end of the second month he is ROO
from the Equator, and takes a month to advance the remaining
and an equal time to return, so that
during the whole of this period the solar rays must fall nearly perpendicularly at noon on all places
between m0md
of latitude, while a place situated under the Equator has tbe sun only during six
days, as near the w i t h , as the above places near the tropics have it for near two months; and, therefore,
we may expect a w
r d e p d beat, which is =reover increrreed by the greater length of the days.
The larger proportion of land
and beyond the tropic of Cancer, as well as the sandy barren nature
of the soil, perhaps originaIly a consequence of, but now acting as a cause, in increasing the heat, together
with the dryness of the air, all contribute, as causes, in increasing the absorption of, and the subsequent
radiation of the heat imparted by, the nearly perpendicular solar rays. Thus Ritchie and Lyon state,
that during whole months the thermometer stood at 117O, and at la0
in the Oasis of Mourzouk ; Dr.
Coulter mentions having observed it at 1w on the banks of the Eio Colorado, 32' 30' N.lat., and we
have it often stated as being IN0.Mr. Everest gives 111° as the highest at Ghazeepore ;Mr. Prinsep
as its being 114' at Benares. I have ob-ed
it at 107 at Saharunpre. The free radiation of the same
open plains in the clear still nights of the winter months, causes a degree of cold which one is surprised
to hear of as occurring in situations where the summer heat is so intense ;hence the coldness experienced
in some of the deserts of Africa, also by Lieut. Burnes, as well as in the plains of India.
The climate of m y places in low latitudes has been ascertained, but of these we can only state the
mean temperatures: as of places in Ceylon, from lat. 6" to 8r; of Point de Galle, 81°10'; of Colombo,
80" 75'; and of Trincomdee, 80° 66'; while the temperature of Madras, in lat. 13"ti', has been ascertained, by numerous observations, to be 80" 4Ef. Pondicherry, on the dry and hot part of the Coromandel Coast, and in N. lat. 11°66', has the highest observed mean temperature, this having been found to
be 86' 28'. Seringapatam, in lat. 1%' 6'N. long. 7 6 O 51t E, and elevated about 2,412 feet above
the level of the sea, has a mean temperature of 77O 06' ; the mean at sunrise is 63' 17' ; at 3 P.M.,
90" 96'; af the day, 84O; of the night, TO0 11'; the highest temperature observed was 115O, and the
lowest W . At w o r e , the meam temperature is about 74O 3 9 .
My friend Mr. James Prinsep, whose lamented illness all friends of science and of literature equally
deplore, published, in the year 1889, the results of my obsematio~w,and as he has united them with
others, I give his tables for the sake of comparison.

w,

" The whole presents a convenient epitome of meteorological phenomena between lRoFandSO0 of north
latitude. Of the climate of Madras, the minutest details are recorded in the voluminous and careful
reports of the late astronomer, Mr. Goldingham, whose results merely required to be reduced to the
freezing point. The Ava tablea are abstracted from Major Burney's Registers, publish& in the

' Gleanings ;' the Benares tables
results we are indebted to Dr.

are taken from the Oriental Magazine, 18!20 ; for the S a h a r u n ~
who aIJowed us to look through his copious registers for the Pur-
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pose. As the several barometers were never absolutely compared together, entire dependence cannot be
placed upon the mean altitudes given ; but with regard to Calcutta, Benares, and Saharunpore, as some
opportunities occurred of comparison through the instruments of different travellers, the relative altitude
of these places can be estimated tolerably well : thug Saharunpore will be found to be almost exactly
one thousand feet above the sea, as was before estimated by Captain Hodgson. Beoares, in like manner,
may be safely stated, in even numbers, to be three hundred feet above the eea
MONTHLY
DEVIATIONS
of the BABOMETER
and THEBMOMBTER
h m their annual mean height at
Calcutta; and at several other places, i n t d u d for the sake of comparison.
r
T~rn~ouerr~.

BAROMETER
A T 32O F ~ a a .
Yom.

................
+.I46
................
.I31
.................. ++so87
Imh.

January
February
March
A ril

.................. --..0I0264
d
y
....................
June ............,..... --I17
July .................... -.lo3
August ................ -so88
September .............. -457
October ................ -.018
November .............. +a006
December .............. +el24
Ann. mean.. .. 29.810
Range.. ...... .270

Inch.

Inch.

- - - Da
w
Inch.

Inch

+.s73
+.175

+.274
+-el9
+.151
+*061
-so60
-a217
.--398
-a278
--I58
-a047
+.209
+.245

+.229
+.I15
+so51
-.028
-.I05
-.I56
-.156
--I26
-so98
-.010
+a102
+.201

+.a08
+-I72
+so95
-so30
-.152
-a248
-a218
-.I94
-a115
+so20
+.I61
+-258

29.573

29.764 29.464

-405

.506

+.lo7

-a043
-el36
--289
-.308
--203
-.098
+.074
+.181
+.2;9

1 98.766
69 1 673

D q
-6.5
4-5
-1.8
+0.7
+5.2
+7-4
+3.9
+3.0
+2.1
+0.1

D

-176 -17.0
6.0 -11.5
- 4.9
1.0 - 1.5
- 2.8
9.5
+ 7.8 + 5.1 +13.9
+ 5.6
+13.1
+ 7.1 + 54..65 +
6.9
+ 4.4
3-6 + 6.4
+ 4.1
+ 4.3 3.7 + 5.8
+ e.2 + 2.5 + 1.3
3 . 1 - 4.2 - 5.4 - 9-7
---4.9 -10.1
-11.5
-17.6
81.69
159

-%7

+
+

+

+

+
+

78-39

7&13

21.5

19.1

-21.8
-20.9
+ 0.1
6.1
+]Is6
+17.5
+I24
+10-0
9.5
- 0-8
-10.8
-13.8

+

+

31
1
31.5

73-5
39.3

I t will be remarked, that the range of variation in the weight of the atmosphere increases with the
latitude, even up to the foot of the Himalaya Mountains, and that it is accompanied by a corresponding
increase in the range of the thermometer.
" W e now come to the diurnal oucilhtion of the barometer, for which the same sources have furnished
me with materials for framing a comparative table for five localities considerably distant from o w
another; we could have added Moorshedabad to the list, but that the thermometric series for that
place was incomplete. A t Saharunpore the horary observations were confined to a single day, the
fifteenth of each month ;at Madras to three similar days ;at Benares, perhaps, the hour of the minimum
was not always exactly obsewed; thus a little irregularity must be expected, but on the whole the
results are wonderfully equable.
DIUENAL
OSCILLATIONS
of the BAROMETER
and THE~MOMETEE
at Calcutta, with Comparative
Obsewations at other places.
BAROMETER
AT 3f.
Yoma

--

N-

An,

'-

pore.

S Z

mu.&
e v % S m l . w I t a u "%=-a
4r.r. u 1 d 4 O r . m 06,.m.
.~~
m e & In
for
m n 8

l
L

................
a072
..........
.................. -070
-076

January
February......
nlarch
A ril

Inch.

.................. ~081
d
y
....................
June ..................
July.. ...........,......
..................
September ..............
October ................
November ..............
December ..............
Mean tide ........
Auguat

Calcutta,

T~ERUOMBTPU.

In&

Inch

Inch.

-OW

2p.m.

bch

-144
a126
-107

-123
-117
-125

-103
-121

~1.103 1%
-093
10.0
-146
7.0

16.8
20-8

-113

-115

-124

-160

20.4

9.0

26.0
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With due allowance for the difference of sensibility in the instruments, the above table shews that
the average diurnal tide of the barometer between the Equator and 30" north latitude, exceeds one-tenth
of an inch, and that it is progressively greater as the variation of temperature during the day is also
greater. With regard to the nocturnal tide of the atmosphere, the Calcutta tablea afford us no data, for
want of an observation at 10 P.M., the hour of the supposed maximum at night ; all that is indicated
therein is, that the barometer is constantly lotom at sunset than at sun-rise. At the Madras.obsmatory,
in 1823, a series of horary observations was made for three days in each month, which seems to establish
the fact of a night-tide beyond a doubt to the extent of .04 inch ; when, however, the corrections for the
temperature of the mercury are applied, this amount is reduced to two-hundredths of an inch, which is
one-fifth only of the diurnal tide.
" The same result is obtained from a month's horary observations, undertaken by Col. Balfour, at
Calcutta, in the year 1784. A t Saharunpore, also, the existence of a nocturnal tide is equivocal : the
following table exhibits all that we can gather towards the elucidation of the point in India, expressing
by minus signs the real tide, or fall of the barometer, from 10 P.M. to 5 A.M., and vice versh." Mr.
Prinsep concludes by aaying, cC There is still sufficient ambiguity respecting c his second tide, therefore,
to render further inquiry necessary, and it would be desirable to employ a barometer for the purpose,
which should not require to have any correction applied for the temperature of the mercury ; this might
be easily effected, bv enclosing the barometer tube in an outer tube of the same length, also filled with
mercury, upon the surface of which the scale might float."
"

NOCTURNAL
OSCILLATION
of the B A E O M E Tfrom
E ~ ~ 10 P.X. to 5 A.M. reduced to !3a0 Fahr.
Yomx.

......................

January
February
March..
April
May..
June
July..
August
September
October
November
December

....................
.....................
........................
........................
........................
........................
......................
....................
......................
....................
....................
Means.. ......

ktumpore, ftan Dr.
Ruud'n Pb*r

Sabumpore, Dr. Royldl

V m h a , In Y d W ,
by b y J l u a

--moo4
-a039
-a026
-.027
-a014
-.026
--009
-.028
-.034
-433
---010
-.019

+-034
+.026
+a069
+-008
+so20
+so12
-000
+a014
+so1 1
+a009
+a009
+.027

--so43
-.009
--008
-a007
--090
+a039
-.005
-.016
+-011
-a004
+a024
+a015

+.018
+so09
-.002
+.On8
+a005
+so03
-401

-42 1

+go20

-so01

-.002

Madtm, thna b y 8 b
each month

obmmatiau

-.oo~

-.nls
-.021
+-001
-.03

Saharunpore, as we have seen, is situated nearly at the head of the great Gangetic valley, in N. lat.
2 9 O 57, long. 7 7 O 9%'E., one thousand miles north-west of Calcutta, in the Doab, or space included
between the Ganges and Jumna rivers, about twenty miles from the former, and nine from the latter,
and about thirty miles from the Sewalik or Sub-Himalayan range of Mountains. I t is celebrated as the
station whence the Trigonomctrical Survey of the Himalayas was commenced by Capts. Hodgson and
Herbert (v. p. xii.) I t was then calculated by Capt., now Col., Hodgson, to be elevated 1,015 feet
above Calcutta. Mr. James Prinsep, from my observations, compared with his own, in Calcutta, calculated that my house, situated in the vicinity of the Botanic Garden, was as near as possible one thousand
feet above the sea (Journ. As. Soc., vol. i. p. 29). The characteristics of the climate are mentioned at
p. 7, in connection with the vegetation, which is described as being tropical at one season, and partially
European at another, and as having, in consequence, an equally varied cultivation. T o display this
connection of climate with vegetation, it is desirable to give the temperature, so as to show the rise and fall
of the thermometer ; I have therefore thought it advisable to commence with the month of March, when
increase of temperature takes place so rapidly. The thermometer was placed on the northem side of
the house, but too near, for the extremes to be accurately observed, as, though the heat was probably
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greater, yet the cdd was pr-y
leas, frmn the mom dried d k t k m , as the lamimum outside of
a tent and E O ~fer from the h o w , was So,wbea tbe o t h a wae %84 &.
March April May
96
105.5
Muima....89
Minima
47
62
67.5

.-.--

Means

.... 68

-

86-15

-

-

79

July
95.5
76

June
196
73

86.5

89

.

Aog. Sept.
92
916
78.5 64.6

Oct.
67.5

----

85.25

74

64.75 56-5 52.5
63.25
Mean temp.
73-68

78

Nov.

84
45.5

W 5

-

Dec. Jan.
69
64.5
44
38-5

Feb.
81.5
45

-

....

I n eonnedion with the thermometric ohmrvations at Sahanmpore in the open plains of Upper India,
it is interesting to give that of the Deyra Vaky, in the same latitude, and about *-five
milea to the
east. The observations were made by my late friend, the Hon. F. Shore, while AmisbDt Comrnissiorre
in the Deyra Doon.
March April May June Jalp Ang. Sept. Oct. No+. Dee. Jan. Peb.
Maxima..86
Minima.. 48

93
53

98
64

101
71

94
72

90
72

91
66

... 67-

40

34

30

22

I8

81

83

81

-

Diff.
Mean.

..38

-

6

73

-

86
61

44

26

25

78.5

73.5

70

71
42

68
73
37.75 45

- - - ---

26

29

30.25 28

86

57

56.5 54.8

-

From the greater number of cloudy days,

-

---

59.5=70.65

as well as from the greater moistneaa of the climate, it is

found difficult to ripen some fruits which succeed in the plains, though others, as Bengal Plantain,
Guavas, and several varieties of Limes, arrive at greater perfection. The greater degree of moisture must
be ascribed to the surrounding mountains, and to the quantity of vegetation with which the uncleared
parts of the valley are covered. Like other vallies, it is also more close, as the winds cannot blow so
W y as in the open plains. The evenings and nights are, however, pleasant, as a cool breeze generally
descends from the mountains, and at some seasons of the year the climate is delightful.
I n the ascent of the Himalayas, in the course of the Geological section, Jurreepanee is a mid-way
station, where I have occasionally taken observations, and of which the temperature feels cool to those
who arc ascending, but warm to those descending from, the mountains :
Ther.

........ 64
62.5
........ 68

April 4, eight A.X.
Oct. 2, half-past aeven A.M.
July 22, eight^.^.

.

f0UT P.M.

a
.m..

Moist Bulb.
49.5

Barom.
24.84

Merc. Spring of water.
71°
63.5
65.5

79

Mussooree and Landour are on the elevated range which rises immediately above the Deyra Doon, and
where a Sanatarium for the recovery of the health of European soldiers has been established, as well as
houses built by officers, and where I established a small Nursery-garden, which was abolished by Lord
WUiam Bentinck, but r-tablished
by Lord Auckland. The nmge enjoys a delightful climate, presenting
as great a degree of equability of temperature from summer to winter, and from day to night, as is desirable.
I n summer the temperature is low, and all accumulation of heat is prevented by the coolness of the breeze
which ascends from the vallies. The transition to the rains, which commence about the 16th of June,
makes but little difference in the temperature, and the climate is remarkably equable ;and though moist
and,usually cloudy, it is not otherwise disagreeable or unhealthy. In the month of October, or at the
conclusion of the rainy season, and throughout November, the sky is so clear and serene, the air so mild
and still, that the climate is perfectly delightful. The approach of the cold B so gradual, and its degree
so moderate, as to be well calculated to brace the system, when improved by a previous residence in the
hills. The coldest months are December, January, and February ;in the last the greatest d d , and sometimes snow-storms, occur; after this, the rise in temperature is very rapid. Though 6,MO and 6,000 feet
more elevated, the minimum, however, is very little lower than at Saharunpore.
The Author has already said, that the cold of winter in these mountains, at least on the Mussooree
Range, is not in proportion to the coolness of summer. I t may be said, that with a winter temperature
of
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of their own latitudeg-that is, of the plak at their baq-tbey haw the summer temperature of
European countries ; a,thd, w i t h u t exaggeration, it might be m d :Its wannth in not he&,It#~isBotc4bL"

The mildof the night, compared with the coolness of the day,appears to be owing to the descent
of strata of the atmosphere, which the heat of the day had caused to ascend. These, in descending to a
lower station, become more condensed, and thus having their capacity for heat diminished, give out a
portion of their latent caloric, wlJch necessarily prevents the sinking of the temperature to the degree it
otherwise would, in consequence of the cooling effect of radiation from the surface of the mil. Favoured
this process is by the stillness and clearness of the night, its effects would be more perceptible, did not
the breadth of the ridge bear but a small proportion to the mass of the air by which it is surrounded.
This equability of temperature is observed, not only from day to night, but also from hour to hour, and
from summer to winter.
One great anomaly presents itself in consequence of the still calmness of the mornings ; for though
the nights are pleasant and the mornings cool, yet, from the rapid rise of the sun, and the great power of
the solar rays, the heat becomes considerable, and even insupportable in the open air, until a gentle
breeze rises, and ascending up the valley, continues through the day, apparently following the course of
the sun. The maximum of temperature frequently occurs at ten, or, at all events, the increase after
that is so slight as not to be perceptible to the senses. I n the plains we know the temperature of the air
goes OD increasing until R or 3 P.M. AS the latitude is nearly the same as that of Saharunpore, the power of
the solar rays and the quantity of heat communicated in a given time must be nearly the same; but in
the plains it is allowed to accumulate : in the hills, on the contrary, the breeze which sets in dailJ
from the plains towards the hills, and which commences about 1 0 A.M. (the very time after which so
little increase takes place in temperature), passes over the top of the range, and prevents the accumulation of any heat. This breeze, though caused by the heat of the sun rarefying the dense air, at the surface of the earth, might be expected to arrive at the mountain top in the hot and parched state in
which it rose from the heated plains ; but the air as it ascends becomes still less dense, and in proportion
to this diminution of density is its capacity for heat increased ; so that it absorbs all the caloric which,
in the plains, was sensible to the feelings, or was observed by a thermometer, and thus, on arriving at
the top of the range, it feels cool and refreshing." At night, a similar, but more gentle breeze, sets
in from the hills towards the plains, and the two may, with the strictest justice, be compared to the
land and sea breezes of the Coest a d of Equatorial islanda
A s instances of the very gradual rise and fall of the thermometer from hour to hour, as well as of the
little diminution of heat during the night, the following observations are subjoined, which were all carefully made in the open air, and on clear sunny days, but in the shade :-

...... 5. 6.
April 19 .... 58 ,, 21 .... 59 62
May 6 ...... 53.5 58.5
Sept.29 .... 57 59
Time

7.

8.

-

70.5
66.5 72
63 68
60 61

Cloudy.

9.

10.

11.

76.5 77 76
74.5 74.5 73.5
75 75 75.5
69

-

-

12.

1.

2.

-

3.

4.

5.

-

6.

-

7.

75 76
67' 69
73.5 71.5 71.5 72 71.5 68 65 64
76 75.5 72 66. 70 69
64
69
66
64

- --

t 5'1.55 next morning:

-

-

-

8.9.

10.

11.12.

- - - - 60
-- -- 5862.5-t --

--

60

1

-

1 56 next morning, at day-break.

T h e transition to the rainy season is not accompanied with so great a diminution of temperature as
might be expected. I n the year 1829, the rains came on on the 16th of June. The mean temperature
of the two previous days was 67O and 6B0, while that of the twenty-four hours subsequent to the rains
was 6R0, and that of the whole day of the 16th was 65.5.
A thcr* These observations were first publiehed by the Author in a Paper read bdore the Asiatic Society of Calcutta, and extracts published in the Joun. As, Soc., vol. i p. 9'7.
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A thermometer hung up in the sun, and freely exposed to its influence, as well as to that of the air,

was usually from 5' to lo0 higher ; the maximum generally taking place about (12.
Atmospherical pressure is also very equable ; but the observations have not all been made with a
stationary instrument, nor all at the same place in the hills. A t the top of the range, where the houses
were first built, the barometer observed in September, October, December, and April, did not differ at
these various times more than one-tenth of an inch, or from 29-60 to B.50. Mr. S. Boulderson has
published his observations in another part of the same range, called Caineville, from 15th May to
2lst of November : he has 24.158 as the maximum mean of seventeen observations, from 1st to 2lst
Nov., at 10 A.M., while !23-815ia the minimum of twenty-two observations in June, at 4 P.M., giving
a range of .a43 inches.
The daily periodical fluctuation was observed to be as regular in the hills as in the plains. T h e maximum height to which the barometer rose was always about ten o'clock, and the lowest to which it fell,
l l b o ~ 4t P.M.
From the equability of temperature as well as of pressure, we might also cxpect considerable equability of evaporation ; but if it were not for the increased capacity of air for moisture, as well as for
caloric, in proportion to its rarefaction, the climate would be a very moist one, as, indeed, is the case
in the rainy season. From my observations, however, it appears that there is always a moderate degree of
evaporation in the Mussooree climate; the greatest difference, or ROO, between the dry and moist Bulb
Thermometer, occurred on the 6th May ; on the same day, the difference at Saharunpore was 32O 6'.
On the 5th -4pri1, in the morning, after rain, the difference was 7O 5', while at Saharunpore, on the 7th,
also after rain, the ditierence was only 3 O 5'. Even when enveloped in a cloud on the Mussooree range,
I have found a0difference between the dry and moist thermometers, and on cloudy days the difference
varied from 4O to lo0. Also at the conclusion of the rains, that is, on the 29th September, the niran of
' 7'.
the differences on the Mussooree was observed to be 7' 7', while at Saharunpore it was only 6
The n~eteorologicalphenomena observed in the years 1887 and 1828, have been reduced to a tabular
form, which will give a good general idea of the nature of the climate, as they nearly corespond with
those observed in subsequent years ; but the peculiarity of seasons, their greater dryness or moisture,
later accession of the rainy seasons, or the total absence of a snow-storm, in some years, will, of course,
here, ae elsewhere, modify the temperature of particular months.
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ON T H E

By the Em.F. W.

HOPE,
F.R.S,

F.L.S., &c., Preeidmt of the Entomdghl Society of Lomlon.'

IT may by some be considered a proof of presumption, that any individual should undertake to
describe the entomqeographical character of a country which he has never vipited ; and bold, I am
willing to allow, is the attempt to embrace, in my views, not only the distribution of Insects in the
Himalayas, but those also of the whole Continent of India and its adjacent islands. Possessing, howwer, one of the richest Cabinets of Oriental Entomology to be found in this or any other country,
the major part of the species collected at Calcutt9 Madras, Poona, and Singapore, and in the islands
of Java and Ceylon ; and through the kindness of my friends, the late lamented General Hardwicke,
Colonels Sykes and Whitehill, Captains Law, Smee, and Smith, having accese to their rich and
extensive collections from ~ e @ , Bombay, and the Decan ; I may be enabled, perhaps, from such
a mass of materials, to offer some new facts respecting the geographical distribution of Insects, a subject
apparently little studied, and certainly not sufficiently appreciated. I t is, indeed, with diffidence that
I undertake a task beset on all sides with dificulties; and before I enter on it, I claim the indulgence
of my readers, and solicit them to regard the present attempt merely as an outline sketch, which can
afterwards be filled up with greater accuracy, as our acquaintance with the nature of the soil, and the
firms of animal and vegetable life belonging to the East, h o m e better known. The entomological
character of a country is particularly influenced by three things ; first, by its temperature; secondly,
by its vegetation ; and, lastly, by its soil; and, perhaps, a few remarks on these subjects (relating
chiefly to the Eastern world) may not here be deemed out of place, before entering more fully into the
entomology of the Himalayas and of India.
INF1,UENCE O F T E M P E R A T U R E AND O F MOISTURE.
I n those regions of the world where we find a multiplicity of genera of animals, united with a prolificness of species, we may naturally imagine that circumstances are admirably suited to their existence;
and, on the contrary, where we find a small number of genera, and in many instances a diminutive
form, and a paucity of individuals, we arrive at an opposite conclusion. Now, if we search for the
cause of these discrepancies, we shall find it to depend in a great measure on the influence of temperature.
Let us examine, then, in what portion of the globe a super-fecundity of organized life exists. Certainly
not at the poles, or even in the temperate zones; to the tropical and equatorial regions we must next

p d , and it is there, in those warmer districts of the earth that we find the energies of life more
early developed, and vigour and productiveness seem the characttlistica of the clime. Thew remarks
apply
The Autba hpr to apologize to the Rev. Mr. Hope and tu him d e m tor the long delay which has occurred in the publishing

d this ralumble Paper, written for him in 1834, and which har been in type for a consideruble time. The lnsccts of the Author's
collection which Mr. Hope hu described, were collected in the neighbourhood d Suhsrunpore, in the valley8 of the Himalayas, and
the mountainm in the neigbbourhood d Yu~roarce,U 6,500 feet of UI elevation ill 90" of N. latitude. The reader will o b r e ~ a
allat many of the deaiderrts required by N r H . on tempencue m d vegetation, are d e t u l d throughout thia work, and he m o t
fail to be mtruck with the remarkable coincidence in opinion, respecting the distribution of Illsects as given by Mr. Hope, with th.t
OI

of the Author on the geopphical distribution of Ihe Flora of the plnina ancl mountains of India.-3.
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apply not less to animal than to vegetable life, for no where do the Herbivora abound more than in war^^
regions, and no where do we meet with more luxuriance of foliage, or a greater e x u h c e of uboreow
vegetation, than within the tropics. As we recede from the equator, and approximate to the pol*
temperature gradually dimikhes; and probably nearly in the rame proportion ss heat &mme~, w,
shall we find the decrease of animal and vegetable species, till we arrive st that degree of cold w&
y
vegetation is stunted, circulation languid, animation becanes ruspended, and eJstence is d
tenable, if not actually d-yed.
T o obviate the effects occlurioned by a low temperature, some animals burrow in the eerth, and pa
the winter in inactivity and torpor ; others again, gifted with extrao*
l d v e powers, migrate
into milder regions in quest of food, which the rigour of a bhmal seaeoa and a northern climate haa
rendered precarious. I t appears to me an observation worthy of attention, that at the very period the
migratory birds viait us, Inaects are already teeming into lie, while vegetation has arrived at a state of
forwardness sufficient to support, as it were, the expected increaae of animnl beings. We infer, then,
that as vegetation is apparently regulated and iduenced by temperature, m animaliaation is in a
measure dependent on vegetation as a secondary cause. I t may naturally be expected, in a gigantic
country like India, whose superficial area is nearly one million and a half of miles in extent, that great
diversities of climate will be found; and when we take into our consideration the altitude of its
mountains, surpassing in grandeur the Andes of the American world, we may expect every gradation
of temperature which can occur, from the intense cold of the eternally snowcapped height, to the
baneful heat of the tropical valley. The elevation of the land above the ocean, the height and direction
of its mountain ranges promoting or checking radiation, its mighty riven, and interminable jungle%
its soil, strata, and arid deeerts, absorbing and radiating heat, exert their varied influences, and modify
the temperature of that extensive Continent ; and yet, admitting thus much, I cannot help stating an
opinion, that according to the extent of the country, no other portion of the globe enjoys a more general
and equable uniformity of temperature than India. This may satisfactorily be proved, ~rovidedwe
take sa the basis of our argument the wide range of region, over which not individual p i e s , but whole
genera of Insects extend, and the general uniformity of Oriental vegetation. Before dismissing the
important subject of temperature, I wish to offer a few m a r k s on the variation of heat and cold
throughout the summers and wintan in the Himalayas and in India In the former Dr.Royle stater,
in his admiible pages, that the Flora of the Himalayas in the spring and summer of the year resemblen
that of Europe, while in the rainy wason it becomes intermixed with tropic-like vegetation ; and hence
there is a certain admixture of genera belonging to temperate and trupical climes.' The change of
temperature and of moisture producing a new vegetation, exerciees a corresponding influence over the
distribution of Insects throughout the same country; and consequently we have reaeon to expect, as will
afterwards appear in my remarks, that its entomological character is also twofold, uniting in itself that of
both zones. This intermingling of genera of tropical and temperate regions will ever probably be found
more perceptible in the rainy seaeon, in advancing from the valley to the mountain height ; and perhaps
we ought to know the mults of the following researches, before we attempt to arrive at any conclusion
respecting the distribution of animal groups in the Himalayas or in India. I would therefore suggest to
future travellm in these magnificent regions, first, toendeavour to ascertain the differences of climate, a .
the causes which affect its temperature ; secondly, to find out the average limit to which tropical fornu
extend, to state where they most abound, where begin to lessen, and finally terminate; thirdly, to note
in what proportions the genera of tropical and temperate climes are intermingled ; fourthly, at what
altitude temperate forms predominate over tropical ; and, lastly, to mention as nearly as it is possible
the range of any p u p of animals in preference to that of any individual species : both objects, however, are desirable. In addition to the above desiderata, it will be necessary to note the seasons of
Insects
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I ~ s ' a n timesof
d
their qpemm&; the d i n which thq pre M,
aad the vegetation upon which they
live; since the dirtn'bution of animals in getmat is greatly
on food, which food will abound,
or be f d &dent, & i
to the richness or poverty of the mil, or aamtding as the degrees of
heat and miahwe influence the same. I t appearb to me, that i t is chiefly in swamps, and in low
and m%rshy liunln wted on by the fafs of the sun, &ere theie is a union of heat and moisture, that the
major part of In& seem puticukuly to flour&
I n Buch localities we find genera more abundant,
a p a t b r e m e of species, the numbei of individuals prodigiously augmented, and the energies of life
more rapidly developed. Animals appear more than usually productive, either in the d u h m of
mighty rivers, or in tbe tropical jungle. I t was on the b k s of the Nile, amid its slime, aded on by
the influence of the sun, that the docthe of spontaneous &ration originated, and I am told also entertained by the ancient Brabmaoa w the h k a af the Ganges, as aeen in Susruta I t is in like situations,
where heat andmoisture predominate, that nature still exhibits her surpsssing and inexhaustible fecundity.
If we next turn our attention to the tropical jungle, we meet there with nearly an equally teeming
exuberance and pro&ctivenem of speciea 1Ke heavy tropical rains saturating the accumulated msss of
heated leavem, and vegetable matter, considerable vapour is produced peculiarly adapted to increase
insect life; and it is not s little 8in@lar, that as soon as Ihe first showers fall in these regions, all nature
in proportion more and more, till the
becomes rennimate; and aa the rains increase, m do the Inrainy seaean fairly eets in, at which period the jungle and the forest literally teem with myriads of
insect population, more numemus than the stars of heaven, and is countless as the sands of the teashore. I n concluding this part of my rmbject, I need only mpeat shortly, that heat and moisture
c o m b i d , exercise a powerful control over the p g r a p h i a d distribution of ineect life, and that this
distribution is sleo influenced in a greater or leas degree by vegetation, as well as by the soil of a
country ; but these are subjeds which require further elucidation.
INFLUENCE O F VEGETATION.
The entomologiet who wishes h r aecurate information respecting the geqpphical distribution of
Inaects over the wide extent of our globe, must take into his consideration not only the influence of
temperature, but that of vegetation; nor should he amit to note the varietier of mil which materially
influence it. The dependence of this distribution of animals, although greatly swayed by temperature,
is no h w so by the supply of food ancl nourishment they can obtain. Insects are designated
according to the kind of food they consume, aa carnivorous or phytyvorous ; and in proportion aa food
is Bmple or deficient, a, probably they abound in numbers, or decrease and vary in magnitude and
fcnm. T o ite abundance.we may in some measure attribute size, to its deficiency the frequency of
dwarfidmess of stature, immaturity, llnd many of the numerous crippled specimens, as also some of
the monstrooitia found in our collections. The great Latreille has justly o k e d , that where the
empire of Flora ends, there aleo terminates that of Zoology; and I have little doubt, that where
vegetation is richest, there animal p u p s also will be found most abundant in genera, specie%¶and
individuals, not only thotle which are herbivorous, but those also which are carnivorous,
I t ie not my intention bere to enter into any details respecting the Himalayan or Indian Flora If
the reader requires information on these points, I refer h i at once to the accurate and invaluable p a p
of Dr. Wsdlich and Dr. Royle ; and as I at present look merely to the vegetation, as iufluencing in s
g k s t measure the character of the entomology of the country, a concise outline of the leading features of
the Botany of those regions is all that is here requisite. Throughout India, according to the above
authorities, there appears to be an uniformity of vegetation, tropical species greatly predominating over
those of the temperate zones; there occurs also a considerable admixture of gnera belonging to
tanperate climes, and at a high elevation plants abound, which are indicative of Alpine regions, Several
fa
genera
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genera appear common to Europe,North America, and India; and in some i n s t a n k identical species
have been recognized as existing m Europe and in Asia, ss well as in the New World. I t still remains,
however, with the bdaniat to deterinine the similarity of vegetation in Weutern India and Africa,
a similarity which I anticipate will be eventually found to exist, if not at present actually k n o d
similarity I am led to suspect solely from observing a great resemblance in the character of the entomology of Western India and Eaetern Africa* I n many instances cognate species of Inappear
both in Africa and Asia, which, by a crrreleas olmerver, might be conaidered only as varieties ; they are,
however, on examiuation, sufficiently d i i n c t , and I therefore think my& juetified in esteeming them
the representatives of their respective countries, aa undoubtedly they fulfil the same offioes and functions
in both. I n several cases we meet with identity of species in &a and Africa ; and there is an observation I have made, worthy of still further investigation, that most of the Insects which are identical
in both countries, are either coprophagous or phytyphagous ; in short, vegetable feeders, which circumstance would lead one to suppose a similarity of vegetation in the ditferent regions.
I t may here be expected, perhaps, that I should state the relative proportions of the
and
phytyvorous Insects ; and I cannot but regret that I have not
yet followed up my investigations
sufficiently to enable me to draw a satisfactory conclusion. Meeera Kirby and Spence, in their interesting work, speaking of our British Fauna, esteem theae groups as nearly equal in number. I must
confess my own observation induces me to believe, that the latter greatly exceed the former in our
own country. With mpect to the phytyvorous group in tropical climates, they certainly greatly outnumber the carnivorous ; and were it not so, the air in thoee regions would scarcely be habitable, eonsidering the nauseating d u v i a arising from excrementous matter, which the Copridae in particular tend
to neutralist?, by consuming, decomposing, and burying in the earth, all that is obnoxious and liable to
putrify. In pmof of this assertion, I will only here add, that five of the greatest groups with which
we are acquainted, namely, the Lamellicornes, the Sternoxes, and the Longicornes, the Curculionidae,
and Chrysomelidse, are almost entirely phytyvorous or xylobious ; and it may also be naturally inferred
from the superabundance of animal life of all claases within the tropics, particularly the Ruminantia,
that there also vegetation will be found most luxuriant ; yet, looking to Insects only, we find they are
scarcely sufficient to keep in check its excessive exuberance. In addition to multiplied forms of genera,
we have an extraordinary increase of species and of individuals. I t is in these same prolific regions
also, that the mighty Goliathi and gigantic Priouidae abound, where they perforate the trunks of the
proudest monarchs of the forest, and hasten them onward to decay ;and, by means appareutly ineflicient,
check vegetation. I t is time, however, to add a remark on the carnivorous Insects, which, although
inferior in numbers to the phytyvmus, are still an important group; and in northern regions, by
removing the decomposing matter from the decaying and putrifying C-s,
fulfil the functions
assigned to them by Providence. In tropical regions they are certainly not always so abundant, as a
dead body, from the natural dryness of the air, and intenae heat of the sun, is frequently dried up I ~ f o r e
putridity has made much progress; at least, such is the case in the Pampas. I cannot help thinking,
however, although our cabinets contain but few species from equinoctial and tropical latitudes, that
eventually they will be found more numerous, and that in these regions we shall still find them more
proportioned to the e x m s of animal life than appears to be the case at present. Reli8ous prejudice,
and the filthy and disgusting habits of these Insects, may be the causes why they have been neglected.
I n India, if the Necrophaga are not so numerous as elsewhere, yet the numbem of some particular
species being excessive beyond measure, are sufficient, perhapq to compensate for want of variety.

RANGE.
VIde p. 159 of this work, where the similarity of vegetation in parts of Indii and in Western Africa is referred to, as original17
remarked by Mr. Brown, and which hu been wntirmed by rukequent discovqria.?I. F. R.
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In the, cansideratibn of the geographical. distributioa'of Insects, e s p a d notice should be taken of the
range over which genera and families extend. Fmm want of'attmtion to this subject, entomologists
have not sufficimt data to form any just view respecting it. Every naturalist who has studied animals,
must be aware that c e d n tribes, genera, and species, are peculiar to particular regions of 'the globe.
On the contrary, in various countries of the earth the Botanist meets with genera of plants which arc
common to Europe, and the other quarters of the globe, to the Old World aa well aa to the New. I n
m e instances, identity of species has been m g n i z e d in countries remotely situated, between which
seas and oceans intervene. I t bemmes, then, a question of considerable importance to determine if any
epecies of plants have an unlimited or universal range, as probably all thome in&
races which feed on
vegetables are regulated in their distnibution by the same laws which govern the distribution of the plants
themselves. I t must be evident even to the moat careless observer, that where the climate is materially
changed in temperature, that there vegetation will be proportionately altered, and I imagine that
eventually the entomological character of a w u n t y will be found much more dependent upon vegetation
than has hitherto been allowed. I t is true, indeed, that althougl~two countries may agree in temperature
and botanical character, the Insects may be totally different in form and appearance ; but, in looking
to their functions, if we find them the same, or nearly the same, we at once acknowledge the resemblance, and imagine they take the place of other known and existing groups elsewhere ; a resemblance
of character, which Messrs. Kirby and Spence have very properly denominated representation, which
representation will even be more perceptible as the soil and general characters of the countries accord.
I N F L U E N C E O F SOIL.
Having already seen that both temperature and vegetation exercise a powerful control over the
geographical distribution of insect races, there still remains a third subject of inquiry, namely, the
influence of soil over the w e groups. If we find that in particular rich soils various genem of Insects
abound, and that in others of an inferior quality scarcely a species can be met with, may we not naturally infer that there must be some peculiarity in it, and that the animal groups are influenced by their
attachment to the same ? The Botanist readily admits that vegetation is matefially influenced by it,
but as yet the Zoologist has made little inquiry respecting this subject, replete as it wer muck be with
high interest, and well worth most serious attention. Without entering deeply into the geology of
India, I may state, on the authority of Colonel Sykes, that the character of the geology of great part
of the Peninsula, like that of its vegetation, presents considerable uniformity : unacquainted with its
leading features, I can derive my observations respecting it solely from the examination of the genera
before me. 1 will, therefore, merely give condsely what groups attach themselves to particular soils in
different countries, and hope that the attempt, imperfect as it is, may induce other naturalists to
undertake an inquiry which must lead to very important results. As the mountain, the vdley, and
the plain, have their own peculiar temp?rature, vegetation, and mil, they have also particular grolips
of animals attached to them ; and if we look more closely, we shall find that particular families and
genera are always to be met with in certain strata and soils, evincing, as it were, a partiality and adaptation, by frequenting and thriving in them.;
I t may here be worth while to specify some of the genera of Inssts attendant on the difference of soil.
I t is in the sandy districts of our own country that the few species of Cicindela, peculiar to our island,
occur. Cicindela maritima, however, prefers the vicinity of the sea-shore, while aeveral Oriental species,
remarkable for their beauty and colouring, delight more in the alluvial soil of rivers. Frequenting the
sandy heath are found the splendid Chlorion, the fetid Spher, and restless Ammophilus, associated with
numerous

.

xlii

ON THE ENTOMOTBOY OF THE

numerous apecies of Andrena and Nomada. I n the sand, washed from the mountain height, at the
murcea of our European rivers, some epecies of 'Nebria and Psammodius are exceedingly abundant.
Xf we visit the parched and burning sands of Africa, we tbere meet with -the rapacious Anthia, the
deaert-loving Graphiptena, the burrowing Scarites, and countlees species of Heteromera and Tetrsmera
kt the same mil also, on the banks of rivers, the g e m Epaphius and Trechuq Clivina and Dyachiriua,
are not unfrequent. On the sand of the -Bore,
Broachus, Bradytus, Pedinus, and AQgiah, occur
in extraordinary numbers; and where it is habitually covered with salt water at the departure of the
tide, we capture Cillenum, Pogonuq Hespemphilua, and Heterwrus, the ainguhly-formed Blediug
and wonderfully-abundant Ophonus pubescens, all of which I have mason to belieye can live submergec!
beneath the sea a considerable period. Of all other soh, cZuy,* being naturdly cold, attracts fewer
Ineeote, excepting the widely-disseminated Harpali. I n gravel, occur thegenera Opatrum, Halietug
Cercerig with numemus colonies of Ants. T o a chalky milare attached the Ophoni, Licini, Choetophora,
and various speciesof Polyommata, Osmia spinulosa, and Andrena haemorrhoidalia When collecting in the
mud of the hh-water marsb, we capture Blethisrr, Chlaenias, Om~seugand Apnum, and several Care
W m . I n tbe dime of brackieh waters, several Notaphi are exceedingly abundant, though rare eleewhere ;
d in company with them we find the aubaquatics Elophorus, Pamus, and springing Salda I t ha8
been observed, that Pimelia is only to be met with where the plants of the genus Salaola abound
Cstascopus and Elaphnrs frequent the alluvium of rivers. In the mud of lakes and pooh varioue
genera of Eupodina, Nothiophilus, kbidiadae, and Trechidae occur ; and in vegetable mould, where
the grass is luxuriant, numerous Diptera, and Larvse of Lepidoptera, abound. Even in this short
and imperfect account of different mnera attached to varieties of soil, eufficient has already been stated
to prove that it exerts an important control over the range and distribution of Insect races : however,
to give the naturalist a better insight into Indian groups, I shad here add an analysis of the leading
f p m i b and genera which have fallen under my observation, and then conclude with an abstract
describing the leading characters of Hinlalaym and Indian Entomology.
From what hOB already been written, it will appear that Insects, in their geographical distribution,
are influenced by various causes ; by temperature, by excess or deficiency of moieture, by tbe influence
of vegetation, and by soil. There is yet, however, another, which materially &eta, in eome instances,
particular p p , namely, the pecwliarity of the organization of the Insects themaelvee. Sliould any
genera of Insecto occur which are deficient in the organs of locomotion, they would naturally be

restricted to certain localities. How many genera of the Coleoptera and other orders are apterous, and
are only found in particular situations ; and they have necessarily particular function8 to perform in
their restricted limitg and also particnlar organa adapted to the work assigned them by the Creator.
I t is to the study tben of the differences of organization adapted to differences of situation, and other
external circumetances wherever we find Ineecta, that the entomologist ehould direct his attention.
Contemplating all these instances of adaptation, we reverence the wisdom of a creative and the beneficence of a superinten&% Providence, that prevents diminution and increase, both extremes of which
muld prove bljurious; for without these a&
of the living God," to keep in check the fecundity
of nature, plague and peetilence would walk abroad, and depopulate not a single country, or one
quarter of the globe, but the whole earth itaelf:le
Mr. Shackhard infonns me, thpt Andrena labialis seems pecolkly attached to the London clay.

t In concluding my observations on the geograpl~icaldibibution of Insects, I think it may be stated, that naturalists on this
rnbject have almost exclusively directed their attelltion to tempemture. Where temperature faila,we may turn to vegetation ; and if
the lattet u not mfiient, then to the mil md8tmta of a country, and even to the organization of the Inwets themselves, M well
as other causer

N6 one byitralf is m5cient to unravel the de&ultien whichari~e;by uniting .I),

m w u n account for the various discrepnodes tbat occur.

however, we m y in a grert
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The following genera belonging to this family are not uncommon in India, aik Therates, Tricondyh,
and Colliuris: the two finmer are characteristic of a eouthern range, while the latter is abundant
throughout the eastern continent. Of Indian CicindeIidae, more than sixty species have fallen under
my wtice : the mort s p l d of the race abound in Nepal. Among varkw speuies, however, pecuhdto
the Himalayan, only one approaches the form d our European Gemmias.
DRYPTIDB.
As I am only acquainted with a angle apecier of Indian C k n i a , I pass on to Drypta, a Nepalese
individual of thid family belonging to the genus Desera, Leach, which is deecribed in General
Hardwicke's collection. Five others are a h recorded an inhabiting India.
LEBIADIE.
Cymindis has not yet been diecovered in India ; eventually it may occur in the Himdayas: it is difEcult
to imagine what genus takes its place. Lebia is of rare occurrence in the East ; a nondescript, named
unicolor, in my collection, is from the Himalayas. Aploa is found at Poona Orthogonius is common
to Africa and Asia : the gigantic species, however, predominate in the latter country.
BBACHIN I D S .
The French writers appear unacquainkd with the true type of Helluo, exclusively belonging to
New Holland: the genus denominated Ompbra by Dr. Leach, applies solely to the Indian IIelluows.
Ozaena and Pseudo-zaena inhabit Calcutta and Cayenne; while Trigonodactyla appears in Africa and
Asia The Graphipterae of the sandy deserts have no representative in the East. This genus appears
to unite Brachinus and Anthia : the latter is found throughout the continent of India Some of the
specimens from Nepal, however, are very diminutive.' Aptinus Is 'pa& confined to Northern Europe
and America ; while true Brachinus enjoys the unlimited range of the world. Catascopus is found in
Nepal, .nd resembles in ita habita Elaphrus of Euroee, and probably occupies ita plece. D y d u o ,
Proxnecoptorg and Thyreopte~~~,
p d e r tlw .tiodhm tmpid rpgians; and am not fwnd to rangelea
farnoFthastheHidaya~ .
SCRAITIDB.
Siagona atrata is met with in Nepal and variow psrte of India : a specimen lately received f~
Egypt, if not the self-same, is so exceedingly alike in size and sculpture, thet it is very diffioult to
distinguish. The Scaritidseabound in both hemispheres. Scapterus of India is repreaented by Oxyatomus in the Brazilg and in Africa by Acantho~celia. Morio and Clivina will, perhaps, be found in
both the Old and New World ; thelatter, indeed, is annmon to all temperatures ; the former m y eventually axur in Europe, perhaps in Sicily.
HARPALIDB.
IIarpali are found dispersed nearly in all the countries of the globe : they abound more in the arctic
tban antarctic regions. The following genera are recorded as belonging to India, aiar. Harpalus, Platymetopug &lenophorue, Cycloaomus, and many others. Same species of Ophonua from Bengal and
koona, closely resemble British species.
POGON~DS.

.
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POGONIDB.
Some cf the genera of this family are not confined to the temperate zones ; the major pivt of them
prefer the polar regions. Pogonus and ~t&-&a&me are met with in Asia and Africa ; while Patrobus
is apparently peculiar to Northern Europe and America
CALATHIDB.
Dolichus has not yet been discovered in India: it is probable, however, that it will occur there.
Pristonychua inhabits Nepal and Europe; while C&thus prefers a northern more than a southern
climate.
FERONIADB.
of finding Paecilus in India, we meet with Trigowtoma, Catadromue, k t i c u e , and Dietrigus :
moet of them peculiar to that oolitinent. Argutor antiqua occurs in the East ; Omaeeus and Platysma
in Nepal ; and Steropus in the vicinity of Poona I t is by mistake that Percus has been introduced
among. oriental genera Cephalotes, is found in Nepal and Australia : Stomig Zabrus, and Pelorus
prefer the temperature of Southern Europe. They may, however, be expected to appear in the Himalayas. Amara is captured in Japan ; ~ n t a r c t i aand
'
Masoreus are equally natives of ~ u k ~ M
e ,c a
from the East, of the latter genus, are to be found in our
and Asia. Several nondescript +es
English cabinets.
SPHODRIDB.
The genus Sphodrus occurs in Nepal, and the anomalous form of Mormolyce in Java and Singapore ;
which last has been ranged with this family, but appears to be sadly out of place, as it is most likely a
subcortical feeder.
ANCHOMENIDX.
1am not aware that Platynus, Agonum, or Olidophuq have yet been discovered in India : the two
former will no doubt be found in the Himalayas, when the Insects of that country are better known.
(

CALLISTIDB.
Epomis and Chlaenius abound in the tropice : the maculated set appear common to Asia and Africa,
each country possessing species almorrt exact representatives of each other. Chlaenius nepalensis
approaches in form to Licinus ; and although Oodes is widely dispersed over India, no Nepalese
examples have yet come under my notice. Callistus occurs in the Mymm.
DICCELIDB.
Rembus is found on the Malsbar a d Commnndal coasts, at Calcutta, and in Nepal : its allied
genus, Licinug may be expected to occur, as some Asiatic species have cllready been described.
~ahagmusl l s s ib metropolis in I n d h
PROCEBIDB.
b o n g the Ineects collected by Dr.Wallich, there were four or five species of true Carabus, only one
of which I was enabled to describe, Several may occur in the colder mountain temperature, and it is
probable they will resemble Siberian forms. Wherever the oak grows, them Cnlosomawill be found.
Seven eastern species are known to me. C. indicum inhabits Nepal. If caterpillars are necessary to
keep in check the luxuriance of tropical vegetation, surely the Calommata are equally n
w to keep
within bounds these Insects, which mmetimes destroy, in northern climes, nearly the foliage of the yea..

NEBRIADB.
This family may be considered as belonging to a Northern and Alpine range. Should it occur in
Nepl, it will be Eouud at a considerable elevation, possibly amid the Himalayan snows. As to Elaphrus,
I have already stated na opinion that Catascopus represents it in India
BEH~IDIID.~.
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TRECNIDIE.

Of the former family, several genera will no doubt eventually be found in Nepal : a single species of
Tachys is the only example I am able to record at present. Of the latter, Stenolophus, Acupalpus and
Tetragonodems have occurred : the last of which may take the place of Bembidium.
DYTICIDB.
Aquatic Coleoptera are apparently not much influenced by climate : the temperature of water not
varying like that of the earth or air, is the reason we meet with the self-same species in the intcrior of
India and the south of France. Dyticus appears confined to Northern Europe or America, while
Cybister is dispersed throughout the world. Eunectes and IIydaitcus belong to Nepal and India, .and
to the latter country we may add also the following genera, viz. Colymbetes, Lacwphilus, Noterus,
Hyphydrus nnd Hydroporus.
GYRINIDX.
Many gigantic species of Gyrinidae abound in India.
have h e n found within the Himalayan districts.

Dineutus nepalensiq plitus, and spinosus,

I-IYDROPHILIDIE.
Several genera of this family are as widely distributed as the Dyticidae; and most of those found in
India inhabit Nepal.
NECROPHAGA.
Differing with most entomologists, I am inclined to believe that the carrion feeders abound mom in
wann countries than is generally believed. The religious prejudices of the Indians not allowing them
to touch a dead h l y , may account for the few species which have hitherto reached Europe from the
East. Nccrophorus, Necrodes, Silpha, and Oiceoptoma, are met with in India m d Nepal. I t is
probable that Necmphorus is more peculiarly adapted to Northern climates, while the remaining genera
affect those of tropical regions
EROTTLIDB.
Passing Nitidulidse, which have been captured in India, we arrive at Engidae and Emtylidae. I n the
former family, we find Triplax, Ips, and Dacne; in the latter, Emtylus; and next to this group,
Languiria and Eumorphus should be placed ; genera abounding in +els
in Nepal and India.
DERMESTIDB.
I n General Hardwicke's Collection, there is a Nepalese specimen of Dermestes, similar in every
respect to D. lardarius of Europe : a second species is closely allied to D. vulpinus of Africa. I t is
scarcely possible that either of them can have been imported into the Himalayas by commerce. This
genus, and its congeners, is apparently a predominant p u p throughout the world.
BYRRHIDB.
The foreign Helocerata require attentive examination. Among the drawings of the Nepal Collection,
made purposely for General Hardwicke, two species of Anthrcnus are figured : they appeal- i~ovclin
form.
HISTERIDIE.
This family abounds in India. I am acquainted with more than fifty spccics from the East : some of
the Nepalesc specimens arc in too mutilated a state to describe.

c
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I formerly described six species from Nepal ; two more from the Himalayas are undescribed in Dr.
Royle's Collection. I n no country is there a greater admixture of temperate and tropical forms than in
India ; some of the Lucanidse resemble our British species very closely, while others are the aame as
tllose in Java and Singapore. Forty species have been rubmitted to my inspection. Passalidse are not
equally abundant in the Old as in the New World.
LAMELLICOHNES.
The celebrated Ateuchus Bgyptiorum, or Sacred Beetle, has dm& an exact mpmentative in India.
Gymnopleurus capicola Hope, and azureus, Jab. both of them Afriam speck, are replaced in the
East by G. sinuatus, Jab. and splendens Hope. Sisyphus ie met with in both hemispheres, Epirinus
is an African, as well as an oriental form. Several Indian Copridae reeemble those of Egypt. Copris
Midas of India and Nepal, exactly corresponds with C. lsidis of Africa. C. Sabseus and Pithecius
appear common to both continents, and are equally abundant in Ceylon ; and several smaller species of
Copris, from the eastern part of Africa, if not the aame, approach eo closely to those of Weatern Asia,
as to induce a belief that they are the same In=& only modified by climate. Onitis and Oniticellue
have also several representatives in both regions, if not in some instances the self-same specie& Onthophagus abounds more in India than any other country; aome of them unrivalled in size, splendour, and
variety of form. More than 120 oriental species may be seen in European cabinets ; five only now are
described from Nepal ; double h a t number, however, are in too mutilated a state to be characterized.
Pactolus of Nepal and India, is -resented
in Senegal by Harpax, Jab. Aphodiug compared with
Onthophagus, as an Indian group, is quite insignificant ; scarcely twenty
are recorded, including
those of Manilla and the Eastern Isles: a nondescript from Nepal will appear in the Appendix.

An

there is only a single specimen of Trox in General Hardwicke's collection, I pass on to
GEOTRUPIDB.
Geotrupes has been denied by Latreille to exist in India; the Baron de Jean a h makes no mention
of any Eastern species from that country in his last catalogue. Two species are in my recollection ; one
from Delhi, and a second from Japan; a third also, unique, is among Dr. Royle's Insects from the
Himalayas. It is probable that h i s genus, when found in India, appeara on mountains at a considerable
eleuation : the species also may be the common food of the Shrikes of that country, as they are in
Europe, should those birds be found there. Orphnus, Athyreus, and Hybosorus, occur in India.
Bolboceas appears in some measure to supply the place of Geotrupes, which last is not so important a
group iu the East, as in a northern region.
SCARABBUS.
Under this term, the gigantic and most remarkable Insects of the Old World are ranged. Four
species, allied to S. Atlas, Jab. are indigenous to Nepal, a convincing proof that equatorial form$
extend beyond the tropics, and that they are found in much colder temperature than is generally
believed. There are several genera of Scarabseidae, h i d e s Oryctes, found on the Himalayas, as yet
uncharacterized ; some of them approaching African types.
MELOLONTHIDB.
Some of the hlelolonthse of Nepal are c l d y allied to our British M. vulgaris; others again, with the
margins of the thorax h t e d , evince their affinity to tropical species. Geniates, Apogonia, &c. are
common to the Himalayas, the whole continent of India, and the Southern Isles.
11IMELrE
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EUCHLORA.

These genera appear permliar to the East: in a monograph, read M
o
r
e the Entomological Society,
Euchlora
appears
wherever Mimela rang-,
there are thirteen Mimelre described ; several from Nepal.
and is more abundant in species.
POPILLIA.
.

This genus appears nearly equally abundant in Asia and Africa, and is common to the Old and
Sew World. Fourteen p i e s have k e n collected in Nepal. The following genera of Melolonthidee,
also, vix. Anomala, Hoplia, Apogonia, and Adoretus, occur in the same temtories.
TRICHIIDB.
Acanthunts, Trichius, and Dicronoccphalus, inhabit the Himalayas.

Thc first of these for1n.i

appmches our European type, the latter ia the reprwntative in India of what Goliathus is in Africa,
and Incas in Southern America. Goliatidse is a conspicuous family, and may jnstly be mnked among
the most extraordinary fonns of the Insect world.
CETONIADB.
Although I described seventeen species from Nepal, Dr. Royle's collection appears to contain at least
six more, entirely new. Campsiurn xanthorhina, Hope, is represented in Africa by Cetonia scutellata,
Jab. C. cornuta, Jab. is found in Africa, as well as Asia. I am acquainted with more than 111
species from India, and from this surprising number still likely to be p t l y increased, it is evident thnt
the metropolis of Cetoniad~is situated in the tropical regions.

Of this superb and extensive family, comprising at present more than one thousand species, existing in
the cabinets of Europe, the most magnificent inhabit India ; the splendid Sternocera and giant Catoxantha
range the Equator and the Tropics. Ninety species belong to the continent of India, many to Nepal,
the isles of Java and Sumatra: among them are forms of temperate as well as of northern climes.

This family presents us with types of form belonging both to the tropical and temperate regions : the
former, however, are few in number, when compared with the latter. Several of the Nepalese Elateridre
membie our British species, some so closely as to induce one to imagine that difference of climate is the
cause of variety of the species. Elater murinus, Jab. of England, is well represented in Nepal by
Elater coenosus, Hope ; and various s p i e s , which in Europe frequent the oak, alder, and willow, hare
Nepalese species nearly resembling them, and we have stated that there is n correspondence of vegetation
between Europe and the Himalayas.
LA~IPYRIDIE.
Passing the Cebrionid~,few examples of which occur in India, we arrive at the Lampyddz ; and
justly may the East boast of its numerous and fine species, unsurpassed probably by those of South
America. The warm damp of the jungle is peculiarly adapted to the habits of this family. Lycus and
Omalysus, as well as Lampyris, abound in the Himalayan range.
MALACODERRIATA.
By some writers, the families composing this group are considered rare within the Tropics, and they
certainly are more abundant in Nepal than Central India; and yet they are not of rare occurrence.
Anisotelus, Hope, appears to be peculiar to the East. Several spccics of nlnlachius and nlel~risenjoy an
Asiatic and African clime.
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CLERIDB.
By the family Cleridae abounding in the Est, we arrive at the Ptinidse ; they, the latter probably,
exist in Nepal ; wne, however, I believe, have yet been discovered in India, the nearest locality where
they are found being the Mauritiua The Bostrichidse are, however, abundant, and it is not unlikely
that the Paussidae commence where the Ptinidre terminate.
CURCULIONIDB.
Without entering at large into the geographical range of the numerous genera of this family, I briefly
state, that Nepal contains many tropical forms, aa well as others, which are peculiar to temperate clima,
some of them extending from the Himalay- even to New Holland, particularly Sipalus.
PRIONIDB.
By the Cucujidae (common to India and Nepal) we arrive at the Longic~net3.Prionus loves the torrid
and tropical zones ; some of the Himalayan speciea indicate an alliance to European types.
LAMIADZ.
The largest, as well aa the most beautiful @es of this family, are found in Nepal. Lamia Rqlii,
Hope,is unrivalled in size; and L. Wallichii surpasses all others in beauty and colouring ; it is found
in Nepal, Japan, at Singapore, and the Isle of Java. Cerambyx, Callidium, Clytus, and Saperda, are
predominant groups, and are found in all countries and climates. Many Nepalese species exactly
q m m t our European types.
SAGRIDB.
Omitting Lepturidae, confined almost entirely to Northern Europe and America, we arrive at Sagrib.
Donacia occurs in Java, and we may expect to meet with it in Nepal, and other parts of India; if not,
it ia probable that Sagra takes the place which Donacia does in northern regions. Several specien of this
genus are found on the Nympheacae. I am doubtful if Eagra attaches itself to peculiar water-plants, or
frequents the same 8s the former genus. Megalopua is found in Nepal, in Africa, as well as South
America. Crioceris a h appeara to be a predominant group, while Adorium is confined more to Ada than
Africa.
GALLERUCIDB.
\

Galleruca and Auchenia abound in Nepal, Halticte are found throughout the world, and are intended

probably to k q check particular regetati*n. I n E u m p , the genera Brassica and Sinapis almoet annually suffer fkm their depredations; they appear to abound more in light and ~andymils ; and where
lime is qned i
d of animal manure, the crop are less attacked.
CHRYSOMELIDB.

Many of the Nepalese apecier reaemMe those of Siberia; others approximate closely to our European
forms, so much m, that in many instances they appear like one and the self-same Insect ; and if not the
same, they are certainly nimilar representatives of their respective countries, and probably fulfil the
same officee and functiona Podontia and Phyllocharb seem peculiar to Asia and New Holland
EUMOLPIDB.

The Eumolpidre of India are not surpassed in beauty or splendour by thoae of South America : they
seldom, however, equal the latter in size. Clythra and Cryptocephalus occur in the East, both of them
abounding more in temperate than tropical countries ; in Dr. Royle's collection there are found eeveral
undeecribed species from the Himalayas.
CASSIDIDE.
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CASSIDIDB.
About fifty species of Indian Cassida have come under my d m ; eome of the Nepal=
reeemble our English specimens, and may be parasitic on the thistle, as tbey are with us.

+

COCCINELLIDX.
Although I d&bed
twenty new specie8 from General Hardwicke's collection of Nepal Insectg I
%nd five others undeacribed in Dr. Royle's collection from the Himalaya CocciaeUa 7-punctata, Fab.,
appears common to Europe and Asia; at least the specimens agree m exactly in every respect, that after
a very accurate examination, no important difference can be found ; and believing them b be the same,
I atill cannot imagine that they have been imported into India by commerce. Endomychus may
eventually be expected to occur in Nepal.
HISPIDE.

Hiepa erinawa is abundant in Nepal ; and two unde-bed

species are in Dr. Royle's collection from

the same country.
TENEBRIONIDAC.
The transition from Hispidae to the present family by means of Sarrotrium is rendered easy. Hegeter
and Tagenia, common to India, appear to follow in successive order. Both Upis and Tenebris are
found in the Himalayas, and are abundant in the Tropics.
PIMELIARIB.
Pimelia has mt yet been deecribed as existing in India; laat year I received two apecies from the
vicinity of Poona. Sepidium, Blaps, Eurynotuq and Optrum, occur in the East; the first prefers
tbe Southern Tropic ; the two next appear at Bombay, Calcutta, and Nepal ; and the last is widely
di+
throughout the East. Passing Diaperidee and Cossyphus, both of them ~ ~ n m otonAsia

and Africa, we next meet with Cistela and Lagria : the latter apparently a predominant group. P p
ohroa, a h , has been diecovered in Java
HELOPIDB.
This family is the grand receptacle for the various forms of Hetenrmera. Among the Indian genera
we find Amarygmw, Cnodulon, and Platycrepis, with several true Helopidee, rivalling in qlendour
and magnitude those of the South American Continent.
MORDELLIDB.
Most of these Insects are parasites of the Hymenoptera, and abound in tropical climates. Their
afiice Is probably to keep in check, and prevent the too rapid increase of Vespidse and Bornbide:
tbey are -on
to the Old and New World.
CANTHARIDZ.

The geographical distribution of this f a dy is particularly interesting, as it contains thoee Insects
which are uaed in Medicine, and denomhated Blister Flies. Lytta gigas, Fab., is found abundantly
in India, and aleo in Senegal; and there is little doubt that several species of Mylabris will be found
aunmon to both continents. These veaicatory Insects of the Old World are replaced in the New by the
genus Tetraonyx.
STAPHILINIDiE.
By the families Notoxidue and Scydmtenidae, we arrive at the Peelaphide, and afterwards at the
Brachelytra, which terminate the Coleoptera. Anthilephila and Nobxus occur in Nepal, and Scydmaenus in Java; while various other genera of Staphilinide are widely +med
throughout the East.
ON
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ON T H E REMAINING ORDERS.
to
Having entered fully into the consideration of Eastern Coleoptera, it is not my intention at prese~~t
go into lengthened detaila of the remaining Orders. I t is sufficient to state, that in all of them there will
be found similar and corresponding characters as in the Coleoptera. With regard tn identity of specier,
I cannot help remarking, that of Lepidopttls, there appear to be a much greater number of species,
widelydisseminated throughout the world, than of any other Order. In .4sia and Europe we meet
with Papilio Machaon, Gonepteryx Rhamni; with some species of Colias and Pontia, with Vanessa
Atalanta, and Cyntl~iaCardui ; and to these might be added, several identical Sphingidae, particularly
Acherontia, A t r o w Mephila, Celerio, and Sphynx. Among the Noctuidae, Geometridae, Tortricidee,
and Tineida, many species will also be found inhabitants of both continents. In the Orthoptera, some
Gryllidre are common to countries remotely situated, which may partly be accounted for by themigratory
habits of these Insects ; and the same remarks may be applied to the Sphingidse. Among the Blattide,
several tropical species range widely ; some of them have become naturalized even in a northern climate ;
and it is no uncommon occurrence to find Indian, Brazilian, and New Holland, species in a high state
of perfection alive in the houses of London ; and among the Eastern Neumptera, there occur vurious
Libellulinae and Hemerobeidoe, closely resembling our English species.
Among the Hymenoptera, may k notiwd the universal ranger, Evania appendigaster, ever attendant
on Blatta; some Icheumonidae, Crabronidre, Apidae, and Vespidee, all of them presenting identical
species with those of our own country. In referring to the Diptera, I need only mention the wide
range 'of tlle Orange Fly, the same in England, India, and America; the Gnats and Mosquitoes,
common to the fbur quarters of the globe, alike the pest of the Indian and Laplander; and, lastly,
various species of Musoa, as widely dispersed as the half-domesticated sparrow of Great Britain.
Passing by the Aptera, and the various parwites of birds, quadrupeds, and of man himself, we shall
find also among the Hemiptera, several identical species of Pentatoma, Reduvius, Tetyra, beaides
Cimex leatularius, the scourge of all wuntries and climates. I t does appear, then, from the above
Analysis, that Asia and Europe have many Insects in common, and p b a b l y other parts of the world
will eventually be found to present not only similar genera and representatives, but also the same
identical species, subject to the modifications of climate, and other external circumstances.
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OF
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The character of Himalayan Entomology is twofold, Asiatic and European ; and the intermingling
of forms of temperate and tropical climes is one of its most distinguishing peculiarities. In its valleys
(probably influenced by the heat and moisture of the jungle) southern forms predominate over northern;
and it is not unlikely, that to the uninterrupted belts of jungle stretching along the mountain ranges,
we may partly trace several tropical phytyvorous genera far beyond their apparent natural limits. Some
carnivorous Insects are also found ranging far to the north in the Himalayas; an example of which is
Anthia Cguttata, a well-known native of the Tropics: the specimens, however, are mere d w d s ,
compared with those of Peninsular India, a fact which may be regarded as a proof, that Anthia has
here reached its extreme limits, and consequently will soon disappear (as is the case) and be represented
by another type, fulfilling the same functions, only under a difference of form. Tlie following genera
of Himalayan Insects, aelected from many others, will evince their tropical relationship. Among the
Cicindelide, Colliuris appears ; among the Carabida, we find Desera, Omphra, and Cyclosomus ;
among the Idamellicornes, Euchlora, Mimela, and Dicronocephalus; and to these may be added,
Anivotdus belonging to Telephoride, and Podontia and Phyllocharis to the Chrymmelidse: all of
thein
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them attached to warm countries, and m e , indeed, are seldom found but within the T o m d
Zone. I t is needles to d t e many genera fmm the Himalayas evincing an affinity to European
t y p ; * some few, however, are worth noticing, such as B m h u s and true Carabus, Geotrupes and
Pimelia: the two last have been declared by high authority never to be found in India Regarding
identity of Insects occurring in the Himalayas, as well as in E m p e , there are several species of the
following genera of Coleoptera, namely, Elater, Melolontha, Chry somela, Cassida, and Coccinrlla,
which I cannot help thinking are the same as thoee of England ; particularly as the vegetation of the
two countries greatly coiucide, for in vefy many cases, genera, and in some instances the self-same species
of plants have been reoognized. Among the carnivorous Insecta, I believe that Dermestes lardarius,
and vulphus, Corynetes violaceus, and rufipes, and eome of the 3taphilinidae, are essentially the same in
Europe and the Himalayas. Of Lepidoptera, I figure Papilio Machaon, because it is evidently the same
as what we meet with in England ; the same remark will apply to Vanessa Atalanta, and Cynthia
Cardui. The French entomologists are inclined to regard the Insects of widely separated countries as
distinct species; I wish to esteem them as varieties, and I cannot help thinking, that as identity of
Plants has been satisfactorily pmved by Dr. Royle, so also we may believe in the identity of I&S
in
regions widely removed from each other. At any rate, should these varieties eventually prove distilct
(which may be ascertained, I think, in the Lepidoptera order, when we become better acquainted with
the oval, larval, and chrysalidous stages), yet the differences will ever be so slight, that we cannot separate or distinguish them in the imago state with any degree of certainty. But whether they be accounted
species, or only varieties, we see the p n d object of their creation, in their fitness for performing certain
fiinctions which are assigned them ; one of thew is, to keep in check the luxuriance of vegetation and
to restrain it within due limits ; another may be, that these puny agents may fecundate the flowers, by
carrying the fertilizing pollen from tree to tree, and thus be the means, in one case, of promoting vegetation, as in another they are the agents of its destruction.

ENTOMOLOGlCAL CHARACTER

OF
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From the foregoing Analysis, I have no hesitation in asserting that the pervading character of Indian
Entomology is uniformity. I t is true that we meet with numerous genera, both of tropical and temperate
climes, associated together; the former more abundant, the lntterless frequent (as we might naturally
expect) than in the Himayalas. There is, however, a greater intermingling of forms than at first sight
would be readily imagined ; but when we take into our consideration, that many of the species resembling those of Europe may have been captured on the mountain ranges, at a considerable elevation, we
may partly account for it. This attempted explanation, however, is not always available or satisfactory ;
for in the heated valleys of the East, we find many European types and species, in numbers sufficient
to excite our astonishment. I t will appear, then, that many species taken in temperate and northern
climes, are not confined to them, and that the range they enjoy is very considerable, extending not only
over the Old World, but also to the New. As we advance from the Poles to the Equator, vegetation is
more luxuriant, in proportion as heat increases, and the quantity of work assigned to Insect races is
proportionately increased. I s it not natural to imagine that the functions performed by them in a colder
climate, would in a warmer one require increased exertion and capabilities? I t does not follow, because
we find new trpea of form in tropical countries, and new genera of*superior bulk and power, and more
abundant in individuals, that therefore they necessarily replace the old ones, and are to perform thc
duties
I may here add, that various Himalayan genera closely approximate Siberian forms, and that Iome of the species described by
Dr. Gebler from the Altaic chain of mountains, particularly some Chrpomelida, I believe to be indigenous in both regions.
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duties peculiar to both regions ; both may live and thrive together, and abound in the same countries,
and will eventually be found to do so. When the genera of temperate climes a
p within the Tropics,
I see no reason why they may not have the same functions assigned them there, as in colder latitudes ;
but when we find new types of' form, and a more powerlul organization, with the size of the Insects
greatly increased (as is the case in tropical regions), does it not almost naturally follow that they are
intended solely for thoae regions, and for the increeae of work they are there destined to pfm? To
return, however, to the subject of uniformity of entomological character throughout the Peninsula and
the East, I think it probable that it is in a great measure to be accounted for by the @nerd uniformity
of its temperature, vegetation, and mil ; there may, indeed, be other causeg which particularly influence
it, but these may be esteemed the most essential. When we look to the range which genera here enjoy,
it is very considerable : in part of the Himalayas, at the extreme southern points of India, in the Weat,
and even in its Eastern Ides, there is one pervading character, evincing every where the prevalence of
tropical genera. T o speak more specifically,in Nepal and the eouthernmost extremity of the M y m yand
in Ceylon, at Bombay, and at Madras, at Calcutta and Singapore, in Japan and Java, with the rest of
the Polynesian Isles, the majority of the same types abound ; and what is of more consequence, a great
majority of the same species also occur in most of the above-mentioned regions. Having noticed the intermingling of genera belonging to Europe and Asia, we may probably find a alight accordance elsewhere.
Now, if we turn our eyes to Africa, we shall there find a considerable similarity in the entomology of this
quarter of the globe with that of Asia ; and this resemblance between the two countries will be readily
seen by the short annexed list of some of the more particular genera, which are common to both of them.
Among the Carabidse occur Anthia, Orthogonius, Trigo~dactyla,and Siagona Among the Lamellicornea, Epirinus and Popillia, the conical Buprestidae and the extraordinary Paussidse, which last are
chiefly found only in thee regions ; and to these may be added, as well as many more, the genera Melyriq
Megalopus, Sagra, and Adorium ; Dorylus, among the Hymenoptera, and Di0p.i~among the Diptera.
Passing from genera to species, we shall find that precisely the same occur in both continents ; among
the most conspicuous, I ahdl mention but a few, namely, Copris Midas, Sabaeus, and Pithecius, Cetonia
cornuta, and Lytta gigas. Even supposing that no identical species occurred, which were common to
Asia and Africa, yet we could not help observing the very remarkable similarity in the representatives of
each ; one example of which is, Ateuchus sanctug which very closely resembles the celebrated Sacred
Beetle of the Egyptians, the object of their worship, by eome regarded as an emblem of fertility, but I
think more probably that of eternity. Before concluding my remarks on the similarity of Insects found .
in Asia and Africa, I cannot help expressing a wish that some individual may be induced to develope
the character of the entomology of these gigantic regions more thoroughly than has yet been attempted ;
or there is an ample field for research and speculation. W e shall feel much indebted to him, if he will
explain how the Copridae were transp&
from one country to another, and how they reached the island
of Ceylon ; how also Cetonia cornuta, which is taken on the banks of the Gambia, became an inhabitant
of India Lytta gigaa may have travelled by land, and perhaps the Copridae following the track and
droppings of the camel, may have pursued the same route. Let him describe the sands of the desert
and those in the vicinity of the Indus, give us a comparative Fauna of the Ganges and the Nile, record
the varieties of temperature, the character of vegetation, and the genera peculiar to the d i h t soils.
Let him do this, following the steps of the celebrated Forskal, and he indeed will advance the objects of
hence, deeerve the thanks of the present generation, and command the respect of posterity..
By pursuing the come recommended by Mr. Hope, r naturalist would be enabled, not only to dkphy the connection betmm
soil, temperature, and vegetation, a8 well an the d m d forms which the lattu supports, but also prove the advsntages of studying
the natural sciences in connection with each other, and be enabled to explain something of the law6 which influence the geographical
distribution of plants and animals.-J. P. R.
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DESCRIPTIONS OF INSECTS FIGURED I N PLATES 9 A N D lo.
BY J. 0. WESTWOOD, EsQ., FL-S.

ORDER DERMAPTERA LEACH.
FAMILY
FO~FICULIDB.
FOBFICULA
Macaoprcr, Westw.
Forficula micropygrt (errore sculptoris) in Tab. 9, fig. 19.
~iceo-nigra, punctata, abdomine eneo submicante, marginibus thoracis, tegminibusque rufescentibus, f o r c i ~( 8 )
longissirno valde curvato, et @aciJi; ( 9 ) rere
tenuiseimo.
Long. Corp. (forcipe excluso) 8 lin. 6 9 lin. 6.
Ad genus Forficulam (stricte sic dictum Servillm) aPFrtinet, statura fere Forficulat auricularire et paullo robustior,
caput nigrum punctatum, impressionibus d ~ a b u s anticis
inter oculos. Antennae 9 ( 8 mutilate) U-articulate
graciles rufescentcs, articulis basdibus obscurioribus.Protlrorar planus antice vix emarginatus, lateribus antice
rectis, postice rotundatis, niger punctatus, margine tenui
rufescenti ; foveolis duabus rotundatis, antice impressua.Tegmina piceo-refescentia, punctata, portio alarum detecta
concolor. Abdomen nigropicum punctatum seam s u b
micans; segment0 penultimo Iateraliter et angulari~er
producto ( 8 ) aut simplici ( 9 ) . Forceps ( 8 ) niger valde
elongatus, gracilis ad basin, valde extern6 curvatus, in
medio, dentibus duobus parvis internis instructus, spice
Eursum et exteriua producto, acuto ( 9 ) elongstus multo
gracilior, rufescens fere rectus et inermis.
ORDER LEPIDOPTERA LINN.
DIURNA. FAMILY
PAPILIONIDIE.
PAPILIOMACHAON,
Linn.,Tab. 10, fig. 4.
This handsome butterfly, like
A n t i O ~ a ,and
Aralanta, Cynthia
rind some others, r&ords an
instance of wide geographical range,* rather than of representative structure, since the individual figured cannot be
regarded as sPecifically distinct from the European
rnens, which differ amongst themselves in various slight
particulars, as the size of the dark bars, and spot% k c It may, however, be noticed, that the specimen figured
has the
ova1 black spot near the
the
anterior wings almost entirely isolated, the large basal
black portion of the same wings is very strongly covered
with yellow powder, whilst the black lunules of the Posts
riOr wings are not nearly so much powdered with blue
bloom, as in the ordinary English specimens.

FAX.N Y X P ~ A L I D ~ .
PAPHIAPABAKXKTA,
Horsfield. Lepidopt. Javanica.
No. 2, plate 6, fig. 4. Sine descript. Tab. 10, fig. 3.
Paph. alis anticis ad apicem acutis, posticis subcaudatis;
anticis supra ad basin catruleis, fascia obliqua lata fulva in
me&, apiceque nigro; maculisque duabus p a r ~ i salbis
discoidali, alters apicali) omatis ; posticis ,-=ruleis.
The preceding characters, drawn from the upper surface
of the wings of this remnrknble butterfly, will suffice for its
determination until the publication of Dr. Horsfield's description. The under surfnce of the wings nre, however,
much more remarkable, baring a most striking rebemblance
to a pale dried leaf; the deception being much increased by
the form of the wings, when brought in contact by the
I
~ whilst
~ sitting
~ upon
~ a flower
~ in, the sun-shine, the
short caudal appendages giving rise to the idea of the
of the leaf, thus completing
delusion.
DIVISION?

-?

FAX.ZYCXNIDIE?

Genus CAMpyL0TE8,
Genus anomalum, Heleonm et Anthonoy- SW. Gjmnnnto cereque G d r , afine, aloe oblongt~, subovales, integrre, nervis apicalibus vulde curvatis, anticre celluln discoidali clalrsa nervos duos postice ernittens, quorum exterior
trifurcatis, postira? etiam cellula discoidali clausi, nervo
recurrente intermedio bifurcato. Corpus parrun) nbdomine
gracili, pone alas haud protenso. Caput parvuni. Ocelli 2.
Antennee graciles biramosat. Palpi brevissimi supra hnud
discernendi, maxillat elongate spirnler.
HISTBIONICUS, Westw. I@nens, nlis nd costam
CAMPYLOTES
ruf-,
interne flavo-lineatis, maculisque apicalibus albis.
Tab. 10, fig. 1. Long. Corp. lin. 11. Expans. ulnr. unc. 3.
~
~ in ~ b ~ i~~ ~~~ l ~;~i ind~ ~~ .~ i~ ~ ~ ~ ~ki
yanis, ~
~
~
l
~
.
Corpus nigroeneum, palagris maculisque abdominalibus
antim
coatn, fnsciisque
lateralibus flavis.
duabus discoidalibus rufis, faeciiisque tribus internis per
totam longi~udinem alarum currentibus flavis; nlaculis 8
vel 9 (spatiurn inter nervos npicales occupnntibus) albis.
Ale posticre similiter coloratre, at maculre terl~iinalcsflavo
ornantur.
This remarkable Insect appears to be the extreme type of
a very numerous Indian group of Lepidoptern, to which
belong the species named Capys pectinicornie, Thnllo, and

Messre. Godart and Latreille, in the Encyclop6tlie M6thodique (vol. IX., Art. Yapillon) state, that Pap. Jlaclreon is fourlll
i n Syria and Egypt.

~ ~

l

~i -

b

~

~
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Alre postim ad basin sulphurere, ad apicem fuscae nervis
nigris ;pedes nigri.

Rhodope. I t is impossible to decide upon their real afIini
ties, until we obtain a knowledge of the metamorphoses of
some of the species.

ORDER DIPTERA. Section PUPIPABA.
FAN.HIPPOBOSC~Z.
HIPPOBOSCA
MACULATA.
Thorace fusco, flavo variegato, scutello nigricanti, maculis
tribus flavis, medil majori, femoribus tibiisque posticis ad
apicem fuscis.
Hippobosca equina ; ".ex Indil orientali paullo major,
thoraceque magis albo variegato, at vix distiucta." Fab.
Syst. Antl. p. 338.
Hippobosca maculata, Leach," On the genera and species
of EproboscideousInsects." Wernerian Trans. vol.ii. p. 549.
Long. corp. lin. 4. Expans. alar. lin. Sf. Tab. 10, fig. 10.
Caput flavum, oculis fulvis, linel longitudinali inter oculos
fusd. Proboscis nigra Thorax fuacus, maculii mapH ad
angulos anticon flavescenti in medio fuscl ; fascia parva
centrdi lunulisque duabus in medio conjunctis posticis
flavescentibus, scutello nigricante maculi tribur flaris media
majori. Abdomen fuscum, punctatum, marginibus rufescentibus. Pedes fulvescentes tarsis omnibus femoribus
tibiisque posticis ad apicem fuscis.

ORDER ORTHOPTERA. FAM.MANTIDB.
MANTISRoylii. Hope, MSS. Tab. 10, fig. 5.
ORDER HYMENOPTERA. Section PUPIVOBA.
FAY.CHALCIDIDZ.
DIEHINUS
HIMALAYANUS,
Westw.
Niger, pedibus 4 nnterioribus, tarsisque posticis rufescentibus.
Capite obtuse bicornuto.
Habitat in Himalaya. Tab. 10, fig. 8.
Long. corp. tin. 2. Exp. alar. lin. 3.
Caput nigrunl punctatum, antick obtusk bicornutum
antennarum articulo primo nigro (articulis reliquis dcteritis). Thorax fortiter punctatus; metathorace 4 lineato et
ad latera, anylariter producto. Abdomen breve depressum
thoracis latitudine. Pedes 4 aateriores rufescentes, 5? postici nigi, tarsis solummodo rufescentibus.
Obs. In hac specie partes oris valde elongate, labro
oblongo-ovali ciliato, mandibulis inter se similibus, gacilibus, sub apice dente interno unico armatis.
ORDER- HE'I'EROPTBRA.

Section LONGILABBJM.

FAM.SCUTELLEBIDB.
Hope, MSS.
S c u r s l ~ s a aPULCHELLA,
Creruleo-nigra vet-aeneo, nitida prothoracis disco antic&,
et margine postico reneo vel cupreo tincto, scutello aureo
viridique intenti, fascia transversa basali, alteraque centrali
obliqua, (in medio interrupta) et maculis tribus rotundatis
(postice et in triangulum positis) caeruleo-nigris.
Statura fere Scutellerre maurre at paullo minor, scutelloque
abdomen omnino obtegenti. Scutellem Stockeri affinis at
robudor. Antennre articulis duobus basalibus brevibus
equalibus. 3tio. ?do. fere duplo longiori, ultimo omnium
longissimo.
Long. corp. lin. 5. lat. lin. 3. Tab. 10, fig. 6.

I

FAX.NYCTEBIBIDZ.

N~~~~~~~ R

~

~

~

~

~

.

Obscure nigra pedibus fuscescentibus elongatis, vu
compressis, coxis anticis brevibus, abdomine ovalo, conico,
depresso, 6-articulate, apice subtroncato, stylis duobus
incurvis subtus armato, capite compresso.
Long. corp. lin. 1j.
Habitat in Indil Orientali. Tab. 10, fig. 9.
.
Nyct. Roylii. Westw. in Trans. Zool. Soc. I. p. 290-5.
ORDER COLEOPTERA.

CETONIAROYLII,Hope.
Long.lio. 19. lat. lin. 6. Tab. 9, fig. 1.
Nio-viridis thomce flavo marginato elytrisque quatuor
maculis flavis notatis. Clypeus quadratus. Antennre nigm.
Caput quadratum punctatum. Thorax cupreis marginibus
FAX.PENT AT OX ID^.
externis elevatis, lineaque flava utrinque externa, disco
M ~ s ~ s w r w c n uTsR A N S V E ~ ~Westw.
ALI~,
fortisaime punctato. Scutellum magnum postice deciturn.
Fusco-niger, capite acntk bicornuto, angulisque anticis
Elytra nigro-virescentia maculis quatuor flavis notata, binre
thoracis acutk antice productis, prothorace et scutello
fere rotundatre ad basin positre, binre alitAreniformes ante
transverse striatis, parte coriacea hemelyuorum nigrk,
apicem locatce. Corpus infra nigro-ieneub %entis
abdotenuissime punctata, membranti apicali albida, a n t e m e et
minis utrinque auwntiis capillis obsitis pedibusque concopedes nigri.
loribus.
Long. corp. lin. 74. lat. lin. 34. Tab.10, fig. 7.
In Mus. Dom. Royle; in montibus Himalayre captus
ORDER HOMOPTERA. Section SALTATOBIA.
ceria.
G E O T ~ U POBIENTALIS.
E~
FAX.A c ~ n m z .
Long. lin. 10. lat. lin. 64. Tab. 9, fig. 2.
CICADASULPHVB~A,
HOPE,MSS.
Violaceus tborace sparaim punctulato, e l ~ t r i sstriatoNigra, capite thoraceque sulphureo maculatis, alarum
anticarum sulphurea, fascia punctatis, pedibus supra nigris, infra violaceis nitidis.
dimidio basali sulphureo,
Antennre picere capitulo fuscanti, thorax violaceus longiobliqua nigricanti divisa, apicibusque fuscescentibus.
tudinali serie punctorum in medio posita,variis aliis sparsim
Long. corp. uuc. 14. Expans. alar. uric. 3f. C.pulchella
dispositis. Elytra striato-punctata striis quasi vermibus
in Tab. 10, fig. 2.
erosis. Corpus infra violaceum nitidum, femoribus posticis
Affinis Cicadre maculak. Caput nigrum orbitu interno
oculorum sulphureo ; thorax niger maculis 8 sulphureis uni-spinosis, tibiis pilosis, tarsis chelisque piceis.
This singular species approaches very closely to some of
abdomen nigrum segmentorum marginibus pallidis. Alae
our
British species, and is probably from a high elevation
anticae costl sulphurel, macullque ovali maximh (plus quam
of
the
Himalayan mountains.
din~idiumbasale alarum occupante) sulj1I1.11.1..
. ~ s c iobliqua
l
In Mus. Dom. Royle.
tenui nigrh intern6 dentati divis8; apice fusco nervis nigris
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MEMOIR ON THE MAMMALOGY OF THE HIMALAYAS.
BY WM. OGILBY, ESQ.,M.A.,
Fellow of the Royal Astronomical, Geological. Linncean, and Statistical Societiee ;
Secretary of t k Zoological Society.

INthe early part of the year 1833, Professor Royle put into my hands a11 extensive Collection of
Zoological Specimens, made during his excursions through the Western parts of the Himalayan
Mountains, of which the rich Botanical results are now in course of publication, with a request that I
would furnish him with a Catalogue Raism~deof the different species of which it contained the spoils,
to be added as an Appendix to his work. Whilst occupied in this easy and unostentatious task, various
observations presented themselves, which induced me to propose to my friend a slight alteration of his
original plan, so as to embrace a general outline of the Mammalogy of the Mountain Regions of'
Northern India, for the purpose of exhibiting, at one view, the intimate relations which I won
perceived to subsist between the animal productions of this elevated and extensive mountain chain and
those of Northern Europe, Asia, and Amerira. I t soon became obvious, in fact, that the Zoology,
like the Botany of the Hills, differed essentially from that of the sultry plains of India, which skirt
their southern base ; that, though occasionally mixed with tropical forms, it was, upon the whole, of a
character closely resembling that of the more temperate and northern latitudes ; and that the insulated
position of these remarkable mountains, exhibiting, as they do, the rare and interesting phenomenon of
a temperate and even a boreal climate on the very confines of the tropic, where the summer heat is
necessarily greater than even under the equator itself, gave an importance to the inquiry, as connected
with the geographical distribution of Animal Life, which promised the most important results. The
nature of the problem, indeed, and the very different conditions of Animal Life, as compared with that
of Vegetables, forbade me to anticipate the discovery of laws of distribution in the Animal Kingdom,
so definite and circumscribed as those which Baron Humboldt has established with regard to Plants ;
the principle of animality, if I may be allowed the expression, possesses an innate power of adaptation
which renders Animals in some measure independent of climate, particularly as compared with Vegetables,
and which increases in proportion as we ascend in the scale of life; but I felt that if any such laws of
distribution prevailed in Zoology, they might naturally be expected to be exhibited most
clearly and unequivocally on a theatre like this, and therefore that the opportunity should not be
neglected of investigating the circumstances of a problem which appeared to promise so niuch scientific
interest.
From the observation just made, via. that the power which all animals possess, in a greater or less
degree, of adapting themselves to different varieties of climate, and of withstanding, uninjured, the
effects of temperatures foreign to their natural habits, increases in proportion as we ascend from tile
lower to the higher tribes, it will be ,seen that the Mammalia-the class which I had undertaken to
review-form one of the most unfavourable groups for the discussion of this important question.
Indeed, were it not from their limited powers of locomotion, they would be the very worst of all,
becaw their high position in the scale of life, and the superior intelligence and resources with which
it
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it endows them, necessarily protect them against changes and casualties, which would prove fatal to
more simply organized beings; but, deprived of the powers of flight, ordinary Mammals have not the
means of traversing the wide deserts and oceans, which separate the habitable portions of the earth : the
nature of their locomotive powers consequently confines them to particular regions; and, in spite of the
more favourable circumstances of their physical organizatio~~,
their more varied resources and superior
intelligence, they afford better materials for studying the problem of geographical distribution, than
the kindred class of Birds, whose faculty of rapid flight enables them to set oceans and deserts equally
at defiance, in passing to the most distant quarters of the globe, and, as it were, to choose their own
temperature and climate in the boundless fields of air. Hence it is that the circumstances of the important problem of geographical distribution are less favourably resented in Ornithology than in Mamrnalogy ; but, with this exception, the observation above made holds good throughout all other classes of
animals, and the simplest tribes will always be found to present the most certain results. Insulated
families also occasionally occur, which possess peculiar advantages for the prosecution of this inquiry ;
as, for instance, in the case of fresh-water Fishes, than which I am acquainted with no other group of
animals so well calculated to illustrate the laws of geographical distribution, or so likely to repay a
careful stltdy under this point of view ; and I am only surprised that no competent Ichthyologist has
hitherto wcupied himself with so promising an inquiry.
The only other principle which can well be regarded as influencing the geographical distribution of
Animals, vix. the dispersion of Plants, upon which all Animals live, either mediately or immediately,
is obviously subordinate to that of climate, with which i t has been shown to be most intimately
connected. On a limited scale the distribution of particular species may be seriously atiected by the
influence which civilization and cultivation produce upon the face of particular countries ; wild animals
liecessarily disappear with the woods and forests which afforded them food and shzlter ; the Wolf, the
Bear, and the Beaver, have thus disappeared from our own country ;the Capercalzie, exterminated about
a century ago, is once more spreading rapidly over the pine forests of Scotland; but these are partial
cases, which do not bear upon the general problem of geographical distribution ; and it is obvious, that
upon the great theatre of nature, climate and temperature are the only laws which regulate it, limited,
indeed, by the physical structure of the animals, as has been already observed, and by their powers of
transporting themselves to distant regions. Hence it is that terrestrial and fresh-water tribes are more
favourable for this study than marine or pelagic ; though even among the latter, the comparative
simplicity of their structure, and their consequent susceptibility of changes in temperature, render the
habitats of different genera and species more definite and confined than might otherwise be expected.
Of thz former, again, land and fresh-water Mollusks being among the most simply organized, are consequently most limited in point of range; the species of Insects are almost equally confined, unless in
the case of certain tribes, which are susceptible of being transported to distant countries in wood and
other estraneous substances; next follow Reptiles and fresh-water Fishes; and, last of all, Birds and
Mammals ; the former, as already observed, having an almost unlimited range of habitat, from the facilities which they derive from their powers of flight, of passing to the most distant quarters of the globeThe common Sparrow, the Snipe, and the Woodcock, for instance, are found in the Himalayas and in
Japan, as well as in the North of Europe ; nature has endowed these birds wit11 means of traversing the
arid climes and extensive deserts which intervene between these localities, which she has denied to
Quadrupeds ; and hence we must not expect to find the Badger and the Fox so widely distributed as
the Owl and the wild Goose. But if the same species of Mammals are confined to particular regions,
the great question still remains, whether similar regions, wherever situated, or however separated from
one another by intervening seas and deserts, produce kindred or analogous species of Mammals ? and it
is
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is the general solution of this question in the affirmative, as far at least as the great continents of the
globe are concerned, which renders the Mammalogy of the Himalayas so interesting in this point of
view. W e have here an insulated territory on the confines of the tropic, with a climate varying from the
most intense heats of the Equator to the greatest rigours of the Pole ; and we shall find, in discussing its
animal inhabitants, that it presents, as it were, an epitome of the Mammalogy of the world ; an intermixture, or rather a succession of species and genera similar to that which we meet in travelling from
India to Kamtschatka, or from Brazil to Labrador.
Having thus fully explained the objects, it now only remains for me to acknowledge the sources from
whence I have derived thematerials of the following Memoir. T h e principal d these has been, of course,
the Collection of Professor Royle himself, and the few notes, rendered particularly valuable, however, by
containing the native names and localities, made by that gentleman during his tours. Besides which, the
extensive Collections of the British Museum, of the hluseums of the Zoological Society, the East-India
Company, and various private collections of less note, which are occasionally made by Officers, and sent
to their friends in this country, many of which I have had the good fortune to examine, have furnished me
with valuable materials; whilst the different Notices and Memoirs on Indian Zoology, dispersed through
the pages of the Asiatic Researches, the Journal of the Asiatic Society of Bengal, the Zoological Proceedings, and other similar publications, have been consulted with the greatest advantage. By carefully
quoting my authorities, I have invariably taken care to distinguish what I have seen or know myself,
from what is merely given on the faith of others. Yet with all these resources at my command, I have
found my materials much too limited to give any thing beyond a mere outline of the Mammalogy of the
Himalayas; but if this Memoir should prove to be the means of inducing future travellers, or residents,
in those interesting regions, to fill up the sketch thus imperfectly traced, or assist them to distinguish
what is already well known, from what still continue to be desiderata, in these inquiries, it will not have
been without its use. The present time, indeed, is peculiarly favourable for such pursuits. India now
contains many able and zealous naturalists; and what is not less fortunate, has a Nobleman for its
Supreme Governor who both understands and can appreciate the value of their pursuits. Drs. Cantor,
M6Clelland, and Falconer, are skilful and practised observers ; and Mr. Hodgson appears only to want
access to European libraries and museums, an advantage unfortunately beyond the reach of the Indian
Naturalist, to illustrate the Mammalogy of Nepal in the most ample and satisfactory manner.
Before leaving this part of the subject, I shall take the opportunity of offering a few remarks, which
may be useful to that numerous class of intelligent and educated gentlemen, who are dispersed over every
part of India ; and who, from their taste for field sports and the facilities afforded by their situations,
have the means of making the most valuable observations in various departments of Natural History ;
but which are too often neglected, not from any deficiency of zeal or inclination on the part of the
observers, but from a want of practical experience in observing, from the difficulty of naming and
describing the animals which fall under their notice, and from not knowing exactly what points to
attend to. An accurate knowledge of specific differences, however, is by na means indispensable for
this purpose; generally speaking, it is sufficient to indicate the affinity of the animal to the most
approximate European species, and to ascertain its native name, in arder to enable the more practised
Zoologist to recognize it with sufficient accuracy, especially if the forms of the feet, teeth, ears, &c. be
carefully noted : but the main points to be attended to, and those, unfortunately, which the generality
of observers most neglect, are the habits and economy of the animals which fall under their notice;
their manners, whether aquatic, arborial or terrestrial ; whether they inhabit burrows, or reside among
thick jungle, or on the naked open plain ; whether they live in society or solitary ; the number of
youllg which they produce at a birth ; their period of gestation ; the duration of life ; their instincts,
and

hlAMMALOOY OF THE HIMALAYAS.

and the stratagems which they employ to capture their prey or to escape from their enemies; the nature of
their food ; whether they hibernate or migrate from place to place, according to the season ; whether
they are turned to any account by the natives, or are capable of yielding any products applicable to the
purposes of commerce or domestic economy. These, and other similar inquiries, of the utmost importance to the philosophical Zoologist, are within the ordinary range of daily observation to most gentlemen in India, with respect to many rare and interesting animals ; whilst they are, generally speaking,
attended with so little trouble, and at the same time productive of so much mental recreation and instruction, that it is only surprising how much they have been heretofore neglected. One principal cause of
the apathy which our countrymen in India have shown, if not in making, at least in recording, their
observations on various branchcs of Natural History, may, indeed, have arisen from the want of some
common central institution, where they could be properly arranged and published ; but the establishment of the Zoological Society of London, and the unrivalled resources which it possesses, offer
facilities for this purpose, which it is hoped will hereafter be made extensively available by Englishmen
in all parts of the world. I t is scarcely necessary to add, that any interesting details relative to the
habits and manners of foreign animals, observed in their native climates, will be gladly received from
any quarter, and published in the Proceedings of the Society ; especially if accompanied by the skins
of the aninials (the skulls, legs, and tail, being carefully preserved), for the purpose of identification.
The Journal of the Asiatic Society contains numerous articles on Natural History, but its contributions
in this department are fewer than could be wished : whilst the Bengal Sporting Magazine, hitherto in
a great measure confined to mere journals of shooting excursions, might likewise be made a ready and
appropriate medium for the publication of such observations; and the contributions of its various
correspondents prove them abundantly qualified for this higher and more important object.
These introductory observations being premised, I shall now proceed to enumerate such I\.fammals bs
I know to inhabit the great Himalayan Chain ; and without following any formal arrangement, shall
throw them into such natural groups or families, as appear best suited to illustrate their geographical
distribution with respect to climate and temperature, the principal object of the present Memoir.

QUADRUMANA.
Throughout Bengal and the northern provinces of British India, there appear to be only two species
of Sirnia, the Hoonuman (Sernmpitkcw Entellus), and the Bhunder (Papio Rhesus) ; both of which
ascend the hills to a very considerable elevation during the summer heats, and return again to the
plains at the commencement of the cold season. This migration is a very interesting fact in the history
of these S i m k ; it is the only instance of a similar phenomenon, which has been recorded of this family
of Mammals, and may become of great value in its application to geological reasoning on the climate
and temperature of Europe during the tertiary epochs, in the deposits of which periods the bones of
Apes and Monkeys have lately been found, associated with the remains of Pachydermata, and other
inhabitants of more tropical latitudes. The Hoonuman, called Lungoor by the Hill tribes, ie not
unfrequently found at an elevation of from 9,000 to 11,000 feet, as among the Pine forests in the
neighbourhood of Choor, and sometimes even at the verge of the snow-line. Nay, it even appears to
have succeeded in crossing the mountains ; Turner" mentions having seen a large troop of these monkeys
in Bootan, where they are held in the same veneration as in Hindustan ; and that it has found its way,
and is capable of subsisting in a state of nature, at a considerable elevation, and a comparatively low
temperature, is sufficiently evinced by these facts, as well as by the testimony of Fraser,? Traill,:
and
Journey to Thibet, p. 147.
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and other intelligent travellers. Dr. Royle found it common enough in the neighburhood of Hurdwar
in April, and on Tuen and Manma at 9,000 feet of elevation in the latter end of May and in June.
The Bhunder, Bender, or Bandar, the Common Monkey of Bengal and Upper India (Papio Rhesus),
though said by Mr. Hodgson to exist in the central regions of Nepal, only in the vicinity of the
temples, and in a semidomestic state, whence he conjectures it to have been introduced from religious
motives, is also reported to abound in Kumaon; and it is highly probable, that the nearly
allied species (Papio Asearnensis) lately discovered by Mr. M6Clelland in Assam, ascends the more
eastern hills, as its congener does the central and western ranges. Of this, however, we have no positive
knowledge, though the close affinity of the animals gives a strong degrce of probability to the fact ;
but the various species of Monkeys which Mr. Fraser thinks may be found along the upper courses of
the Jumna and Ganges, rest on more questionable authority ; and it is not unlikely that this intelligent
traveller, as indeed he has himself conjectured, was deceived by distance, variety of size, and other
circumstances, which give a very different appearance to individuals of the same species. hlr. Hodgson*
gives the Bonnet Monkey (Cercopithecue radialus) as a native of Nepal ; but this species is confined,
as far as at present known, to the Peninsula and western coast of India, and seems to have k e n
confounded by Mr. H. with the Papio Rhesus, or Bhunder of Hindustan. The same gentleman, in a
letter to the Zoological Society, written some years ago, mentions that his shooters were once alarnied
in the Kachar, or Alpine regions of Nepal, by the appearance of a wild man, which walked erect,
was covered with long dark hair, and had no tail. The improbability of finding a real Ape in such a
situation led him to question the truth of the report; but it is well known that the woods of the lower
ranges to the east of Nepal contain at least one species of Gibbon, Hylobates Sqritus, called Hooloo
or Hooloc by the Assamese ; and it is not i~nprobablethat individuals may occasionally wander to the
higher and more remote forests of the Central Hills.
CHEIROPTERA.
When it is recollected that of the sixteen species of Rats, now known to inhabit the British islands,
no fewer than ten have been discovered within the last few years, it will not appear surprising that we
should be so imperfectly acquainted with this department of Himalayan Mammalogy. Mr. Hodgson,
indeed, is the only author who has furnished us with any details on the subject : his " Synopsis of the
Vespertilionidr~of Nepal," published in the Journal of the Asiatic Society of Bengal, vol. ir. p. 699,
contains an enumeration of seven species of Cfiroptera : but, as he himself very candidly observes, his
specific identifications must be received with considerable caution, from his want of access to extensive
libraries and museums, far the purpose of comparison. Of the two species of Pteropus, for instance,
which he has there briefly described under the names of P. leucocephalwr and P. pyrivorus, the
former tloes not appear to differ from the P. medius or Edwardsii of the Plains ; and the probaljility
of its identity with that species is increased by the fact, which Mr. Hodgson mentions, of its only
visiting the temperate regions of Nepal during the autumn, returning of course to the Inore sultry
plains of India on the approach of the cold season. The Pteropus rubicollis of Mr. M'Clellnnd's
" list of objects of Natural History collected in Assam," is likewise identical with the .'1 Edward&i. The only other species of tailless Pteropus known to inhabit the continent of India,
Pteropus Dussumieri, is very different in its characters from Pteropus medius; and as Dr. Royle
brought undoubted specimens of this latter species from the lower hills a little farther west, it is but
reasonable to suppose that it is equally common in Nepal, and consequently identical with Mr.
Noclg
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Hodgson's animal. The Pteropw pyrivoruu, to judge from the short description given by Mr.
Hodgson, appears to be less questionably a new species : it belongs to the second section of the genus,
having a short tail, partly free, and partly enveloped in the membrane, and derives its specific name
from the depredations which it commits among the ripe pears in the central regions of Nepal. The
migratory habits ascribed to these Ptmopi are common to the Pteropzss pliocephcrlus of New South
Wales, and many other species of the same genus ; for these large frugivorous Cheiroptera are essentially tropical in their habitats, and only visit more temperate climates during the summer and autumn
heats, when the ripe fruita tempt them to wander from their native regions. They are consequently
but occasional visitors to the higher elevations and latitudes of the globe ; and the Pteropw daeymallue
and Pfmopue yeelaphon, which have been hitherto observed only in Japan, comparatively a high
latitude for these animals, do not probably form an exception to the general law.
Of the Insectiooroue Cheiroptera, a family far more abundantly and extensively dispersed over the
surface of the globe, Mr. Hodgson indicates only five species as natives of Nepal. Three of these are
described as VeqwtiZionee, by the specific names of f m s a , fuliginosa, and W t a , and two as
Rhinolophi, by the names of amiger and trngatus respectively ; but without a more careful esamination and comparison with other species than Mr. Hodgson had it in his power to make, it is impossible to say how far these Bats may be distinct from, or identical with, species already described. One
thing at least is certain, that the temperate and more elevated regions of the Himalayas must contain
many species of Iszeectivorous Cheiroptera, still unknown or undistinguished, besides those enumerated
by Mr. Hodgeon; it has been already observed, that this section of the family is very widely and
generally distributed in temperate climates; and the rich harvest which has attended the researches of
British naturalists, within the last few years, in their own county, ought to stimulate our Indian
Brethren to a pursuit which cannot fail to be rewarded by still more extensive discoveries. I t would be
extremely interesting, for example, to procure a complete series of Himalayan Bats, with the seasons,
temperatures, and elevations at which they were captured carefully noted down, so as to colllpare
them with analogous species of higher latitudes, and thus ascertain what law of succession the different
forms may follow, or within what limits they may be confined in respect to temperature, in their
geographical distribution over the surface of the earth. Speaking of these Ineectiaorous Bats, Mr.
Hodgson observes, that they are neither migratory nor subject to hibernation ;" two propertie which
in more northern climates would be considered incompatible with one another, and which even in the
central regions of the Himalayas require a very careful revision before they can be admitted as established
facts I am not aware that these animals ever migrate in any climate; hibernation is the resource
which nature has provided to preserve them during the season wheu their natural food disappears ; and
it is the general opinion, that even within the tropics, the Insect-feeding Bats go to sleep at certain
seasons, as they do throughout the winter in more northern latitudes: should the fact be otherwise,
it would prove a highly interesting addition to our knowledge of their habits ; but it is possible that
BIT.Hodgson may have been led into error, by the casual appearance of a few individuals during an
occasional fine evening, as sometimes occurs in Britain even in the depth of winter. The subject is well
worth the attention of Indian Zoologists.
INSECTIVORA.
Ascending gradually from the fiugivorow Cheiroptera of the Plains of India, which visit the hills
only during the summer heats, through the insectivorous genera of the same family, which remain
throughout the whole year, me next come to the Insectivora, properly so called; a family which
belongs almost exclusively tco the temperate regions of the earth ; and of which it is therefore extremely
i
inter-
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interesting to find the common forms of Europe and Northern Asia occurring in the analogous climates
of the Himalayas. No fewer than three distinct species of Hedgehogs, for instance, have been described
from the Weatern Hills :
Erinoceus spatangus, a small dark-coloured species, not more than twice the size of a large mouse ;
E ~ i n a c e u sGrayii, of a grizzled black and yellow, from the spines being annulated with these
two colours, rather smaller than the common European species ; and
f i n a c e u s coUatie, by some supposed to be identical with E. Grayii, but easily distinguished by a
white collar half surrounding the neck. All these species, however, require a careful revision ; they
are founded on single specimens, those of the two former deposited in the Zoological Society's Collection, that of the last in the British Museum, and of which a figure is published in the Indian Zoology
of Messrs. Hardwick and Gray. I t is possible that more extensive and accurate observation may prove
the whole three to be identical : at all events, it is certain that one, either of these, or a different species
(Erimcma i n d h of Royle's Illustrations, &c. p. 6), inhabits the neighbourhood of Delhi, where i t
would be interesting to observe the phenomena attending its hibernation, such as the temperature of its
body, the nature of its respiration, &c. during the period of repose. Mr. Hodgson, in the letter to the
Zoological Society, already referred to, denies that there are any Hedgehogs in Nepal, but mentions
a small dull slaty-blue variety of the common Indian Shrew or Musk Rat (Sorea id&),as comulcm
in the lower and central regions, to which he speaks of i t as being confined. Other species no doubt
exist in the more temperate parts of the mountains, though their small size and shy habits screen them
from observation. T h e same gentleman mentions the Mole (Tdpa), as abounding in the KSchar, or
northern region of Nepal, and Traill* says it is common in Kemaon; But no one appears to have
described, or even examined it, and we are ignorant of every thing relating to it, except the name. I t
will probably prove to be a distinct species from its European congener, if it exist at all; but the question
is involved in great doubt, and is well worthy of a careful examination.
CARNIVORA P L A N T I G R A D A .
Of this family, the majority of which likewise belong to the temperate regions of the earth, various
forms and species occur among the Himalayas. First, of the genus Ursus, we have the Bhaloo, or
Common Bear of India ( U r w labiatus), and, according to Mr. Hodgson,? the Malay Bear (Urm..~
Xalayanus), inhabiting the Tur6i, or sultry regions, at the base of the mountains, to which localities
he appears to intimate that they are confined. But the habitat here assigned to the Malay Bear is
extremely doubtful. I t rests solely on the authority of Mr. Hodgson, who, from the want of proper
means of comparison, is often mistaken in the identification of species; moreover, we have never
received this animal from any part of Continental India, but only from the great islands of the Indian
Archipelago ; and it is therefore not improbable that it may have been in this instance confounded with
the Urmb Thibetanus, which, from the general similarity of the two species, may have readily happened. Mr. Hodgson, indeed, expressly mentions this latter species as an inhabitant of the Central
and Northern regions of Nepal; and Dr. Royle informs me, that it is confined among the more
western hills, to the Doon and warm valleys, where it is called Reech by the natives. Lieut. T. Smith,
of the 15th regiment N. I., however, an officer well acquainted with the Mammals of the Himalayas,
and a keen sportsman, assures me that the Common Sloth Bear (Ursus ZaMatus) does not ascend above
the lower spurs of the great Mountain Chain of Northern India ; that it is there replaced by the Reech
or Reeky which occupies the whole of the more elevated hills, as far up as the mow line, where it is
succeeded in its turn by the Bat$ or Yellow k (Ureus isabelJinue), a species hitherto very imperfect ly
Asiatic Researches, vol. xvi 153.
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fectly described, though mentioned by every tourist an extremely abundant in the higher regions of the
Himalayas. Capt. Skinner* met with it in the neighbowhood of Bha'iro Ghati ; Traill t found i t in
Kemaon, though he says it is peculiar to Bhot ; and it is probably the Brown Bear mentioned by Mr.
Fraser :f so that upon the whole it appears, that whilst the Common Sloth Bear (Uruslabiattle) is
on all hmds admitted to be confined to the sultry plains of India, the Reech ( U r w thibetavaua)
succeeds it, as the legitimate representative of the European Bear (I7rsus Amtw), and of its American
analogue ( U r m americanus), in the middle or temperate regions of the hills, to be itself replaced
among the frozen peaks of the higher mountains, by the Bar$, or Yellow Bear of the Himalayas
( U r a isabellinw), a species in all respects malogous, in its colour and habitat, as well as in its
decidedly carnivorous appetite, to its congener, the Polar or Sea Bear of the North (Uraus masr'timus).
Various animals, either belonging or closely allied to the Gluttons and Badgers (Gdo and Melee),
pre-eminently northern forma, likewise inhabit the elevated ranges of the Himalayas. Among the
lower terraces we have the Rate1 (Rattelua rndlioma), called Peejoo by the Hindoos, which is common
over all the plains of Northern India, and differs from the same animal, as found at the Cape of Good
Hope, only in being of a hghter colour on the back. This wide distribution of the Carnivora, and
the common occurrence of the same species in India, and the most remote parts of Africa, will be more
particularly mentioned in the following article : Mr. Hodgson,§ under the erroneous impression that the
Peejoo, which the Nepalese call Bharsiub, was an unknown animal, and evidently misled by some
imperfect or faulty account of its dentition, has recently described it as a new genus under the name of
U~sitaxtu
inauntus; but the specieti has long been well known in Europe. M. F. Cuvier figured,
and accurately described its teeth in the Dents des Mammiferes," so long ago as the year 18% ; and
the late Mr. Bennett described and figured the animal itself in 1850, from an Indian specimen then
living in the menagerie of the Zoological Society.11 The BaIZm-uoor, (perhaps more properly B h d h POOT?), Meles colla&,q which M. F. Cuvier likewise elevated to the rank of a generic form, under
the name of Amtonyx, upon the faith of a distorted native drawing sent to him by M. Duvaucel, is a
real Badger, and was described and figured by the celebratedBewick, at least thirty years before M.
Duvaucel's visit to India. I t inhabits the northern lai ins of Hindostan, and probably ascends the
hills, but of this fact I have no certain information. Of the Gluttons, properly so c d d , the G ~ o
nepdensis of Mr. Hodgson, which does not differ specifically from the Gulo orientalia of Dr. Horsfield, the ouly distinction being in a lighter shade of p u n d colour, inhabits the lower terraces of the
hills; whilst the FVah, or Chitwah (Ailume f u w s ) and the Bmtu7ong (Arctitis dbifi.m)** are
said to be confined to the Knchar, and regions bordering on the snow-line. As regarb the Wah, there
is no doubt about the truth of the habitat here assigned to it ; but the Benturong is a native of the
Indian Archipelago, and of the Peninsula of Malacca; and I strongly suspect, that it has
confounded with some other animal, perhaps with Para-rus
bondar, or some closely allied species.
The habitat of Bootan, assigned to it in the Regm Animal, is altogether erroneous. Messrs. Gray
and Isidore Geoffroy have proposed to consider the Gala nepalensis as the type of a new genus, the
former under the name of Helktis mmchuta, the latter under that of Melogde personata.
CARNIVORA DIGITIGRADA.
I t was mentioned incidentally in the preceding article, that many species of Carnivora were common
to India, and the Continent of Africa ; and it is not a little singular, that this migration appears to have
proceeded exclusively from west to east, and never in the opposite direction ; or, in other words, that
whilst
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whilst the Carnivora of Africa have found their way freely into the neighbouring Continent, those of
India have never passed the Arabian desert. I do not pretend to account for this. Perhaps it may
depend upon the physical character of the two Continents, and the influence which this circumstance
exerts in modifying the nature and habits of their respective inhabitants. The Lion of the burning
Sahara, for instance, like the wild Taurick or Bedoween of the same regions, would find the parched
deserts of Syria and Persia no barrier to his progress towards the East ; whilst, on the other hand, the
Tiger of the moist jungles of Bengal could no more pass the arid plains of Arabia than the puny and
luxurious Hindoo, accustomed to the same humid soil and atmosphere. But whatever may be its
cause, the fact itself is as undoubted as it is interesting. The common distribution of the Ratel over
both Continents has been already mentioned. This animal is spread over the whole of Africa ; it is
common in every part of the Cape colony, and Denham and Clapperton brought it from Bornou;
and though its geographical limits have not been accurately ascertained in Asia, we know that it abounds
on the plains of Northern India, which do not differ much in their physical structure from the R a r m s
of South Africa. So likewise the Lion (Felis Leo), the Leopard or Panther, for they are both the
same species (Felie P a r d u s and Lwpardzls), the Cheetah (Fdk jubata), the Persian and Red-eared
Lynxes (Felis Caracal and Felis Chaus), the striped Hyaena ( H y a n a virgata), and the Jackal1 (Canis
aureus), all preeminently African species, are found in most parts of India, without offering any
striking variety either in form or colour ; whilst the Tigers, Wolves, Paradoxura, &c. of the latter
country have never passed far to the west of the Indus, and some of these are even without generic
representation on the Continent of Africa : nor is it less singular that, as far at least as at present
known, this migration should have been confined to the Carnivora. There is not a single authenticated instance of any of the numerous Antelopes in which Africa abounds above all other parts of
the world, and which nature has peculiarly adapted to inhabit the most parched and arid deserts, having
crossed the Isthmus of Suez, any more than of the various species of Deer so common throughout the
whole extent of Asia having migrated in an opposite direction. I f the various indications which Mr.
Hodgson has given of the occurrence of species known to inhabit the great islands of the Indian Archipelago, and the southern extremity of the Malay Peninsula, such as the Benturong (Arctitie aZbiftrms),
the Malay Bear ( U r m malayanus), and the Javanese Ichneumon (Herpestes javanica), in the
forests of the Turai', which skirt the southern foot of the Himalayas, should turn out to be correct, (and
it is certain that FeZk minuta and Gulo orientalis are common to both these localities), it would
appear that India Proper, besides its own appropriate Mammals, is a kind of neutral ground upon
which the species of the most distant countries to the east and west of it meet and mingle together.*
One fact, abundantly singular, but which I have never seen accounted for, is the alleged total absence
of every species of the genus Canis, so numerous and so common throughout all parts of India, in
Burma, Siarn, and those other countries east of the Brahmapootra, which colnpose the great Malay
Peninsula. This is a phenomenon well worth the attention of Indian Naturalists.
As far as regards the occurrence of the Digitigrade Carnivora among the Himalayan Mountains,
it is certain that the Lion, called Baug by the Indians, ascends the western hills to a very considerable
elevation. Mr. Frazer often heard of it during his journey to the sources of the Ganges and Jumngfand Bernier, whilst travelling to Cashmere, in the train of Aurungzebe, had frequent opportunities of
witnessing the chace of this animal : the amusement was reserved for the Emperor alone, and the success
of
See the observations on the distribution of Plants of different countries in India, p. 1% J.F.R.

+ I beg to observe here, that I frequently made inquiries on this subject, and could never learn anything positive on the subject ;
nor had any of the numerous sportsmen to whom I spoke on the subject, ever seen a Lion or its skin, obtained from within the
Himalayas. At present, the Lion is I believe only found to the weet of the Jumna, especially on the edge of the desert, near Hansi.
J.F.R.

MAMMALOGY OF THE HIhfiUAYAS.

IXV

of a day's sport was recorded by the Imperial Historiographer in the annals of the empire. The same
indifference to climate characterises the Lion in Africa ; in the time of Herodotus and Aristotle, he
was common among the coldest mountains of Macedon ; at the present day he is as often found among
the snowy peaks of the Atlas, or on the chilly slopes of the Snueuberg, as in the desert of Barca, or on
the banks of the Gareip. Travellers should look for him to the east of the Brahmapootra, as though
not known to inhabit any part of Eastern India, the Burmese are said to have figures which can be
intended for no other animal, and which can only have been drawn from the living model. The Tiger
and Leopard are well known to inhabit every part of the Himalayas, even to the line of perpetual
congelation : they exist equally in Japan, in the Caucasus, and in the Altai Mountains in Southern
Siberia." The Tiger of Bockhara is less than the Bengal variety, and chiefly confined to the Valley of
the Oxus;? whilst in Japan he is covered with a thick coat of long soft fur, to protect him from the
rigours of that northern climate. The Cheetah is said by Mr. H o d p n : to occur chidy among the
lower valleys of the Himalayas, but Pallas found it as far north as the Caspian Sea and the deserts of
the Khirgis Tartars, so that it may possibly ascend the Hills to a greater height than has yet been
suspected. Lieut. Smith mentions a small dark coloured variety of the Leopard, called Luckur-backer,
extremely fierce, and common in every part of the Hills.
Among the smaller species of the genus F e h , the Moormi Cat (Felis m o m n s i e ) first described by
Mr. Hodgson, and hitherto observed only by that gentleman, as likewise the Felis bengdensis or
nepalensis, are stated to inhabit the middle terraces of Nepal.:
The Felis Viuminue, first
described by Mr. Bennett§ in 1833, and three years afterwards by Mr. Hodgson, under the nearly
identical name of Felie V i o e s , l l inhabits the lower terraces and valleys of the Turai'. Felis Chaus,
(called Biraloo in Nepal), of which I have compared numerous African and Indian specimens, extends over
every part of the Hills : it is the Felis erythrotus of Mr. Hodgson ;I1 and there is a specimen of a Himalayan Cat in the Museum of the Zoological Society, so closely resembling the common Wild Cat of
Europe, that it differs only in the absence of the dark transverse and longitudinal stripes which mark
that species, and which may not improbably be a mere effect of locality.
Mr. Hodgsonq has described three species of Paradoxuri as inhabitants of the Southern, Central, and
Northern regions of Nepal respectively, two of which at least I have seen from the more Western Hills ;
P. Bondur (P. hirsutus, Hodg.) is confined to the Turai ; P. nepaZe&, Hodg. frequents the middle
ranges of the mountains, and P. lamatus, (P. lanigerus ? Hodg.) is only found in the higher regions.
Two species of Mungoos (Herpestes) likewise inhabit the lower terraces ; H. g r i ~ called
~ ~ Nyool
,
in
Nepal, does not extend beyond the Turai; but H. Edwardsii (H. auropunctats, Hodg.)# ascends t h
central hills; whilst Vioerra Rasse and indica, and Viuma Zibetta, are said to frequent the sanlc
localities respectively.
The true Mustelae, a genus proper to more northern latitudes, abound in the Himalayas, where
there appear to be many different species, some of which, according to Mr. Hodgson, differ but little from
those of Northern Europe and Asia. I t is to be remarked, however, that they have never been properly
compared ; but it is intereating to find this additional instance of the relation between generic forms and
climate. I n the central region, besides Muetelafioigtclu, Mr. Hodgson mentions two closely allied
species, one larger and of a fuller habit of body, (query, Paradoxurus larvatus ?) ; the other, which
he has described under the name of Mveteta Kathkh, is much smaller, and often domesticated by the
Nepalese for the purpose of destroying vermin, and sometimes even large animals.** This appears to
be the Kukar of Kemaon, where it likewise frequents the villages, burrows in the walls of houses, and is
similarly
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similarly protected by the inhabitants.* The Mustela lanqma of Mr. Hodgson resembles the
common Weasel of Europe, but differs in its spirally twisted hair; and the same gentleman mentioned
another species so nearly approaching our common Polscat, that he is unable to perceive any specific
difference ; however it will probably turn out to be distinct. Both these latter species abound in the
northern and central regions. No fewer than seven species of Otters are said by Mr. Hodgson to inhabit
the Himalayas; but they require to be carefully studied and compared, before we can venture to
pronounce definitely upon their specific distinction. I t is certain, indeed, that several species do actually
exist in these Hills ; Mr. Hodgson has himself given brief characters of four which he regards as new,?
besides the two common species of the plains, (Lutfae N a i r and Leptonyx), and seems to intimate that
the seventh may be no more than a variety of the common European 'otter.:
The following is the
substance of Mr. Hodgson's observations in the letter already referred to, and I give them at length in
the hope that they may induce other observers to c c ~ p e r a t ewith that gentleman in filling up the sketch
of \vhich he has given an outline. ''Of Lutrse we have seven species, five differing from the two
usually found in the plains, as well as from all described species, except the common Otter (L. vulgaris),
of which the largest Nepal species seems to be only a variety. I t is five feet long, including the tail, and
is the lar,mt, though not the longest of our species. I t is peculiar to the lower region, where also three
other species inhabit : two more belong to the central, and one to the Kachar. One species is yellowish
brown all over; the others brown, more or less dark, some having the chin and throat much paler than
the rest of the body, and approaching nearly to white or ello ow. They differ in length from five feet to
one and a half feet ;some being quite vermiform, and others as bulky as the Badger. Detailed descrip
tions, skulls, and skins of these animals, are much wanted."
Of the genus Canis, different species are found everywhere. The common Pariah Dog is universally
dispersed through the mountains, but the Thibet Mastiff is confined to the Kachar, into which it is
imported from its native county. There are many distinct varieties of this noble animal. That called
Snssa, a large black kind, with dew claws on the hind feet, is esteemed the finest: another called
Mustang is of a bright red colour. The common Wild Dog, called simply Junglee Coata in the
Plains and Buansu in Nepal (Canis Duckunemk of Sykes, and C. p S m m a s of Hodgson) is only
found in the lower regions, but is replaced farther up by two other wild species, likewise called Junglee
Coda by English sportsmen. Lieut. Smith informs me that one of these is larger and the other smaller
than the Junglee Coota of the Plains, from which they both differ in having shorter tails and a lighter
or more ashy colour : both species ascend the Hills even to the snow line ; they hunt in packs, and
inhabit ravines and rocky dells ;but, being excessively shy, are not very often seen. The Junglee Cootn
of the Plains, in other respects, does not appear to me to differ from the Canis Sumatrensis of Genera
Hardwicke. The Kokree, or small Indian fox (Canis Cmsac, Indicus, Bengalensis, Kokree, &c.) ; and
the Berria, or Wolf of India (Canis pallips, Sykes), never ascend the Hills. The Jackal (Cnnis aureus),
is however occasionally said to be found iu the central regions ; but the higher mountains are inhabited
by a very beautiful species of Fox, which Dr. Royle first noticed as the Hill FOX,^ and of which he
brought home the first skin ever seen in England, and which was described at the time in the present
memoir, and afterwards in the Proceedings of the Zoological Society, Part iv. p. 103, by the name
of Canis Himalaicus. Mr. Pearson, then Curator of the Museum of the Asiatic Society at Calcutta,
likewise described it about the same time as the latter ;I1 and as he had a few months priority in point
of publication, his name of C a n b m o l z t a ~must have the preference.
The H y ~ n of
a India (H. virgata), a native of the Plains, sometimes ascends even to Simla.
RODENTIA
f Ash. Res., ~ i i 16.
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RODENTIA.
The remark which was formerly made to account for our limited knowledge of the Chkroptera andIneectiaara of these mountains, may be applied with equal force to the present family ;via. that the comparatively diminutive size and timid habits of the animals which compose it screen them from general observation. Still we have much more detailed acco~lntsof the Himalayan Rodentia than of either of the two
former families, though even these are far from being so complete as could be wished.
The striped Squirrel of the Plains (S.palmarum) is, according to Mr. Hodgson,* abundant in the
lower hills of Nepal ; and I have seen a second species (Sciurus Lokriah, Hodg.) of the same size,
but of a uniform earthy brown colour, tipped with golden yellow, which is said to be an inhabitant of the
central regions. Mr. Hodgson mentions a third (S. Lokroides) similar-tothe latter, and perhaps not specifically distinct.? Two beautiful species of flyiug Squirrel: (Pteromys magnijkus and P. alboniger,
Hodg.) are found both in the northern and central regions, but do not extend to the very elevated parts
of the mountains.§ Here, however, are found a small brown kind of Marmot, called Bhkl( by the
natives, hitherto undescribed ;and an equally undescribed species of R a t , q with a tail not more than half
an inch in length, most probably a Lemming (Geo ychua, Illiger), if it be not rather a Lagomys, of
which rare and essentially arctic genus Dr. Royle has brought a beautiful specimen from the Choor
Mountain. Capt. Herbert, in his tour up the Valley of the Sutlej,lJ met with this tailless rat at an
elevation of 1!2,000 feet, and observes that the ground was every where cut up into groves by it in search
of food. He conjectures the animal to be a species of Spalax, but Dr. Royle is rather disposed to think
that it was no other than the Lagom~s,as he observed the ground similarly cut up in the vicinity of the
spot where he obtained his specimen. The circumstance of the tail, however, which, short as it is, is
expressly mentioned by both Capt. Herbert and Mr. Traill, appears to me to preclude Dr. Royle's
supposition, since the L q p m y s of the Himalayas, like the rest of its congeners, is absolutely without
any rudiment of this organ. I t is not improbable, indeed, that species of all the three genera here
mentioned may be found among the more elevated ridges of the Himalayas, of which the climate is
perfectly adapted to their habits : and it is to be hoped that future observers will direct their attention
to the elucidation of this, as well as the numerous other unsettled points of Himalayan Mammalogy, to
which I have already been so frequently obliged to refer.
Dr. Falconer, in the report of his recent journey to Cashmere a d Little Thibet, mentions a Rodent
under the name of the Thibet Marmot, which he says was first found in a bleak and rocky tract of
country, immediately after passing to the northern slope of the great Himalayan range ; but we have no
farther knowledge of its characters : however, this is precisely the locality in which Mammals of this
description might naturally be expected to abound. Rats and Mice, differing little, if at all, from our
common European species, are abundant in all the houses. Mr. Hodgson,ll indeed, expressly states that
both our black and brown, or Norway rats, (Mus Rattus and M. decumanua), are the common species
of Nepal, and Mr. Traill mentions them incidentally as inhabitants of the province of Kemaoa This
is another interesting and important point of similarity between the Z m l o a of the Himalayas and that
of the more northern parts of Europe and Asia ; nor can we attribute the presence of these animals, in
this part of the globe, to the introduction of European conquerors, as is well ascertained to have been
the caw in Americaq and Australia, since they are confined to the mountains, and altogether unknown in
the Plains of India, except perhaps in some of the larger seaports. They must mnaequently have
travelled south to reach their p-t
habitat ; and, no doubt, &t in Thibq Tar*,
and other intermediate countries, where the climate is suitable, as far as Northern Asia, from which at least one of the
species
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species
&cumanus) is said to have been originally introduced into Europe. Besides these, Mr.
Hodgson describes two other species ( M w niviventur and M. nemorivague) as peculiar to the
Himalayas ; and I have received a Rat from Dr. Royle, which in the dried state of the specimen I cannot
distinguish from the common European Campagnol ( 8 w i c o ~ a v u ~ & )a, fact the more interesting from
this genus being confined to the temperate and colder regions of the Old World. The Bandicoot, or
great Rat of the Plains (M. giganbeus) does not exist in Nepal ;* but various kinds of Field Mice,
of what precise species is not mentioned, are stated to be sufficiently common. t The Porcupine
(Hyetriz cristuta war. leucarue, Sykes) is found in Kemaon,; and the lower and central regions of
Nepal.§
Mr. Hodgson 1) mentions two species of Hares as inhabiting Nepal. One he calls the common small
species, (probably the black-necked Hare of F. Cuvier, 'Leptlcr nigrhllis'), which, he says, is confined
to the Turai ; the other, which he considers a new species, as large as the common English Hare and
nearly resembling it, inhabits the higher and colder parts of the mountains. This is probabZy the redtailed Hare of M. Isidore Geoffroy St. Hilaire,q (L. rcfiaudatus), of which Dr. Royle obtained a
specimen at Hurdwar (?), and which, he informs me, is very common in the Doon and in the neighbourhood of Delhi. As M. Is. Geoffroy's short description of this species is necessarily imperfect, from
the mutilated state of the only skin which hc had an opportunity of examining, the following more
detailed account will not be unacceppble to the scientific Zoologist :The skin obtained by Dr. Royle is that of a full-grown female ; it is in perfect condition, and measures
one foot ten inches from the nose to the origin of the tail : the ears are about five inches in length, and the tail
fourinches. The face, back and sides are regularly brindled, or variegated with alternate wavy linesof black
and light sandy brown, arising from the hairs on those parts being annulated with these two colours.
The whole coat is short, smooth and glossy ; it consists of a short fine internal fur, of a cottony texture,
and pale bluish white colour, and of a long, coarse, external hair, which, as just observed, is annulated
with black and light sandy brown, and gives the general colour to the upper parts of the body. I n the
distribution of these colours, each hair is divided into three equal parts, the top and bottom being black,
and the centre light reddish brown. The dark colour predominates most on the face, hips, and along
the median line of the back, but becomes gradually fainter upon the shoulders and flanks, and is separated from the pure white of the belly by a narrow band of pale rufous. The cheeks are grey, pointed
or intermixed with black ; a light grey spot occupies the space in front of each eye ; the chin is also
grey, and the lnoustaches long and stiff, black at the roots and grey at the points. The ears appear to
be reddish brown tipped with black, but the hair has been partly rubbed off in the specimen described,
which prevents me from speaking with certainty. The whole upper part of the neck is pure unmixed
sandy red, the fur being of the same quality as the internal fur upon other parts of tlie body, and
without any intermixture of the long external silky hairs. The outer face of the arms, the whole of the
fore legs, and the outer face of the hind, are also red ; the tail red, or rather reddish brown above, and
pure white beneath ; and the belly and under parts of the body unmixed white. The animal had probably been killed whilst suckling her young, as the skin exhibited four very large teats, one pair on the
breast and the other on the abdomen. These were all I could observe, but there may have been more,
as the skin had been a good deal rubbed about these parts.
But by far the most intemting and unexpected acquisition, which Dr. Royle's discoveries among the
Himalayas has produced to the Zoologist, is a new and beautiful species of Lagomys, agenus heretofore
only found in Northern Asia and among the rocky mountains in North America. This discovery, of
the
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the greatest importance to our inquiries into the principles which regulate the geographical distribution
of animals, is entirely due to Dr. Royle, and furnish- another, and a most glaring instance of the paramount influence of climate upon the dispersion of animals, as well as of vegetables. Unfortunately, the
only skin which Dr. Royle has brought to England, is too imperfect to admit of so detailed a description
as would be desirable. The skull has been taken out, (it is now in the Muaeum of University College, and, Professor Grant informs me, exhibits the same form of dentition as the other species of
Lagomys described by Drs. Pallas and Richardson), and the hind legs cut off, but in other respects it is
in a sufficientlygood rctate of pmrvation to enable me to assign its specific characters. I propose,
under the specific denomination of Lagomys Roylii, to dedicate it to my friend Dr. Royle, in commemoration of the important service which that distinguished Botanist has rendered by its discovery to
the kindred science of Zoology, v. Tab. 4, where the animal and its dentition are figur~d.
The L. Roylii more nearly resembles the S e a n (L. p d s c s , Pallas), and the American species
(L. princep, Richardson), than either the Pica or Ogotona (L. +inus and Ogotona of Pallas). With
the exception of the Pica, however, it is considerably larger than any other species of Lagomys :the skin
here described, notwithstanding its imperfect state-for the hinder parts have been partially mutilated,
measuring eight and a half inchen in length, which is more than one-third as large again as the
Optma, S e a n or American species. From the Ogotona, however, it is easily distinguished by its
d o u r s , which, in that species, are light grey above and pure white beneath, as well as by its naked
so!&
The triangular form of the ears in L. pddscs, prevents that animal from being confounded with
any other species, and the Pica (L. alpinue), which alone approaches the size of L. Roylii, is at once
distinguished by the sandy red colour of its fur. The L. princeps of Dr. Richardson is the only
remaining species of the genus at present known; it is very similar to our animal in the colour and
quality of the fur, but may be readily distinguished by its inferior size, and by the deep black hair
which covers the external surface of its ears, and which is replaced in L. Roylii by long fur of a pure
white colour.
The fur of this species is of two kinds, a very mft and fine internal one of a beautiful hlue black over
every part of the 11ead and body, as well above as below, and a coarser external kind, of the same colour
at the base, but afterwards marked with a broad ring of a greyish yellow colour, and finally tipped with
dark brown. These two kinds of fur, however, are not produced by an actual difference in the individual hairs ; on the contrary, the same hairs exhibit both the appearances here described, being extremely
mft and fine at the root, and assuming a harsh and rigid structure towards the extremity. These harsh
tips, being the only parts of the fur seen from without, give their general colour to the whole body. On
tbe upper parts of the body, the head, back and sides, this is uniform brown, slightly mixed with
yellowish grey, very dark on the back, much more so, for instance, than in the common Rat (M.
Decrsmnnus), hut rather paler on the sides, and yellowish white on the belly; the hairs on this part
wanting the harsh.brown point, though in other respects pedectly similar to those of the back. The fur
on the body is about an inch in length, and nearly as long on the h d , which gives the face a rough
shaggy appearance. The nose is entirely covered with short harsh hair of a uniform brown colour ; the
upper lip is bilobed as in the Hare; the ears are of an elliptical form with regularly rounded tops,
covered internally with very short brown hair, and on the outside with long white hair at the base, and
short brown at the top, the posterior edges having a scarcely perceptible narrow white border. They
are about half an inch broad and three quarters of an inch in length, with a small internal lobe about a
quarter of an inch long, and have the folding inwards of the anterior margin, and, consequently, the
resulting funnel shape of their basal portions, which Pallas noticed in the species of Northern Asia.
Dr. Richardson could observe nothing of this appearance in his L. pinceps, but I presume this must
have arisen from the imperfect state of his specimens in a part so liable to be injured, since an individual
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in the British Museum exhibits the structure too obviously to have otherwise escaped the notice of that
accurate Zoologist. The vibrissse of L. RoyE are nearly as long as the head and ears together, and of
a uniform brown colour. The arms and fore-arms, and, I presume, the thighs and legs, for, as I have
already observed, the posterior members are wanting in the specimen, are covered with fur of the same
colour and quality as that on the body, only shorter; but the whole upper face of the carpus, and
probably alao of the tarsus, is covered with short adpressed hair of a bright reddish yellow colour. The
soles of the fore feet present four naked tubercles, corresponding to the extremities of the toes, and a
fifth, considerably farther back, which represents the heel, and is separated from the others by a space
covered with very short brown hair. The thumb is situated behind the other toes, and, like them, has a
small sharp claw of a dusky horn colour.
Dr. Royle obtained his specimen on the Choor Mountain. I take it to be this animal which Captain
Mundy* met with during his interesting tour recently published, and which he describes as something
between a hare and a guinea-pig ; and it is probably, also, the tailless rat which Turner? observed in
Thibet, where the banks of a lake were everywhere perforated by its burrows.S
EDENTATA.
Of this family, the only species known to inhabit the Continent of Asia, the short-tailed Manis, or
Scaly Anteater of authors (~Ncrnispentadactyk of Linnaeus, M.macroura of Desrnarest) is found in
the lower and less elevated parts of the central regiom : but all the E h n t a t a are essentially inhabitants
of the warmer *s
of the earth, more especially of tropical America, and we cannot therefore expect to
find their forms reproduced in the Himalayas. Mr. Hodgson has described the Manis of Nepal as a
new species, under the name of M.auriteca,§ on the supposition of its being distinct from the common
species of the plains of Upper India, the Badjorkita of the Bengalese (M. macroura), which has been
known ever since the expedition of Alexander the Great, and is mentioned by Blian under the name of
iParraytls ;but Mr. Hodgson in this, as in many other instances, has been misled by Griffith's Translation of the Regne Animal, a compilation which has obtained a much greater authority in India than its
merits entitle it to, or than it enjoys at home.
PACHYDERMATA.
The great Saul Forest, which extends for many hundred miles along the bases of the Himalayan
Mountains, affords shelter to vast multitudes of animals, of which it is probable that many species still
remain undescribed. Among other genera, the large P a c h y d m a t a abound in these situations; the
Elephant and Rhinoceros (Elephas indicw and Rhinoceros unicomk), are extremely numerous ; and
in the rainy season, or in times of scarcity, make frequent inroads into the lower hills, and commit great
depredations among the crops of the natives. The Indian Rhinoceros affords a remarkable instance of
the obstructions which the progress of knowledge may suffer, and the gross absurdities which not
unfr-equently result from the wrong application of a name. This animal, to whose horn the superstition
of the Persians and Arabs has in all ages attributed peculiar virtues, became known to the Greeks
through the description of Ctesias, a credulous physician of that nation, who appears to Lave resided at
the court of Persia in the time of the younger Cyrus, about 4QO years before the birth of Christ. His
account, though mixed up with a great deal of credulous absurdity, contains a very tolerable and perfectly recognizable description of the Rhinoceros, under the ridiculous name, however, of the Indian
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dss ; and as he attributed to it a whole hoof, like the h a , and a single horn in the forehead, speculation required but one step further to produce the fabulous Unicorn, such as it appears in the royal
arms of England, and such as it has retained its hold on popular credulity for the last two thousand
years. The works of Ctesias have perished, but this curious passage is preserved by Phocius;* Aristot1e-t
adopted his statements regarding the Indian Ass, from CtePias; and no other passage of his writings
has given rise to a tenth part of the commentaries, discussions, and speculations which have originated
in this. Religion was, as usual, pressed into the discussion, and as the Septuagint had used the word
Mmceros, it was at one time next to rank heresy to doubt the existence of the Unicorn, and might
have brought the imprudent sceptic to the stake. But it is not my intention to renew this fruitless and
childish discussion ; my only wish is to point out the perfect applicability of Ctesias's description to the
Indian Rhinoceros, as it is now well known to naturalists ; those who wish to pursue a subject of considerable interest in the history of human knowledge, will find many curious details in the writings of the
learned Bochart,: in Scaliger, Hardouin, Sivry, and others of the older commentators on Aristotle an1
Pliny.
Wild Hogs, but of a smaller variety than those of Bengal, are extremely numerous in all the wooded
parts of the mountains ; they do not appear to be specifically different from the common wild boar or
Europe. Horses do not breed on the southern face of the mountains, but are imported from Thibet.5 A
valuable and sure-footed variety, called Tangun, is described by Turner.)) The AMdoes not appear to
have been introduced into any part of the mountains, at least neither Dr. Hamilton nor Mr. Hodgaon
makes any allusion to its being found in Nepal,q and Mr. Trail1 expressly states that it does not exist in
Kemaon.** The Dziggetai, however, (Equus hemionw), is found on the plains of Thibet and Tartay,
and is called Kiang by the natives.
RUMINANTIA.
The Ruminantia of the Himalayas, as composed of the larger four-footed game most commody followed
by sportsmen, are probably better known than any other department of Hill Mammalogy. Yet even
here much still remains to be done to make us thoroughly acquainted with all the different species or
varieties which have been mentioned by Mr. Hodgsontt and other writers ; the nomenclature, in particular, is extremely confused, and there is strong reason to believe that the number of species, particularly
among the deer tribe, has been greatly increased by the variety of names given to the same animal in
the ever varying dialects of the hill tribes. I have, however, only mentioned those of which the existence ia known with some degree of certainty.
The Musk (Moschtle moschifmus), called Kastooree, is not uncommon in the higher hills. I t is said
to derive its peculiar odoriferous secretion from feeding on the Kastooree plant, a kind of ground nut,
which is strongly impregnated with the same pungent scent, and which the animal digs up with its long
tusk. Mr. Hodgson, in a recent number of the Jounlal of the Asiatic Society,:: expresses his belief in
the existence of three different species of this animal among the Himalayas, and even assigns them distinct names ; but the characters are founded entirely on the difference of colour, which is too variable to
be depended on for the purpose of specific distinction ; and, in fact, Lieut. Smith assures me that the
colours vary with the age of the animal ; a remark on which I am disposed to place the greater reliance
from its agreeing with my own observations, made on many individuals reserved in the museums of this
country and the Continent. Whether the cc Second species of Musk," mentioned by Dr. Falconer as
having been discovered during his recent journey into Cashmere and Little Thibet, be founded on more
important
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important chsnrcters, we have no means of ascertaining, that Naturalist not having yet published his
observations.
Of the genus Cervus, the Chittra or Spotted Axis (C. ad), and the Laguna or PLra and S w r i a h ,
called also J h u Laghuna and Khar Lagtsna, or spotted and brown varieties of the Hog-deer (C. p ~ cinw) are common in the lower hiUs and forests, but do not ascend the mountains. The specific distinction or identity of the two latter animals has long been a subject of dispute among naturalists ; Lieut.
Smith believes that the spotted variety is only the young ; but I have myself seen animals at least three
or four years old, with a row of spots on each side of the spine, though, at the same time, I do not
believe them to be distinct from the plain coloured or common brown variety, with which they perfectly
agreed in every other respect. The subject is worth the attention of those who have an opportunity of
settling the question. Three other species of the Axine group of deer are mentioned by Mr. H o d p n ,
under the collective name of Jarai', but individually distinguished by the Nepalew as the PhGsro, RPto,
and Kao, or hoary, red, and black Jarai's respectively. The two former have been identified with the
Cervus Hippekzphese and Cervus equinus of Cuvier, the latter certainly without foundation, and the
former at least very doubtful ; the third, said to be undescribed, is probably the C.Arietotelis of Cuvier ;
but the truth is, that we know very little a b u t them, nor are these differeat species mentioned
by any other author besides Mr. Hodgson. The Ceruzcs Hippehphw, indeed, called Saumer or
Sanabre in the Plains, is well known in this country, where he has long existed in our menageries, and
is probably the C. Arietotel&, which is familiarly called Elk in the Hills, and of which the native name
in the British hill provinces is Jerow for the male, and Maha for the female, names which have been not
unfrequently applied to different species ; of the Phbro, or Hoary Jarai of Mr. Hodgson, which, whatever else it may be, is certainly not the C. equinece, since that species does not inhabit Continental India,
nothing is known but the name, if, indeed, it be not a mere variety of sex or age. 1,ieut. Smith describes
the Jerow of the Hills as a larger and heavier animal, and with finer horns, than the Saumer of the
Plains : the tan and hlack colours of these two species appears to identify them with the RLto and Kilo
Jarais of Mr. Hodgson.
No fewer than three species of deer, with characters approaching to those of the common stag (C.
Elaphus) of Europe, have been mentioned as inhabitants of Nepal. Two of these, the Cervue 'Wallichii
and Cervw Duvaucdlii of Cuvier, are known, though not so perfectly as could be wisl~ed; the third,
which has been identified with the common stag, appears to be founded upon error. Mr. Hodgson has
briefly described the Cermca Duvaucellii under the name of C. EhpMes, and I have seen a full-grown
male in the Zoological Gardens; the comparison of the skull figured by Mr. Hodgson* with the horns in
the Ossemens F o s s i h leaves no doubt as to the identity of the species. It is called in Nepal Bara;iya,
md, according to Mr. Hodgson, Maha in the Western Hills, a name which, as observed above, Lieut.
Smith applies to the female Jerow. C m u s Wallichii, called Bdmh Singhu,is mentioned by Mr.Walte+
as an inhabitant of the mountains of Silhet, and hy Mr. Hodgson,; who confounds it with the common
stag, as found in the Saul Forest, which skirts the foot of the Nepal Mountains, whence it was originally
sent to Calcutta by Dr. Wallich. There is no grounds for supposing the existence of a third species of
this group in the Himalayas, identical with the Red Deer of Europe (C. Elaphus), though the fact is
distinctly stated both by Duvaucel and Mr. Hodgson :§ these authors appear to have mistaken the C.
Wnllichii for that animal, though the specific distinction was afterwards well known to Duvaucel, who
sent to Baron Cuvier the description published in the " Oswmens Fossiles." Dr. Falconer mentions the
dimvery of a new species of deer in the Report of his recent Journey to Cashmere and Little Thibet, 11
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and Dr. Royle has figured (tab. 5, fig 1) a female under the name of C.Dodur, by which it is known
about Saharunpore. He describes it as being about the size of the female Him (Antilope m i c a p r a ) ,
lighter and more graceful than the Hogdeer, and of an ashy hrown colour ; but this is all I know of the
animal, nor do I find it even mentioued by any other writer. I t appears to be unquestionably a new
species, and is well worth the attention of Indian naturalists.
Of the M@
tribe of deer, I am acquainted with three distinct species inhabiting the Indian wntinent: one entirely black (C. melcre), one of a light sandy fawn colour, probably the Ratwa of the
Nepalese (C. ratwa, Hodg.), and the third the common Muntjac, called Kacker by the natives, and
Barking Deer by the Europeans (C. Muntjuc, Lin.), of a deeper bay and much smaller size than the
Ratwa : the former is scarcely the size of the Roe-buck (C. Capreolrrs) ; the latter nearly equals the
Fallow Deer (C. Duma, Lin.) Dr. Royle has figured the Barking & e r n of the North Western
Himalayas, v. tab. 5, fig. 9, under the name of 'Cemw Rutwa, conceiving it to be identical with Mr.
Hodgson's species. All these animals may be readily distinguished from the other species of Deer, by
their long projecting tusks, horns mounted upon long bony pedicles, and the glandular folds of skin on
the forehead. They require, however, to be more attentively examined, and compared with one another.
Of HoWoro-homed Ruminants, the Ghmal and Thar (Antilope Ghural and A. Thar), are now pretty
well known from the researches of Mr. Hodgson, who has set a praiseworthy example to our Indian
countrymen, by the laudable zeal with which he perseveres in illustrating the Zoology of Nepal. Both
these species are proper to the middle and northern regions of the Hills. The Thar of Mr. Hodgson is
universally called Sumw and Imoo in the more western parts of the Mountains, the latter name predominating in the higher, and the former in the lower hills : the name of Thar, according to Lieut. Smith,
is there applied exclusively to the species of goat which Mr. Hodgson calls the Jharal. That beautiful
and stately antelope, the Chiru (A. H*sonii),
of which our knowledge is entirely due to Mr. Hodgson's
researches, is confined to Bhot, Thibet, and the surrounding countries; it appears to be altogether
unknown on the southern face of the Mountains, except from an occasional specimen imported by the
traders, either for presents or barter. The common Indian antelope, called Him, and the Chickana, or
~
to
)
the
~ lower hills and forests, and the
four-homed species (A. cervicczpt.a and ~ 0 1 ~ are )confined
NeeZ-ghau (A. pica) principally to the plains and jungles of the north-western districts. Mr. Colebrooke
says that, in the opinion of the Hindoos, the resort of the Antelope sanctifies the countries graced by
his prrsence, while his absence degrades the regions which he avoids. This seems more connected with
physical observation than with popular prejudice. The wide and open range in which the Antelope
delights is equally denied by the foreats of the mountain and by the inundation of the fens.* These are
the only antelopes of which we have any precise kwwledge, as inhabitants of this part of India; but it is
probable that othera still remain undwribed. Capt. Herbert,? in his " Tour to the Sutlej,"mentions two
animals by the names of Skin and War, the accounts of which do not agree with any known species, and
which are therefore well worth the attention of future observers. The War, according to Capt. Herbert,
is somewhat like the M w k Deer (Mwhus M o ~ c h i f ~ )but
) , with a face more like that of a sheep,
divided hoofs, and horns more nearly resembling those of a buffalo than of any other animal ; a description which, in spite of the similarity of names, is inapplicable either to the Thar or Jharal, though
indeed, little dependence is to be placed in the descriptions of unscientific observers.
The NeeLgRau deserves a mare articular notice, for the purpose of clearing up a point in its history,
equally interesting to the Classical Scholar and to the Zoologist. I t has been already observed that
Modem Naturalists, after the example of Baron Cuvier, have identified the great Sawnm D m of India
with the animal which Aristotle describes by the name of Hippeluphue. '' The Hippeluphw," says the
Greek
Colabrooke on Bengal Hubandry.
t Asia. Re&, xv., 397.
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Greek philosopher," has also a mane, (heis talking of the mane of the Horse), above the shoulders, but
from this to the head along the top of the neck it is wry thin; it has a likewise a beard on the largcrr,;
it is about the size of the Stag
the female has no horns
those of the malereaemble the horns
of the Dorm, (A. Gazelle)
it inhabits Arachosia." Any one acquainted with the NeeLghatl will
readily perceive the applicability of this passage to its most obvious charncters: in fact Aristotle's
description of this animal, under the name of HippeEaphue, is more exact and minute than the d e ~ ~ r i p
tion of any other animal mentioned in his history ; it is evidently taken from personal observation, and
it is surprising that the application should have hitherto escaped the penetration both of critics and
Zoologists. The older naturalists, such as Gesner and Aldrovandus may be excused for misapplying
the passage in question, sometimes to the Elk, sometimes to the common Stag in his winterdress, when
the hair of the neck becomes longer than ordinary, since they were unacquainted with the fonn and

......

......

......

......

characters of the NeeLghau; but the continuation of the mistake by their successors, to whom the
animal has been long familiar, is altogether unpardonable. This identification, indeed, was absurd
enough from the beginning : the habitat of Arachosia, and the assigned form of the horns, were alone
sufficient to distinguish the Hippelaphus from either the Elk or annmon Stag, independently of the
critical absurdity of supposing Aristotle to describe such well-known animals at such h g t h and under
a new name: but the truth is, that all modem commentators have been misled by a m n g translation of
the term Aoprtas, employed by Aristotle, as the name of an animal, to the horns of which he cornpares
those of the Hippelaphus. Now, it is to be observed that the Dorcas of the Greeks and Romans
is universally admitted to be the Gazelle of Egypt and Northern Africa, as may be easily proved from
many passages in'Herodotus and other ancient writers. Theodore Gaza, himself a Greek, and the first
translator of Aristotle, very properly renders the word by cafna, but Buffont having criticised Gaza's
ignorance, and affirmed that the word should really be translated mprea, every body has since fdlowed
the translation of Buffon, and the DMoae of Aristotle has been accordingly considered identical with
the R&k,
whilst the Dorcae of all other ancient writers is acknowledged to be the Gb&.
This seems to have been one of the principal sources of ermr which misled h n Cuvier, after the
example of his predecessors, to identify the Hippelaphus of Aristotle with a species of Deer. The
head and skin of the large Indian Saumer had been sent to Paris hy Diard and Duvaucel ; the hair of
the neck was observed to be considerably longer and coarser than that on the rest of the body, the horns
had only two antlers, like those of the Roebuck, and it came from India. Baron Curier immediately
concluded that he had discovered the real Hippelaphus of Aristotle, and takes considerable pains to
prove it.: Against this opinion of the most distinguished of modern naturalists, however, I have to
urge objections as grave as those which lay against the ancient error which identified the H i e p h 1 ~
with the Stag and Elk. I n the first place, as I have just shown, the fancied similarity of the horns of
the Hippelaphwr to tliose of the Rosbuck, arises from a false translation of the word Dorcxas ; when
this term is properly translated, Gazelle, the h r n s of the Hippelaphus, to be similar to those of the
h a s , should be small, round, and without b r a n c h ;--such are the horns of Neelgbu, and such
are not the horns of the Saumer. I n the second place, the Saumer Deer has certainly longer and stiffer
hair on the neck than elsewhere, but it is equally long and mugh ooep the w b k mk,as well on the
sides as above and b e b , and has no resemblance whatever to the mane of the Horse and Mule to which
Aristotle compares it. In fact the description of Aristotle does not apply to it in any particular. The
Saumm does not show the least appearance of the thin mane &on9 the top of the neck, @eat a d
thickeet on the shukiere; neither has it anything that can be called a beard, distinct, at least from the
general roughness of the neck which Baron Cuvier calls its mane. But even allowing the w g h hak on
the
f Oms. FOM.IV. 48.
Hiet. lib. 11. o 5.
t Hist. Nat. XI. W .
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the under surface to be called a beard, still Aristotle's description does not apply, for this rough hair
a v e r s the whde throat in the Saumer from the head to the chest, whilst the Greek philosopher
restricts the beard of the H i p p & p h to the kclyn;e, and this is precisely the situation in which the long
bunch of coarse hair, nearly a foot in length, is found on the throat of the NeeLghau. I n fad there is
not a single point, even to the most minute particular, the habitat of Arachosia, for instance, the modern
Punjab, where the Neel-ghau is extremely abundant, and where the Saumer does not esist, at least we
have no evidence of the fact,-in which Aristotle's description of the Hippelaphus does not perfectly
agree with this now well-known animal ; and we may therefore safely conclude that we have at length
finally settled a question which has long puzzled both critics and Zoologists. The N e e w u should
consequently assume in future the specific appellation of Antilope Hippelaphue, whilst the Saumer Deer,
to which that name has been erroneously applied, may be more appropriately called Celvus Saumer.
Two distinct species of the genus Capra occur in the Himalayas : Capra jembla'ica of Hamilton Smith,
called Jharal in Nepal, and Thar in the British provinces, is by far the more common of the two, and
is stated by Mr. Hodgson* to differ from other goats by having four teats. The second species has never
been described, but its existence is placed beyond a doubt ; Major Kennedy, while resident at Simla, had
two stuffed specimens, procured in the neighbouring mountains, and the animal is mentioned by various
tourists under the name of the Ibex, which it appears to resemble in the form of the horns and other
characters. Dr. Falconer, in the Report of his late Journey to Cashmere and Little Thibet, mentions the
discovery. of two new species of goats ; but as he does not enter into any detail on the subject, we have
no means of ascertaining how far they may prove to be identical with, or different from, the two species
here mentioned. Different varieties of the domestic goat, the most valuable of which are the Changra, or
shawl goats, of two breeds, distinguished as the larger and the smaller Changra, are found in the more
alpine regions ; their wool forms an article of extensive traffic, but we are inuch in want of detailed comparative descriptions and good figures of these, as of all the different breeds of cattle and other domestic
animals in India; a subject of great interest, which has been estensively illustrated at home, but which
has met with little or no attention out of Europe.
Of sheep there are likewise two wild species, and numerous domestic varieties, found in these mountains. The Burrhal, called Nahoor by the Nepalese (Ovk Nahom of Mr. Hodgson), is intermediate in
character between the Mouflon (0. Muemon) of Corsica, the supposed parent of our domestic sheep, and
the Aoudad (0. tragelaphus) of Northern Africa, which latter species it resembles in the form of the
horns and the absence of the crumens, or tear-pits, which distinguish the rest of the genus. The second
species, called Banbhera in Nepal, is less known, but appears to approach very nearly to the Argali of
Siberia (0.Avnmon), if, indeed, it be not identical with that animal. I have seen the skull and horns in
the Museum of the Royal Asiatic Society, to which it was presented by Sir Alexander Burnes; but as
there is no specimen of the Argali in this country with which to compare it, I can offer no opinion as to
its specific difference. The animal seems to be more properly a native of Thibet and Chinese Tartary,
and seldom appears on the soutl~ernpart of the Himalayas; at least none of my sporting acquaintances
ever met with it, and Mr. Hodgson was long doubtful of its existence. Of the domestic sheep of the
Hills, besides the DQmba, or common variety of Upper India, Mr. Hodgson mentions a breed called
Barwal as occurring in the Kachar, and another called Hoaniah, peculiar to Thibet : these are used as
beasts of burden for carrying grain and other products across the mour~tains,but we know little of their
peculiar forms or qualities.
Of the genus 2308, the buffalo (B. Bubalue), and its representative, the Arnee, or Urnee Bhinee, are
confined to the sultry forests at the foot of the mountains. The latter is a very distinct variety, if not a
different
Journ. Asiat; Soc., iv. 710.
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different species, from the JungIse Bhime of Bengal and Assam, so well known for the great length of
its home; the Amee of the Saul forest is the short thick herned variety, of which there are many skulls,
preserved in our Museums, and is said to be a much lighter made animal, though with a thicker skin
than the Jmglee Bhinee. The Zebu (Bw indictse) is common in every part of the Hills; but the peculiar and appropriate species of the Himalayas is the Changree, or Yak (Boa payhugus, Pallas), which
composes the domestic cattle of Tartary, and is not uncommon on the southern slopes of the higher
Mountains, where a cross between it and the Zebu, or common Indian Ox, is much used in agriculture,
and preferred to either of the pure races. This hybrid is not uncommon at Simla, and it is to be hoped
that some intelligent observer will take advantage of this circumstance to ascertain from actual experiments whether the sexes be productive inter ee, or when united with one of the pure races ; or whether,
like the common mule, they be absolutely bamn. Lieut. Smith informs me that he has seen the Yak wild
on the confines of Chinese Tartary.

LIST OF BIRDS
IN THE

AUTHOR'S COLLECTION MADE A T SAHARUNPORE AND I N THE HIMALAYAS.

R~rmua.
Vduridd.
Vultur leuconotus--gid Saharunpore and Kberee Pars.
Gypaetus bnrbatus-Simla.
Neophron Percnopterus-Ched-Sahmnpre.
FoLonA.
Haliceetm-Saharunpore.
- Pondicerianus - Choohmar - SdumnporeAstur Hyder-Saharunpore-mipttory.
Accipiter Nisus-Hills.
- Duasumieri-Sabarunpore.
Hsermrtornis undulatus - Fq'boj - SaharunP"'?
Fdw peqnnus-Hill&
- Chicquera-ShiRra-Hills, visits plains.
- pallidus, mas. fem. - Saharunpore, killed
in S. B. G.
cinereus ?-buchree-Hills.
Circus Pariegatus-Gaharunpore.
- Teem-lcsa-Saharunpore.

-

Elanus melanopterus -Dhobm- Sabarunpore,
banks of rivulets.
Milvus Govinda-Saharunpore.
slrigiah.
Otus bengalensis-oh-Saharunpore.
- brachyotos -odloo Saharunpore district.
Strix wrina-padoh, H. chogud-Saharun-

-

-

-

Collurio Lahtora-lutma-Plains.
- erythronotua-*a-Plains.
Hudwickii-lutma-Plains.
- undetermined.
Ceblepyris-Hills.

-

M d .

Pip.;iO.
Parus melanopllus.
- erythroeephalus.
- xanthogenys.
- monticolua.
Cos~aosmas.
FringW.
Emberiza-Ckya-Hills.
- Cia-Hills.
- cristata-Hills.
Alauda-Plains.
- Plains.
- Plaina
Carduelis aniceps-Suira-Cslrhmere,
v. 'rub.
viii. fig. 2.
- spinoides-Saira-Cashmere.
Ploceus-Dmduya-Plains.
- Phillipensis-PWbya, Chichur buyPlains.
Fringilla rodochroa-Ciraaj(a, Plains. Hills.
Lonchura nisoria - Nuggenul rnuena - Deyra
Doon.
melanocephala-Dep Doon.
- Cheet-Cndura-Plains.
Passer domestiar-Clbcrya-Plains.
Pprrhula eythrocephaln-Hills.
Sturnide.
Sturnus vulgaris-tillirP-Plains,
in spring.
Pastor tristis-M slrali-Plains.
roseus--goolabem rntma-Plail~a.
pagodarum-booa pow-Plains.
- Mah~tten's-~--"ains.
ubluk-Plains.

Nyophonus Temminchii-Cunhra-Hills.
Neplenuis.
Pitta Brachyura, v. Tab. vii. fig. 3-Hills.
Turdus saulnrie-&Q-Plains.
diar-Plains.
atroplaris-Hills.
- psecilopterus-Hills.
e-ter.
- alboeinctus, Royle-Hills.
albicoilis, Royle, v. Tab. viii. fig. 3.
Cinclosoma leucolophum-Lower hills.
- melanoeepbalum-Hills.
- striatum-Kheree Pass.
Oriolus aureus~chck-Plains and Kheree
Pass.
- m e l a n o c e p ~ u s - p ~ ,rnrduk- plains
and Kheree Wss.
Chv&z.
Timalia Somervillii-Doomnee, Chutrea, Su-a
Pica erythmrhynca-Hills.
-Plains.
Dendrocitta vagabunda-lat.-Kheree
Pass,
- chatam-Cheekhd-Pl8hs.
visits plains.
Petrocincla cinclorhynchn-Hills.
Garmlus lanceolatus-Mu~ooree.
1x0s melanocephalus-Hills.
bispeculh-Mussooree,v.Tab.viii. fig. 1.
eafer-w-plains,
bodboo1
leucocephalus-Hills.
-Hills.
Corvus Comx-p&m
kag-Hills, visitsplains.
IBm Tiphia.
splendens-dcus kag-Plains.
Sylvia&.
Coracias Bengalensis g w a r , nee1 tnr, ~ c l
Sylvia sihilatrix.
hth-Plains.
- rufa-Plains.
Buceride.
- Trochilus.
Buceros visitn
gingianus
S.B.G.Dhunu,- Kberee P a s ,
- several species-undetermined.
- kdcheem-Plains.
- Cavatus-Hurdwar, Kheree Pass.
Notaeilla alba-meemla - Saharunpore, in cold
weather.
SCANSOBK~.
- D u k h u n e n s i s d - S a h s r u n p r e , in Pn'ttaeida.
cold weather.
Palaeornis t o r q u o t u w H.-Plains.
P h i c u r a atrata-tnw8w kumpa-Plains.
- flaviclolaris-tooyrm, H . - P h s .
- frontalis-lhurthrv kunpa-Plains.
Alexandri-gullttr Ma-Hills.
leucocephala-k+Itob-MohunGhat.
schiiticeps-Mussooree.
- aeruliocephala.
Budytes melanocephala- Snhorunpore- Near Pi&.
water.
Bucco grandis-Bmt kulrm--Mussooree.
Enicurus mrreulatus-khunjun-Hille.
- Philippensis, mas. and fern.-BusunlS. B.G.
Anthus agilis-Plains.
- caniceps-Mussooree.
Zosterops.
Picus Bengulensis-Deyra Doon and Kheree
Saricola rubicola
PMS.
bicolor-Plains.

-

-

-

-

-

-

Po"'=.

-

INSESSORES.
F~ulrosrars.
Mbropidb.

Nyctiornis Amherstiana-Deyra Dwn.
M e m p jawnicus-h~~ul-Sabarunpore.
- viridis-hummd-!Uarunpore.
Hirundin&.
Cypselus athis-Huwa bilbill. hnnc?ya-Plains.
Hirundo filifera-Ahbad-Plains.
- erythmpygia- Abobecl-Plains.
Hiindo
c(gniRYIgiaa.
Caprimulgue indicus- Chypka- P l h .
Todide.
sEuryhimus Dalhousim-Mussooree-in
Rains
Tab. vii. fig. 2, Jsmeson, Edinb. Phil.
Journ.
Haky&.
Alcedo mdi--gore maeiriannga-Plains.
Bengalensis -g&
naclimcnga-Plains
and within K i n

-

-

Dcm~msmn~s.
1Y-e.

3lnsCimp
- several species-Plains.
Xecipeta Melanops.
- Pdsii-Scr-boolbod-Foot

Murcipeta indim-bodbod-Foot
of hilla
Rhipidura albifmntata-ChddccL-Plains.
fu.scoventris-Chddcd-Plains.
Cryptolopha piocephala.
Phmicornis princeps-SahJes-Hills.
- peregina-SahcZee-Hills.
Lanindrr.
D i m r u s Balicassius-Jhamp-Plains.
Hypsipetes Psaroides-Hills.
Lanius muscimpoides-ldora-Plninr.

of hills.

-

-

-

-

-

-

1

-
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Picus Malsccensis.
1IIahrattennis.
Squmatus, fern.-Mwwree.
young male.-Mussooree.
Strennus - lukkw M (wood-cutter)
Kheree Paas. Deyra Doon.
Himalapanus-Mussooree.
Hyperytllrus.
Nepalensis.
hmnnifrona
Yunx Torquilla-S. B. G-migmtory.
Cudda.
Antropus pbillipensis-jwloha, Makwha, H.
Coeeyzus chrysogaster-Saharunpore district.
Leptosomus afer - p a p a - S.B.G. - Rains,
note pcco-pcto.
CuculusCanoms-Bwkwk-Hills, warm weather
--Saharunpore , in nuns.
fugax-S. B. G.-migratory, March.
sparverioides-Chip Cheep, H.-S. B.G.
-migratory, March.
Himalayanus.
Eudynamys orienmlis -koel- S. R.G.- April,
till end of rains. fen]. hhohal-S.B.G.

- -

-

-

--

Certhiadce.

Certhia Goalpariensis, v. Tab. vii. fig. I-Deyra
Doon.
U p u p Epops-hood hood, fhok budhya-Plains.
Trwur~osram.
Cynnirido.
Cynniria Mabrattensis.
nleliphagida.
Chloropsis-Hills.
Pomatorhinus
- erythrogenys-Hills.
Prinia-El ills.
R~soars.
Columbida.
Vinago fiphenura-huyul-Mussooree.
Colurnba Meenah-punduk-Plains
and hills.
- tigrina-ditla-Plains.
- humilis-Manukmo#'.
Cambayensis-S.B. G.
- leuconota.
- javanica-Deyra Doon.
Phasionida.
Gallus Bankiva-jungke mor--H urdwar, li heree Puss, Deyra Doon.

-

Gallus Sonnerati.
Lopophorus Impeyanua- Monnl, Moorg z w m
-Dhunoultee, Mussooree, Chwr.
Psvo mistatus, (mas. and fern).- mor -Hurdwar.
Tmgopan Hastiqii (Sntyrus melnnoccphalur)-eenar-Hills,
near snow.
P h i a n u s Pucrasia-bhh-Mussooree.
albo-cristatus-Kal;j-Kheree
Pass.
Wallichii (P. Stacqi)-Cher-Tuen
Tibba, &c.
Tefraonidu.
Coturnix textilie-bad-Plains.
- Pentah-Plains.
Perdix Chukor-ChuRor-Hills, passim.
- olivacea-ketur-Mueeooree-H ill partridge.
Ponticeriana - fedw - Seharunpore Grey partridge.
Pterocles exustus, fern.-Kheree.
Francolinus vulgaris, mas.and fern.-ha& tcdurPlains and hills-Black partridge.
Hemipodius nigricollis-luwe-Plain&
Sfrudionide.
Otis aurita-&ek-Foot
of hills.
deliciosa (Bengalenai8)-churg-Kheree
Pass.

-

-

-

GRALLATORES.
Ardeadn.
Ardea cinerea-Saharunpore.
vulgaris-kq-Saharunlmn.
- Antigone-Sam-Sahar~~npore district.
Egretta-Suf'
@la-Sal~arunpore.

-

- russata-Sufled

booglo-Saharunpore district.
- Grayii-Gorw bug-Saharunpore district.
Botaurus stellaris-Saharunpore district.
Ciconia Australis.
leucocepbala-Manuk jot-&harunpore
district.
Mycteria-ha jung-Saharunpore district.
Tonialide.
.4na~tomusTypus-Siam khd-Sahanmpore.
Tantalus leucocephalus-fiangeer-Saharunpore district-Rains.
Ibis religiosa-kuechea chorq Rccfhee cliora-SBharunpore district.-October.

-

Scolopacida.
Sahamnpore, common in
Numenius, black
April.
Totanus fuscus-Saharunpore.

-

L i m m melanura-Sahamnpore.
Scolopax rusticola-Nalapanee Mu~ooree.
Gallinago-&hu-Sahamnpore.
Rynchrea capensis- &ha -Saharut~pore.
Tringa ochropus.
Two or three undetermined species.
Char&.

-

Vanellus goensis-WeretSahmnpore.
Rallida.
Parra Sinenis-Julpcur-Sahamnpore, and Manukmow, in rains.
Glareola orientalis-Saharunpore.
Rallus aquaticus-Doulutpore jheel.
Crex puailla-Saharunpore in Demola nuddee.
Gallinula javanica-Jnl Moorg-hharunpore.
undetermined-kora-Saharunpore.
Porphyrio bpcinthinu-h-Dadoopore.
Fulica atra.

-

NATATOBE~.
dnatida.
Anser indim-Saharunpore.
Plectropterua melanotus-Nuhta-Saharunpore.
Anas leu~wphthalmm-Saharunpore.
- paeeilorhyncos-Saharunpore.
- mistate-Snharunpore.
- Creccs-Saharunpore.
- clypeata-Saharunpore.
- Girra-Ssharunpore.
- Penelope-Saharunpore.
- Querquedula Sahamn ore
Native
name buttuk and moorgfhbbas, of most
of the species.

-

-

- fistularie-Saharunpore,
Pelicanida.
Pelecanus O n o c r o t a l u ~ bhacManukmo\v.
g~
Phalacrocorax Javanicus-Jul
hag-Moeuffer
nuggur.
La&.
Sterna Seena-Gang clkl--9ahanmpore.

In publishing the foregoing List of Birds, the Author hoped it would have h e n accompanied by observations on their Geographical distribution by a distinguished Ornithologist. This, it is h o M , will still be done, with a more complete List than it is now
possible to publish. Though the specimens have not been subjected to a minute comparison with the species indicated, yet, as Mr.
Vigors, Mr. Gould, Col. Sykes, aud Dr. Horsefield, have seen and named the Birds, there can be little doubt respecting the correctness of tbe names published.
Mr. Ogilby has justly observed, p. lvii, that as the faculty of rapid flight enables birds to set oceans and deserts at defiance,
so it enables them to choose their own temperature and climate, and therefore renders them not so well adapted as Mammals and
fresh-water fishes for studying all the Laws of Geographical distribution. But as they tramport themselves from one country to
another, as the seasons vary and become favoural)le for affordingthem food and a suitable climate, so are they better adapted than
any other class of animals for appreciating the changes which take place in the climate of a place at different seasons of the year ;
so much so, indeed, is this the case, that in some places many of the operations of husbandry have been regulated by the appearance and disappearance of birds. Knowing the changes which take place in the climate, vegetation, and cultivation, both of the
plains and mountains of India, as shown in the Meteorological Observations, p. xxxvii*, and at pp. 7, 9, 13, 14, 16, 20, &c. and that
the animal forms varied also according to seasons as well as elevations, two plates of birds me figured, while a few of the animals of
different elevations are enumerated at pp. 6, 11, 12, 19, 24, 37, and 41. Birds (Plate 8) characteristic of the Himalayas, being in
fbrm allied to those of European climates, are Cardr~eZiscaniceps, Gamtlus bispecuhtis, and Turdus dbbllis, Nob., of which
the specific name should be changed to 7'. albocinctus, as the former name is pre-occupied. Tropical forms, as exhibited in Certhia
Goalpar-i&, Pitta Lrachyura, and E u ylaimus Dalho&,
are represented in Plate 7, as these, though common to the S.E., occur
so far North as SO0 of latitude, in small numbers, and only during the rainy seeson, of which the peculiarities of climate and vegetation are indicated in the above-cited passages. The specimen of Eurylaimw Dalhousirt. figured was shot at Mussooree, at 6,500
a lScience, and not by Mr.Wilson,
feet of elevation. This species was first described by Professor Jameson, in the Edinburgh J o ~ ~ r nof
as indicated in the Plate, and as I had becn erroneously informed.
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ILLUSTRATIONS
OF THE

BOTANY OF THE HIMALAYAN MOUNTAINS.

THE'introductory observations having enabled us to appreciate the extent and
general nature of the territories comprised within the boundaries of India, and shown
the general uniformity, or rather almost insensible gradation of temperature, on which
so greatly depends the natural distribution of animal and vegetable forms, as well
as those which are the product of art, we now proceed to the more immediate
object of this work ; that of illustrating the Flora of the Himalaya Mountains. Here
we shall find the changes in climate more rapid at successive elevations, and the
modifications in plants correspondingly great, whether we ascend the great mountain ranges near the Southern extremity of India or those towards its most Northern
limits. It is necessary only tb enumerate the sources whence our information has
been drawn, to show that these have been sufficiently extended to allow some
reliance being placed on the inferences which are deduced.
The situation of the Honourable Company's Botanic Garden at Saharunpore in
30' of Northern latitude, one thousand miles to the north-west of Calcutta, elevated
as many feet above the level of the sea, and placed nearly at the head of the extensive
plain which forms the great Gangetic valley, was admirably adapted for enabling an
observer to obtain a knowledge of the Flora of the plains of Northern India, as well
as of the Himalayan Mountains, it b e i within
~ ~ thirty miles of the commencement of
the successive ranges which form that great bamer between the dominions of the
British and the territories of the Chinese.
The herbarium consists of at least 3,500 species; collected, Ist, in the plains which
form some of the north-western provinces of India, from 28" to 31' of N. lat. or from
about Delhi to the banks of the Sutledge; 2d, of plants growing in the mountainous
tract included between the latter river and the Ganges, or between 30' and 314' of
B
N. lat.
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N. lat. from the level of the plains up to the Snowy Passes; with these may be
enumerated the plants of Cashmere, which can only be considered a valley of the
Himalaya; the third portion consists of plants from Kunawur, a country which being
beyond the influence of the periodical rains, has its climate, and consequently many of
its animal and vegetable productions, sufficiently modified to entitle them to a separate
consideration:
The researches both in the hills and the plains h a v i ~ gbeen carried on a t all seasons
for a series of years, the collection may be considered as giving (with the exception of
the lower tribes of C~yptogamicplants) a very fair idea of the Flora of that part of
India.
The plants from Cashmere were obtained in 1828, 1829, and 1831, by means of
native plant collectors sent with the northern merchants, on their return to that valley
af f i t and shawls in the plains of India.
after dispasiug of their a ~ s u a ipvwtnxnts
l
Along with dried specimens, seeds and living plants were also brought down, and
grown either in the Saharunpore Botanic Garden or in the Experimental Nursery in the
Hills. This collection can only be considered as giving a general idea of the nature
of the Flora of that far-famed valley.
The collection from Kunawur, consisting of several hundred species from a cold and
arid country, made in two years during the seasons of vegetation, will give a very good
idea of. the nature of the Flora of that tract. The first collection was made for me in
1$25, by the late Lieutenant Maxwell, of his Majesty's 1 1th Dragoons, and the second
by my plant collectors in 1831. With these, through the kindness of the distinguished
Mr. Brown, I have had an opportunity of comparing a collection in his possession,
made by R. Inglis, Esg. of Canton, in the year 1830, as well as a small collection in
the British Museum made by that adventurous traveller the late Mr. Moorcroft, in his
journey beyond the Himalaya ; a few specimens from the same tract of country sent to
~ r~ :a l l i c hby Messrs. Webb, Moorcroft, and Gerard, may be seen in the East-India
Herbarium.
That attention may not appear to have been confined to too limited a portion of
the Himalaya, the magnificent herbarium formed by Dr. Wallich, and presented by
the Honourable the Court of Directors of the East-India Company to the Linnean
Society, has been constantly consulted, for the purpose of showing either analogy or
difference in the vegetation of different portions of the Himalayas. The plants of
these mountains in the above collection consist of specimens from Dr. Wallich's
plant collector; in Kemaon, a portion of the Himalaya extending from the Ganges
to the Gogra, tog-ether with many sent by Dm. Govan and Gerard, from Garhwal
and Sirmore. The great proportion, however, consists of plants collected by Dr.
Wallich himself in Nepal and its mountains, together with sonle from the same
country collected by Dr. Buchanan Hamilton. The most southern and also most
western point from which any considerable collection has been obtained by Dr.
Wallich's plant collectors is from the mountains above Silhet and Pundooa,-so
that
1
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that the space whence the several colkctions have been formed extends1 ovelr fen
degrees of latitude and nearly twenty of longitub.
Though there is no intention, in the presmb work, of treating of the BMany of
India in general, yet as it is proposed particularly to note, not only the diilkmce in
the vegetation of the Hills and of the Plains and the distribution of particular families,
but also for what other plants, chiefly the useful praductsr of; similarly constituted
countries, India is peculiarly adapted, it may not be improper to rema& that the
observations respecting the distribution of difikrent tribes will be deduced from the
collections and works of Drs. Roxburgh and Buchanan, Wallich and Wight; as. well
as from the author's own c~llectionsmade in the most northern provinces of India.
It is hardly necessary, after the liberality with which Dr. Wallich placed his
treasures in the hande of the Botanical World, to mention, that previous to his
departure for India he expressed his most aoxious desire that every possible use
should be made of that portion of his collection which he had not himself had an
opportunity of publishing, apd joined in an application to the Honourable the Court
of Directors, that his unpublished drawings should be placed at. the disposal of the
author for the purpose of selections b e i ~ gmade for the present work. Major-General
Hardwicke has also most kindly placed in the author's hands ten volumes of drawings
made in the plains of Northern India, and also while travelling nearly thirty years
ago in the Himalayas. These, when so used, will be duly acknowledged, but the
greater portion of the illustrations will be from drawings made under the author's
own direction. These were executed by the Honourable Company's painters, who
during Dr. Wallich's absence in England were by the orders of the then GovernorGeneral of India, the Earl of Amherst, sent from the Botanic Garden at Calcutta
to that of Saharunpore.
Some explanation may perhaps be expected upon the preference given to the
publication of the illustrations according to the natural families, as well as upon
the particular series which has been adopted. For the latter no better reason than
that of convenience can be assigned, as the celebrated De Candolle is the only botanist who has attempted an arrangement of all plants according to their natural
families. For the adoption of the natural method of classification, no apology is
in the present day necessary, as the advantages have been so frequently displayed
ever since the illustrious Mr. Brown proved them in his Prodromus of the Plants of
New Holland, and has so often illustrated them by his luminous observations on
the Flora of different countries ; a course which has been followed by the great
Humboldt and other celebrated botanists. For whether we consider the structure,
classification, geographical distribution, properties, or uses of plants, in every way
does the natural method afford numerous advantages, particularly as our observations,
instead of being confined tg species and genera, may in general be made applicabk
to whole tribes of plants.
This we shall see to be more particularly the case in noticing the geographical
B 2
distribution
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distribution and uses of different families of plants, and in making the application to
India of the result of our observations; for no where is the field more extended,
and at the same time more favourable for acclimating the useful productions of different countries. In the peninsula of India, and in the' neighbouring island of Ceylon, we have a climate capable of producing cinnamon, cassia, pepper, and cardamoms. The coffee grown on the Malabar Coast is of so superior a quality as to be
taken to Arabia and re-exported as Mocha coffee; the Tinnevelly senna brings the
highest price in the London market; and there is little doubt that many other valuable products of tropical countries may be acclimated, particularly as several are
already in a flourishing condition in the Botanic Garden at Calcutta, such as the
cocoa and nutmeg, as well as the camphor, pimento, cajeput, and cashew-nut trees.
In the Neelgherries a favourable site might without doubt be found for the cinchona,
as well as the different kinds of ipecacuanha; and as the potatoe has been iutroduced into almost every part of India, equal success and considerable benefit would
probably result from introducing the different kinds of arracacha, so much prized for
their roots as food for the natives of South America.
Along the coasts of the Bay of Bengal the cocoa and areca-nut palms flourish and
abound, and the continent every where produces indigo, cotton, tobacco, sugar, and
opium. The first, hardly of any note as an Indian product thirty years ago, is now
imported in the largest quantities into England. The cotton, though indigenous to
India, has not been in any way improved, though many provinces seem peculiarly
well adapted for the culture, particularly Malwa, and those to the north-west. The
tobacco brought home by Dr. Wallich from Martaban was pronounced by competent
judges in England to be equal to the best from America; while the Persian tobacco,
the produce of a peculiar species, the Nicotiana persica of Dr. Lindley, is celebrated,
and commands a high price both in India and Europe. This, there is every probability in considering, would succeed well in the N.W. provinces which are nearest its
native country. The opium of Patna is preferred in China, and that of Malwa bids
fair to rival Turkey opium in the European market. The sugar-cane is cultivated in
every part of India, but very inferior sugar has hitherto been produced; lately,
however, a manufactory has been established near Calna, a new mine opened in the
Burdwan coal formation, and very superior specimens of sugar sent home. Here
the occurrence of sugar at the surfdce of the soil, and coal only a few feet below it,
in a county where labour is so cheap, ought to be attended with decidedly favourable
results. If from these we turn our attention to other products, we shall still see
that there are great capabilities even where we should least expect them : for though
India is generally looked upon chiefly as a rice country, wheat has been imported
into and sold at a profit in England from the northern provinces, and flour for
making starch is now one of the annual exports from Calcutta. Of dyes, medicinal drugs, res&s, and gums, there are great varieties, and more might be successfully introduced. Timber of every kind is every where abundant, the coasts producing
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ducing teak, ebony, and many others; the interior, saul, sissoo, bamboos, and rattans,
while a great variety of plants, though but little known, yield excellent material for
cordage.
The northern provinces and the hilb forming the more immediate object of this work,
will be more fully considered in the sequel ; it is sufficient at present to observe, that
at one season they grow European grains and a t another those which are peculiar to the
tropics : and that many perennials of both these two climates seem to succeed equally
well in the northern provinces of India ; here, therefore, many of the useful products
of Persia, Arabia, and Barbary, might be grown.
The hill provinces enjoy nearly similw advantages ; the forests are formed of oaks and
pines, and the Bill-men make their strongest ropes for crossing rivers with hemp, which
every where abounds and is of the finest quality ; opium, rhubarb, and turpentine, form
articles of commerce, as well as musk, Thibet wool, and borax from the other kingdoms
of Nature.
Somewhere in the valleys at the foot of these hills, or at moderate elevations, the
more generally useful productions of European countries might be successfully introduced, as the olive and the hop ; the latter would be particularly beneficial, as a
brewery has been established in the hills, where the climate is excellent.
Here also, as I have recommended in a report to Government, there is considerable
prospect of success in the cultivation of the tea plant, for the different elevations allow
of every variety of climate being selected, and " the geographical distribution of this
plant is sufficiently extended to warrant its being beneficially cultivated."
The above few examples will be sufficient to show that in the climates where these
varied productions grow,others from different countries may be successfi~llyintroduced.
I t is not to be expected that equal success will attend every attempt, but where so many
circumstances are favourable there is little probability of failure in many, if the proper
means are adopted for ensuring success ; and these consist chiefly in applying to one
country our knowledge of the climate and productions of another, where any similarity
of circumstances occur ; and I entertain sanguine expectations that, with moderate
attention and proper encouragement, the products of India may be still more varied,
almost indefinitely increased in quantity, and very much improved in quality. Hitherto,
instead of endeavouring to call forth the resources of the country, it seems rather to
have been wished to repress its energies, by charging upon articles of well-known inferior
quality a higher duty if imported from the East-Indies than from other parts of the
world.
Having mentioned that considerable uniformity of temperature and of vegetable productions occurs over a very great expanse of Indian territory, we proceed to adduce
specimens from some of the most northern parts as an indication of the truth of the
observation. Delhi, the capital of Northern India, situated on the western bank of the
Jumna, nearly at the upper part of the inclined slope which forms the plains of India,
is elevated about eight hundred feet above the level of the sea. The soil is barren and
remarkable
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remarkable for its saline efflorescence, and the wells for the brackishness of their water.
The rocky soil, always exposed to the solar rays, absorbs much heat, and a high
temperature with considerable dryness is produced in the hot weather; but from the
openness of the country, and exposure to winds which pass over extensive laLes in the
vicinity, a greater degree of cold is produced in winter than we should otherwise expect.
We do not therefore find in the Flora round Delhi such plants as Guttifwc~, A~umacee,
and Strychnee, which requiring moisture with heat, flourish in the southern pmvinces
of India. But the climate in general being favourable, and the nriaimtw of cold not
long continued, we find many of the plants which are common in warmer parts of India,
but which are not found at Saharunpore. Among these may be enumerated Ailantus
excelsa, Prosopis spicigera, and Saluadora persica, with Capparis aphylh, and species of
Hibiscus, Gret.uk, and Flacourtia, as shrubs, together with such herbaceous plants as
Anisochilus carnosw, B r u a Javanica, Elytraria crenata, Fagonia Mysorknsis, Aepidagathis
cristata, Acanthus Madraspatensis, Echimps echinatus, Cenchrus echinoides, also species
of Cocculus, Leucm, Aristolochia, Polygala, and lonidium. Cochlearia fIava spreads along
the banks of the Jumna, nearly up to Delhi. A species of Farsetia and Linaria ramosissima are found ; the latter only enumerated in the Flora of more southern parts
of India ; while a SaZsoZa, which is common, indicates the saline nature of the soil.
Balanites 2?b~ptiaca, Alhagi maurorum, Salvadorn persica, and species of Ethulia,
Heliotropium, kc. are remarkable as occurring all over the Northern provinces of Hiadostan, and being equally common in Egypt, while the presence of a species of Picnomon
and one of Kentrophyllum is interesting, as forming a point of resemblance to the Flora
of the South of Europe.
Most of the plants which have been enumerated, I also found on the hills near
Lohargaon and Minapore ; several were recognized by Dr. Wight as occurring in the
most southern parts of the peninsula, and nearly all have been described by Dr. Boxburgh as occurring in the neighbourhood of Samulcottah.
To show the effects of protection and culture, Xanthochymw dulcis may be adduced
as a remarkable instance ; this tree, which is found only in the southern parts of India,
and which would not live in the more exposed climate of Saharunpore, exists as a large
tree in the garden of the King of Delhi ; but here, surrounded by the numerous buildings
within the lofty palace wall, in the midst of almost a forest of tees, with perpetual
irrigation from a branch of the canal which flows through the garden ; an artificial climate
is produced which enables a plant even so sensitive of cold as one of the Guttifee to
flourish in the open air at Delhi, where it is highly prized, and reported to have milk
thrown over its roots, as well as its fruit protected from plunder by a guard of soldiers.
The animal kingdom does not preseqt many peculiarities to distinguish this district
from that of India in general. The Lion is however almost peculiar, being found
beyond Hansi on the edge of the desert. The Neel-gae is common in the plains, and
the Porcupine and a species of Hedgehog which I have called Erinaceus hdicus, and
the short-tailed Manis, are common about Delbi,
In
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In m i n g the Jumna in the latitude of Delhi, and entering the Doab or flat country
between that rivet a d the Ganges, a considerable difference L obserred in the vegetation,
the ariddooking thorny shrubs having disappeared, a d the treea become more luxuriant ;
this is consequent chiefly upon a change of soil, and is more obegrvable as we appmch
Meerut and Saharunpore ;-if we take the latter as an example, we shall obtain a Eair
specimen of the Flora of the plains of northern India.
The district is flat with but slight inequalities, intersected by several rivulets and
watered by the Doab canal. The soil is generally clayey with a proportion of sand,
having a subtratum in many places of hard and retentive brick clay, and in some
situations kunkur, imbedded in masses sometimes large enough to be used in the erection
of tombs, but is generally employed only for making a coarse kind of lime. Below
this, small gravel is brought up in digging wells. A part of the district is rather more
elevated than the rest, therefore drier ; and water being more distant from the surface,
the wells are deeper ; this tract is called khadir, while towards the hills and beyond
Kheree, @ ground being low, moist, and frequently overflowed, is called bangur land.
The climate has been described as being that of India in general ; but modified
by the more northern position of Saharunpore, as the cold commences earlier, continues later, and is succeeded by a short spring in February and March, when the
deciduous trees come into leaf, and the greater number into flower; the heat in May
and June is considerable, and the rains plentiful. The periods of occurrence of
the maximum and minimum temperature (105' and 37' in June and January) being
remote, tile rise and fall very gradual and divided between several months, degree
and continuance of cold weather is produced, which allows of the growth of many
annuals apparently incompatible with the Flora of the country; while the great
rise of temperature in the hot months, and the influence of the periodical rains,
permit the successful cultivation of tropical plants, which appear equally at variance
with the European-like cultivation of the cold-weather months; as the great heat,
however, is never very long continued, nor the cold excessive, many perennials both
of tropical and temperate climates thrive here in the open air, and this latitude
may be considered as being nearly the northern limit of the Flora of India, as well
as the southern boundary of that which is called the Oriental or Persian region.
Tropical plants cbnot easily extend beyond this, for though they can resist a
moderate degree of cold in a dry atmosphere, in the north-western provinces there
is always a good deal of rain about Christmas, when the cold, much increased in
consequence of the freer radiation which ensues on the clearance of the atmosphere,
combined with the moisture, is injurious to many plants, which have besides to
undergo great vicissitudes of temperature instead of the equality of the tropics.
Hence in valleys and in the midst of thick forests, where the climate is moister,
the radiation less free, and the range of the thermometer less extensive, we find the
same plants reaching a much higher latitude than in the open plains. This we
shall see strikingly exemplified as we pass through the belt of jungle in ascending
the
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the Himalayas from the plains. With respect to perennials of more temperate climates, though many thrive, others, as well as most from alpine situations, suffer,
not so much from the great heat, which when shaded from the direct rays of the
sun they resist, nor from the equable moisture of the rains, but from the clear
weather which succeeds, when there is always a good deal of moisture, with great
heat during the day and considerable cold a t night: a state of the atmosphere which
is not only hurtful to plants, but injurious to the human frame; we cannot therefore expect to find, either in a wild or cultivated state, such plants as the Gutt;fera, impatient of the least degree of cold; for even the mangoe, though flourishing as a tree and producing fine fruit, requires when young to be defended from
the cold by a covering of grass; the same may be said of the custard apple (Anona
squamosa), of which indeed old plants are frequently killed by the cold of winter.
The plantain, covered by sheathing petioles, is enabled to resist a greater degree of
cold, and survive through the winter, while the more delicate Papaya is generally
killed. The pine apple does not flourish, but the Agave is as vigorous as in more
souttlern latitudes, and Pandanus odoratissirnus is only kept alive in the shade of
trees. The arboreous vegetation is the same as generally found in the plains of
upper India, consisting almost entirely of Dicotyledonous trees, which lose their
leaves in the cold weather as completely as trees in more northern climates. The
Monocotylenous trees consist only of Phenix sylvestris, and of the almost stemlkss
P h ~ n i xhumilig. The most common trees are Dalbergia sissoo, Acacia Serissa,
Arabica, and Farnesiana, Cedrela Toona, Brrtea frondosa, Aigk marmelos, Feronia
elephanturn, Nageia Putra?zjiva, and species of Melia, Ftcus, Morus, Trophis,
Bauhinia, Cordia, Gmelina, and Premna. Of shrubs, species of Zizyphus, Capparis, Carissa, Etis, Vitex negundo, Buddleia Neemda, Guilmdina Bonduc, and
Cratreva religiosa. The smaller herbaceous plants consist chiefly of species of
Cassia, Redysaree, Justicia, Barleria, several Cucurbitacee, Euphorbiacea, Sida,
Carduus, Cirsium, Chondrilla, Cgsulia, Cotula sternutatoria, Ocymum, Leucas, Cissampelos, Vallaris pergulana, Cardiosperr~lusn Halicacabum, Plunzbago Zeylanica,
Gisekia pharnacioitles ;also of Corchorus, Achyranthes, Portulacca, Triantherna, Celsia,
Trichotlesma, Heliotropiun~,Boerhaavia, Aneilerna, Aloe, Anthericum, Gloriosa superba;
Costus Nepak~sisis the only one of the Scitaminere, which escapes to any distance
from the hills, and 2Rxrina sulcata the only orchideous plant found in the arid
plains, and this is spread all over India, from Ceylon to Saharunpore. The bamboo is only found in a cultivated state; the other gramina consist of Sporobolus,
Polypogon, Eragrostis, Rottboellia, Saccharum, Andropogon, and Anthistiriu, with
species of Panicum, Puspalurn and Elytropkorus.
In the vicinity of water and in moist situations, many of the same plants, that are
common in other parts of India in similar situations, are found here. Herpestis
monniera, Gratiola juncea, Hydrolea Zeylanica, Sphenoclea aylanica, Limnopilila
gratioloides, Jussica repens, Marsilea quadrifolia, together with species of Coi.r,
Leersia,
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Letrsia, Sugittaricr, Pontade7a and &toonus; and with these dong the edgee of rtreltns
we generally find species of Polygonurn, Rumex a d Tanaris, and as aquatic0 NibittrP,
spccioatm, Euyale f m x , Damamzhnr Idicum, Trapa bispinosa, several opeciea of
Nymphaa, Utricuknia, Potantogston, h a , one T p h a and Valljsneria ;h g with t h
Ramncarlw seelaratus and aquutilis are found; tbe former in every part d Indiw,
but the latter I have only met with in the Northern provinces. Here we have a good
instance of the equalizing effects of water in producing uniformity of temperature, for
we have in one situation many of t6e m e kind of plants which oacur in more northern
latitudes, as well as in the most southern parts d India.
The plants hitherto enumerated are either those which, from b e i i perennial, give the
character to tbe Flora, or occumng in the rainy seaeon, assimilate it more to that of
tropical countries. But in the cold weather, or from November to March,when the
temperature becomes low, and the ground as well pa the atmosphere dry, apeciea, generally only single onee, of colder latitudes, elevated sites, or of European geoera, make
Lithoapermtrm, '
their appearance, as of Pem'lla, C ~ n u l o ,Arenaria, *rgu&,
Dadegcantia and Poa. The following plane appear to be identified with those found
in northern latitudes; some have no doubt been spread with the Cerealin, others have
crept down from the hills, or spread themelves from more northern latitudes:
Malva rotundifooliia, Vetonica hederifolia, fimaria Yuillautu, Anegallir car&, Sonchw
oleraceus, Antirrhinurn Orontiz~na,Silene comidea, Sapomria vaccaria, Avltna fatua and
LoIiurn temulenttm; Verbena o#cinalia and Zapmia n w r a , more extensively diffused,
are also found here ; Peganum Harmah is found a little to the north of the district near
the Sutledge, and also in the vicinity of Agm, but it h e probably been introduced
i d 0 the latter, as its seeds &ill continue to be used in mediaine by the natives of India.
From the foregoing enumeration it is evident that, with t b trifling exceptions mentioned, there is great uniformity in the vegetation of different parts of the widely
a t e n d a d plains of India, as several of the piante found in the northern parts of the
Continent are equally so in the southern parts of the Peninsula, as well as in the
bland of Ceylon, and some even, as enumerated by Mr. Brown, on the eastern coast
of New Holland. A& p$oltdta, G u i W i n a Bonduc, and GirejGia pharnacio&,
a u r in Africa, ae well as in every part of India; while species of Cratme are
fbund in both, as well ae in America. Ltwana i~ generally considered an American
genus; btat t h e ir no doubt that one, if not more species, are indigenow to
India, as I have found it common in the north-western provincee, and Dr. wal]ich
in Rohilcund. He had also a species sent him from the Neelgherries ; and L. fiivm
of Ventenat was also most likely obtained fmm the Peninsula, while Fmkaol met with
L. vibwrndes in Arabia. Cactus hdicus, Roxb., another plant common about Saharunpore, and indeed over all India, is the only species, not only of the genus,
but of the family found out of the New World; though Dr. Roxburgh has also a
Cactus Ckimnsis, But it is doubtful whether the formex may not have been introduced
into India.
c
Having
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Having seen that both the climate and vegetation partake at different seasons of the
year of the nature of both temperate and tropical parts of the world, we shall be less
surprised at findmg the cultivation likewise participating in this double ndure, and the
northern enjoying, like the sou4ltern parts of India, t w a emps during the year : the one
called the Rhureef or rain crop, sown m May md June and reaped in October ;, the
other sown in October and reaped in March and April, called the rubbee crop.
The latter, embracing the months which approximate in temperature to that of the
seasons of cultivation in colder countries, corresponds with them also in the nature of
the grains cultivated ; as, for instance, of gramina, wheat, barley, oats, and millet ; of
legumiaous @ants, peas, beans, vetch, tares, chick, and pigeon peas; of crucife)*@,
species of Simpis and allied genera cultivated for oil seeds ; and of the umbellqera, the
carrot, coriander, cummin, species of Ptychotis and F~p~culurn
panmorium ; as well as
of other tribes, tobacco, flax, safflower, and succory. Hemp exists in abundance in a
wild state, but is only used for making an intoxicating drug. Almost all the esculen6
vegetables of European countries succeed remarkably well in the cold weather in India.
I n the rainy season a totally different set of plants engages the agriculturist's attention, as rice, cotton, indigo, maize ; Holcus Sorghum, species of Panicum, Paspalurn,
and Eleusine; of leguminous plants, species of Phaseolus and Delichos; many of the
Cucurbitacece, as well as Sesamum, and the species of Solanurn for their esculent fiuit,
Ginger, turmeric, and pan, or betel leaf, do not extend quite so far to the northward.
The Crotakzrils juncea and Hibiscus cannabinus are every where cultivated for the purpose
of yielding fibre for rope-making.
As we have seen with perennials of other kinds, so it is with those yielding fruit of an
edible nature ; many, both of tropical and temperate climates, succeed nearly equally
well in the northern parts of India; so that, taking the Saharupore garden as an
example, we have collected in one place, and naturalized in the open air, the various
fruit-trees of very different countries,, as of India and China,. Caubul, Europe, and
America,
Of those belonging to hot countries, we have the plantain, custard-appre, shaddock,
orange, lemon, and guava, with the mahgoe, tamarind, and others, which are common
in every part of India. Of Chinese fruits, the Leechee, Lopat, Longan, Wampee, flat
peach, and digitated citron, are perfectly naturalized. Of fruit-trees from more northern
eountries, as Caubul and Cashmere, and from the Hills or Europe, there are the almond,
peach, nectarine, apricot, plum, pomegranate, grape vine, apple, pear, quince, mulberry, fig, and walnut. Of useful trees of cold countries, which thrive in what is at
some seasons so hot a climate, pines, oak, maple, dog-wood, service-tree, holly,
juniper, and box. Of American trees, besides those first enumerated, the logwood,
mahogany, Parkinsonia aculeata and Acer negunrlo may be instanced as perfectly
naturalized.
That to hope for success in the cultivation of a still greater number of the useful
plants of other countries is not chimerical, is evident from the result which has already
attended
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attended the attempts which have been made, particularly when we take into consideration that countries Which have many valuable productions of 'their own, have
already possessed themselves of those which were originally peculiar to India. I t is of
some parts of China a d Japan, as well as of America, New Holland, and the Cape,
parts of Persia, Arabia, and the north d Africa, corresponding in latitude and a good
deal in climate, particularly in having hot summers and rather cold winters, that it
would be tbe most desirable to acquire the productions, whether these be the gift of
Nature, or the result of the successful application of Art.
The distribution of the animal kingdom does not present any thing requiring particular
notice, except in those which are migratory, for the dhers being always subject to the
influence of temperature, partake of the uniformity in distribution all over India, which
7ve have seen to characterize the climate and vegetation.
The camel, buffilo, and bullock form the beasts .of burden; the latter alcme used
for agricultural purposes; though the climate and soil being dry, and the pasturage
good, the district is favourable to horses, and the breed haa been of late years much
improved .by means of the Company's stud. Tigers were formerly common in the very
.centre of the district, but the increase of cultivation has removed the jungles, with its
inmates, to the outskirts : now the antelope roams over the plains, and the peacock is
found near mast villages where there are groves of trees. The other Mmmalia are those
common in almost every part of India. The ottem, which are very abundant near all
the rivulets, are perhaps less common in the southern provinces. The rattel is considered only a variety of that found at the Cape, while the caracal is identical with that
found in Persia and the north of Africa. With regard to the feathered creation the
variety is greater, as they have the power of changing their habitation according to the
seasons. In the rains numerous G r a l l ~and Anseres make their appearance ; among the
latter the pelican, with many, towards the close of the season and in the cold weather,
which are well known as English ducks and teal. The Chinese jacaola and purple
.gallinule are also seen, as well as coots and rails ; together with the ibis, curlew, bittern,
and egret. The different kinds of game, as black and grey partridge, quail and snipe,
and among the latter, Scolopax capensis. The starling, oriole, and cuckoo, make their
appearance chiefly in ihe spring. The insects met with are those common in every part
of India, and several have been recognized in my collection by Mr. Wilson Sauuders
as also found by him at Calcutta and Madras. Of these may be instanced the fire-fly,
which attract43 every one's attention, as well as several of the Coleoptera, as the Copris
Molosaus, Lamia rubus; and of butterflies, Papilio Epius, Vanessa Almam, Pieris hyparote,
Terias Hecabe, EublQa Pkm'ppus, and Phalanta anticar, are among others which are
.common in the northern, as in the most southern parts of India.*
It
Theee, together with gome hill specimens, have been examined and named by Mr. Samouelle, of the
British Museum, to whom I &el much indebted for hie kindnem.
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It is generally well known that the baees of the mountains in Indim are every w h m
covered with a thick, and often impenetrable jungle, and that a b a d strip of this
natnre extends along the whole fmt d the Himalaya from ChitQgong ta the Sutledp.
This gractually diminishea in breadth and density the further we p r o d to the northward, until in the oountry beyond the Jumna it is scarcely perceptible.
The greater portion of the land occupied by this tract of jungle is low, and king
inundated during the rainy s e a m , as well as by the hill strearm, frequently o d o w h g
their banks, is generally in a moist state, and has hence been called the T u m i , or
moist land. The powerful rays of a nearly vertiual sun beating upon this, and a dense
zuass of vegetation, where there is little circulation of air, produce a heated and moist

atmmphere highly favourable to the production of tropical plants. From the southern
and eastern parts of this tract, on the confines of Silhet and Chittagong, Drs. Roxbucgh
end Wallich obtained their splendid epecimens of tree-ferns, apd numerous species of
Scitam'nw, of Epiphytal Orchidece, of P i p r a m , Ebenucece, Bignoniacrra, Myr~snce,
Byihzerioixtz, Mdvacee, Gutt;fma, Dip~erocarpec~,
Anormcea and D i i h k e ~ .
According, however, as we applrolttch the north-western limits of this tract, so do we
find that, ire the same eausea operate in a less degree, so does the jungle diminish in
breadth and density, the cuuntry becomes drier, and the atmosphere lees mGst. In
consequence, however, of the increased cold of the winter months, the lwre etrikingly
tropical
disappear, rsld some of a European type by degrees make their appearwee; but as there is atill considerable heat combined with moisture, so do we find
mmy of the plants w b b are common in Bengal and Silhet, in the Peninsula, and even
in Java, crreeping bo a much higher northern latitude along this favourable traat, than
they can do in the open plains.
In the mu& northern parts, the jungle consists generally of large trees and long
grw ; tbe let@ is m u a l l y Burnt down for the purpose of allowing cattle to feed upon
the young Made, wb'ih immsdiately shoots ap on the removal of the old grass. Thie
bw nqp ef hills ie coverad with trees and k b a m a n s vegetation, and the valley of
&ym, ip the weleared parte, wi$l denae and almost impenetrable foresta. I t ia
u o n e w w y at pra~entt s Calre aparate wtice d the distinctions in the Flora d these
low hille and of the valley, at3 tbere is betthem a general uniformity, adapting
each for )be support of mrrwy of the a p d d s and plan& which occur in perfection in
more w t h e m latitudes. For thou& the rhinoceros a d wild buffalo are not found b
the qorthward of tbe Gangea, the elephant here reaches hie maat northern limit.
Tigw*, leaprds, hyenoa, lynx* and beam are cvmmn, as well as 8imiu r h w and
E n t W , together with tb stag, the opstted and Bog deers, with tbe hur-ltomd
antelope. The jungle f ~ w lM
, i k i n and kek (Otia Beng~lensisand ~ i - ) ,horn-bill,
and a green pigeon (Columba Javanica), with Picus Bmgaknsis, are common as birds ;
and the Papilio parakekte is remarkable m a butterfly found alsa by Dr. H~rsfieldin
Java. A species Qf Boa constrictor is found in the lower bills as weH as in those of
Central India. As indicating the vicinity of a cooler climate, a species of pheasant
(P.leuconotus)

~~
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(P. k m o t t c s ) may be noticed as existing with the jungle fowl in these h a , and the
woodcock is occasionally shot in the Doon in winter.
According as we have s e a to be the caoe in the plains of Upper India, so do t$e
valleys at the foat of the Himalaya enjoy a dimate and vegetation partaking at
Wezmt seaaom of both the temperate md torrid zones. At Deyra, elevated about
two thousand feet, with a maximum and minimum temperature of 101" and 37',
where snow occasionaUy Mls, we find meny of the plants of Lower India man?
ftourishiog than in the neighbouring plains. As, for instance, Artocarpuo integrgolia,
P a k ~ @ m m and
,
di%k3umtkinds of limes and plantains. Riae, with many of
the smaller p i p s , f o m the chief cultivation, though wheat and barley are n d
neglected, but very little gram (Gcer arietinum) is cultivated. This difference in a
cooler climate can anly be asmibed to the greater moisture, as well as to the less
free radiation which takes place during night in tbese valleys than ia h e open p l h
As arboream vegetation is characteristic of tropical countries, SO we find in the
doons or valleys at the foot of the Himalaya a profusion of trees, many of which ape
eommon in more louthem pa- of India; and arborescent s p e c k of genera, of which
herbaceous opes are found in colder parts of the world, as of Terebkthacee, &mea q u a amzc&ium, Budmania lat;fdie, Spondiaa 4nrtng$era, BoawZZia gkbra, Garuge
pirmata, Odina Walier; of Legumimsa,arborescent species of Cas~ia,Bauhiloia, D a b gia, Pongamin; Bauhink coymbosa and Robinia rnacrophylta exist as immense climbem,
d the Acacia Cdeehu in great abundance, affording its extract as one of the articleti
d commuce ; while Cdkartocarpa $8tula, Butea fromdwa, and a apecias of Er~6hrbw
when in flower, fBrm the gwat oroamente of the foreat. Of Mulvacea and filiaceQ,
several species of Wibkecub and Grewia ; Byttneriacetz, speaks of Ster&
a d
Kydia ;$ureslpti(~cotz, Mmrraya, G&00g.IP3;9 and Citrus ;Bodax kptaphyliwn, with ib
&ax& ~ ~ p p o r f eby
d great buttresses. Myrtaca, Euge~ziaand Carey ;Combretaw,
species of T d h , Carrwrpua a d Pmtaptera; species of N m k a and Hymemdkt~~on,
&mkletia, with Cofd~ h g a h ~ i a and
,
others exist as species of Rubiacea;
of a r h o e n k Beragke, species of Ehretis; and of Euphorbiacea, Phyhnthus Em&&a, species of Ro~ksra,&&&
Itlzd frutescent species of EM.wbia; of Urtice~,
d
~ kzcdcr,
p ~wmen>ua q e c k of fiw a d of TrOpnie. Among the other
oFees warthy of notice Dwqyros Ed7yq~h-iuaad Moringa pteqgappem may be
awntiasled, as welt rts the Saul ar Shrea rebwta, with its durable resinous wood,
dining laves, slrd rbowy clvlaters of flowers, forming in many places a forest
lertending far m y d s s witbout the interposition of any other tree. Mankz
Spgoaifok Pog~btmm+&&aid@,
Pmax alora, B~op'c~ka
cor@Yoolia, Biophytum
muithum, and Smithia amitiua may be instanced as plants found in the most ~ 0 u t h e r ~
pads of India, and mne even in Java. Of herbaceous plants the forms are also
very tropical, mnsisting of s p e c k of Curcum, &giber and Gbbba, as well as of
P d h , P i p r and Begmiu; Plaiazltbera gigantea, and Saccolabium gtdtatum may be
token a~ specimens of the OrchideQ. Cyrt4ycra obtusct and j'ava, with EuIephis
herbacea
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'ifierbacea occurring in the valley within the hills, and the last also' in the Kheree Pass,
Bamboos are common at the foot of the hills, and the plantain seems to be wild
in some places. I t is not the least interesting feature in the Flora of the northern
portion of this tract that the palms here attain their highest limits, a species of
Cnlamus being found in the valley ikself; and a P h ~ n i zwhich
,
I have called humili~,
.from its never attaining above a few feet of elevation, exists alongside of the Pinua
.Zong;fdia, which is the only one of the Indian Conger& found at so low an elevation
as two thousand feet. The existence of European and tropical forms in juxtapcsition
is an interesting fact for the Geologist, particularly when it is considered that the
vicinity of lofty hills affwds a still greater number of the former, while the valley
is filled with the iatter.
That it is not, however, devoid of other characteristics of a more temperate climate, we observe, from finding species, generally only single ones, of the following
Uimus, Sali.r, Gentiuna, Campanula, Geranium, Rosa, Rubus, Clegenera: P~TIUS,
matis, Viola, and Galium.
That similar vegetation characterises the forests further to the eastward may be seen
in the accounts, by General Hard.wicke and Mr. Trail], of that passed through in
'entering Kemaon, which is described by the latter as consisting of Saul, &6w, and
%amboos, and called in Bishop Heber's Journal the belt of death." If we proceed still further in the same direction, the low land lying between Nipal and
the plains of India will be found of the same nature, both w.ith regard to climate
and vegetation. DT. Buchanan describes it as hot and unhealthy, the vegetation the
same as in other parts of India, and similar to what we have already seen characterizing the tract between the Ganges and Jumna. Bounding this on the north is a
~egionof nearly the same breadth, consisting of small hills coaered with numerolls
trees, which, aceording to Dr. B., resemble those of Goalpara; and from the instances
given, likewise those found in the hills near Hurdwar, as we find among them Saul,
Sissoo, Tmn,Catechu, and Pinus Jongifolia. The nature of the vegetation in the most
southern part of this tract has already been indicated as occurring in the districts
of Silhet and Chittagong, where the several Palms are found with the Treefern.
As in ascending mountains, the same decrease of temperature is observed as in
receding from the equator, so do we observe a similar change in vegetation ; and it has
been remarked, that the same families and genera which approach nearest to the poles,
are those which attain the highest ele~ations'in mountainous regions, This is no
where better exemplified than when we depart from the tropical vegetation of the plains
of India, and passing through the intermediate changes which may be observed in
proceeding from the equator to either pole, we attain a moderate elevation, and find a
mild temperature, with the climate and many of the productions, both of the animal
and vegetable kingdoms, of the temperate zone. At a still greater elevation, where
from the late melting of the snow in summer, and its .early fall in autumn, the season
of vegetation is as short as in polar regions, we have in place of either an Indian or
a European

-
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a European one, rt perfkctly Alpine Flora. But as the decrease of temperature is
gradual, so is the d i s a p p e ~ a m of
e I n d i Eoms, and we continue for some time to meet
plants with which we are familiar in every part of the plains, many of which indeed
must originally have been derived from the bases of these mountains. Among these
may be mentioned Butea frondw, Carkw +aria,
Justicia Adhatoda, Nyctanthes
arbor tristis, Grislea tomentma, Sterculiu villosa, Kydia caZyciua, and Leea aspera.
Neriurn Oleander is found at the base of these mountains ;and as in Syria and Barbary,
alohg the banks of streams ; Bassia butyraaa, to which the s k u tree of Bruce is
prebaMy allied, is indigenous in the neighbourhood of Almora, while the other
species are found in warmer parts of India. The mangoe, though its fruit does not
ripen, ia found as high as four thousand feet, near Deyra, as well as a t Nahn: and
Gbriosa mperba attains an equal elevation, but it only exposes its annual shoots
during summer, while the subterranean situation of its tubers protects them from
the great vicissitudes of temperature,
An Eurapean, on his first arrival in a trepical country, is struck by the magnificent
peculiarities of its vegetation ; but to one who has long resided in such a clime these
become familiar, and his attentien is more quickly excited by the re-appearance of
Eorms with wbich h e was familiar in his youth, and which characterize the more
humble and verdant, but not less beautiful Flora of temperate climates, In proportion as w e ascend ahese rnountaias, the plants of India disappear, and we are deiighted at finding the increase in nuznbe~and variety of those belonging to European
genera. At first we see only a few straggling towards the plains, which in a more
4emperat.e climate would be their favourite resort ; and i t is not until we have attained
a considerable elevation that, having apparently lost all traces of tropical vegetation,
we enter a forest of pines or oaks, and lofty rhododendrons, where none but European Eorms are recognizable. The genera of which species descend to the lowest
leveb, are chiefly Ckmz6is, Berberis, Viburnum, Hypericum, Rhus, Euonymus, Rubia,
Geranium, d Kale,
This disappearance of tropical forms is not w, complete as would appear at first,
on visiting tbe mountains M the spring or summer months ; fbr the southern slope of the
Himalaya being within the full influence of the tropical rains, a peculiarity of atmospherical phenomena is induced, which favoups the existence of a series of forms not
otherwise to be expected in a climate of which the mean temperature is so low.
For the attainment of greater precision in our ideas respecting the peculiarities of
vegetation as connected with the climate of successive elevations, it is proposed to divide
the slope of the Himalaya inte three several belts, and take separate notice of each.
The first has been already considered, and may be supposed to extend to between four
and five thousand feet of elevation, as several tropical perennials extend to the latter,
and snow does not usually fall below the former. The second belt may be conceived to
embrace the space between five and ume thousand feet of elevation, as the minter's snow
is always melted from such elevations before the accession of the rainy season, and the
upper
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upper is nearly the limit to which the herbaceous plants of tropical genera extend. The
third belt map be taken from this elevation up to the highest limits from which know
melts away on the southern face of the Himalayan Mountains. The bounds are in a
great measure arbitrary to which each of these belts have beeh restricted, for the
changes, both m temperature and vegetation, are so gradual, that it is impossible to
draw any line where the peculiarities of one can be so clearly defined as not to interfere
with those which are considered characteristic of another ; and this d i f i u l t y is furfher
increased by the change which is continually taking place in the climate and productions
of similar elevations the further we penetrate into the Himalayas, for even where the
mean temperature is the same, the range of the thermometer is greater, and the line of
perpetual congelation higher in the internal than in the external ranges of these mountains. A further difficulty is also produced by the great differehce in the vegetation of
the northern and southern faces of the very same range or mountain, so that frequently
a straight line running along the summit of the ridge may be seen dividing tbe luxuriant
arboreous and shrubby vegetation of the northern face from the brown, barren, and
grassy covering of the southern slope. This difference has been observed by all travellers, and may be ascribed in part to the greatet depth of the soil on the northern face ;
but chiefly, I conceive, to the less direct influence of the solar rays on this than on tht
southern side.
The stations of Simla, Mussooree, and Lundour having been much *sorted to for
health, their climate and vegetation attentively observed, and offering rn altitude of seven
thousand five hundred feet, will afford a good illustration of the peculiarities of the
central belt. The details of meteorological phenomena being confined to the introductory chapter, it is sufficient here to remark, that with a range of the thermometer
of 53", from 27" to 809, and a mean temperature of about 55" observed a t this elevation
in 30b of N. lat., we could not expect the existence of any plants either belonging ar
allied to tropical gehera; and certainly we do not meet with them in the clear dry
months of the autumn, spring, or summer, but only in the rainy season, when a
moderate and uniform degree of evaporation, in a moist, mild, and equable atmosphere,
is favourable to the growth of plants usually considered indicative of a tropical climate.
These generally consist of only a few species of genera belonging to such tribes as have
perennial mots and annual stems or their tuber-like stems secure in the earth from the
cold of winter.
The families and genera of which the species come into flower when the mild temperature and moist atmosphere are so congenial, consist of Scitaminee, Caumt, Hechiurn,
koscoea, and GloLba ; Orchidea, Habenaria intermedia, pectinata, and mar@&,
species of Platcwthera, Pleione, Hminium, and Satyrium Neipalmse ; Cmmlk~e,species of Contrnelivta and Tradescantics ;and of Graminre a few species of Pmimm, Eragmstis, and Andrpgm ; of other tribes Begonia, Dsbeckia, Drmera. Almost m e Y rock
is covered with species of C ' n d r a c e r e and Placystemm fiobides, and the
with
&hamima; of Acanthacee, a few species of Jurticia and Rtsellia am
; the
Legurninosa
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Leguminosa consist of a few shrubby Indigofma, Acacie, and Demodia, as well as of
small species of Caa9ia and Crotalaria. Species of Vitis are found in the valleys and at
moderate elevations; of Eliace~,C o r c h m and Grewia; of Apayena, Alstonia; of
AscZepiadee, a few species s f C'nanchum, Oxystdma, Marsdenia, and Hoya; and of
il.Iyrsinece, two or three shrubby species of Myrsine and Beobotrys.
That the arboreous vegetation corresponds almost entirely with that of temperate
climates, will be evident from a mere enumeration of the plants which constitute the
forests at elevations of from seven to eight thousand feet. These consist almost
entirely of Rhoakhdrm arborwcm, and species of Quercacs, Acer, Ulmus, Carpitaw,
with, more freguently on the northern aspect, the different Himalayan Pines. Of
smaller trees, there are species of Cwmcs, Benthamia, Ewnymus, Rhamuus, Rhw, Ikx,
Andromeda ; and of shrubs, Berberis, Bumus, Daphne, Cratcegus, and Coriaria, with
others of the liosacee, Caprifoliaw, and Smilacee. Among the trees which produce
edible fruits, now cultivated in almost every part of the world (here growing apparently wild, but some may have been introduced from the mountains of Caubul
and the hilly regions further to the north-westward), we have Juglans regia, Armniaca vulgaris, Pmsica vulgaria, and Punica Granatum, with species of Pyrus,
Cerasus, Rubus, and Morw. Species of Abelia and Stauntonia are interesting, as the
only other species are found in China ; and species of Deutzia, Kadsura, and Hovenia
are found here, in Nipal, and Japan, as well as Boehmeria fruteacens, Daphne cannabina, Ckyera ochnacea, and h ~ i c e r japonica.
a
&nacia .nepalensis is remarkable as
belonging to a genus of which the other species are found in Mauritius, and the rest of
the family scattered from New Zealand in the southern to Madeira in the northern
hemisphere, nearly in the same latitude, to which the Himalayan species of SBnacia
extends. Many of the trees and shrubs belong to the same genera as those of the
northern parts of America, but the genus Triosteum is peculiar in being confined to
North America and to parts of the Himalaya. So also Qnosm3 nepalensia and Leucomeris spectabilis belong to genera of which the rest of the tribe are South Americau.
But as the climate has been shewn to correspond in so many respects with that of the
temperate zone, so do we find the distinguishing characteristic of this mid region of the
Himalaya to be that which is the most pleasing feature of climes where man, as De
Candolle observes, attains the greatest perfection. Here, in a rich thick sward, numerous delicate annuals are found, of which the congeners are so abundant in European
countries, and which to enumerate at present would be tedious and out of place: but
they may be described in general terms as belonging to the great European families
of hnunculacea, Umbellifere, Sa.r;fragece, Cra~sulacee, Caryophylk, Hy~ericinee,
Geraniacee, Violacere, and a fkw Crucifer&. Among the mono.petalous tribes, Campanulacea, Pfantaginece, Dipsacee, Valerianee; and of Composite, species of Carduus,
Echinops, Lactuca, Hieracium, and Afulgedium, as we11 as of Solidago, Diplopappus, Aster,
Achifka, Artemisia, Gnaphalium, Carpesium, and Senecio; together with species of
Stellate, Gentianee, Primulacea, Pediculares, and Labia&&. The monocotyledons consist
D
of
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of Iridea, Juncecz, herbaceous Asphoddea?, L i d i m , Amidea?. The Graminee consist of
species of Agrogtis, Polypogon, Trisetum, Poa, Festuca, Brachypodium, Kekria, and
Yib;with of Cyperacee several species of Carex. Of Rutacee, a single species, Rutu
AlbijZora is extremely abundant. O.mlis Comicdata and Centranthera hispida, as well
as other plants, are found both in the hills and the plains. This is accounted for by
observing that the cold weather of the latter and the warm weather of the former
appmximate much nearer the same degree of temperature than would a t first be supposed, and these are the respective seasons of vegetation of many of these plants.
It is not necessary to be more minute on the present occasion, but some plants may
be more particularly alluded to, ,as they are remarkable on m o u n t of their geographical
distribution ; as for instance, we have among the herbaceous, as among the shrubby
vegetation, an a i t y to the Flora of China and Japan, in Ophiopogmz spicatua and
Japonicus, Pardanthus Chinensis, and Hmttuynia cordata being found here as well as id
those countries. With reference to the Flora of North America, analogous species of
Podophyllum, Monotropa, Phytolacca, Ampelopsis, and other genera have been found, and
the specific identity of American and Himalayan specimens of Panax quinquefolium,
Phryma Zqtosfachya, and Datura Strarnonium has been ascertained ;while Chaptalia
gossypina is a Himalayan species of a South American genus and tribe. But what is
still more remarkable, a species of ScEerocarpus, which does not seem to differ fiom
S. afm'canus,* has been found at Mussoree and at Simla as well as in Africa, while
a species of Melianthus, a genus beloaging to the Cape of Good Hope, exists also in
Kemaon. With respect to the Flora of Europe, the number of identical species already
ascertained is more numerous, and others I have no doubt will be determined to be so
in the families which remain to be examined. Of those already ascertained, it will be
sufficient to mention Ranunculus arvensis, Thlaspi arvense, Capsella Bursa Pastoris,
Hedera Helix, Galium Aparine, Leontodon Taraxacum, Acorus Calamus, Alisma Plantago, Prunella vulgaris, Carduus mctans, Phleum alpinurn, Alqpecurus geniculatus, Phnlaris canoriensis, Cynodon Dactylon, Poa annua, Lolium temukntum. Samolua Valerandi
is a remarkable instance of a plant found in many parts of the world, but in no part of
India except at moderate elevations in moist situations in the interior of the Himalaya.
In the same way that we have-seen the plains, from their northern latitude, and from
being also within the influence of the periodical rains, enjoying the benefits both of an
European and a tropical climate, with respect to the seasons and the nature of their
cultivation ; so do we find the hilly regions, with their cool summits and heated valleys
equally deluged by the same rains, partaking of the same advantages; and we may
sometimes, at the same time, see wheat being cut on the top of a mountain and rice
sown in the valley at its base : or immediately that the former is removed, the ground
prepared
This plant was recognised in my collection by Mr. David Don, who infornls me that he had also seen a
specimen in a collection formed by the Countess of Dalhousie at Simla.
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prepared for the reception of the latter. On account both of the climate and tbs
facilities for irrigation, rice is generally cultivated in the valleys, though not restricted
to them ; particularly the variety which does not require imgation, as this is sown at
elevations of five thousand feet on the terraced flats of the mountain side, where, as
soon as the wheat is ripe, the ears are merely picked off, the ~ t r a wburnt on the groand
for manure, and the rice sown immediately after the fimt shower of rain, af which there
are generally some falls in the months of April and May. Maize, millet, El&
wracuna, and many of the other small grains, constitute, as in the plains, the rain
crop ; together with species of Anuranthus, Polygununa, and au Arum, of which the root
ie much in use as the ordinary food of the hill people. Capsicum, turmeric, and ginger,
the last as high as four thousand feet, are also cultivated, and form articles of export to
the plains. Mr. Trail1 describes the little cotton that is produced in Kemaon, as " superior to that of the plains in softness of texture, gloss of colour, and length of fibre."
Hemp is also cultivated, of excellent quality for the manufacture of both cloth and
cordage. The cold weather cultivation of moderate, and the only one of higher
elevations, consists chiefly of wheat, barley, buckwheat, peas, opium, and a little
tobacco : the last only in small quantities, but the opium of very superior quality. As
few of the villages extend above this central belt, so is there little cultivation to be found
beyond it. I have not myself seen wheat and barley at a greater elevation than eight
thousand feet on the sides of Urukta, and higher on this than on Choor, a more exterior
mountain ; but no wliere have I seen finer crops than at seven thousand feet on the
shoulders of tlie latter. Mr. Gerard has seen wheat at ten thousand feet, and Captain
Webb at twelve thousand feet of elevation, still on the southern slope of the Himalaya ;
but these being included within the limits of a higher belt, will be afterwards considered.
The mustard tribe is also cultivated as oil seeds, which is also afforded in large
quantities, of a very fine quality, by the kernels of the apricot at the highest villages.
I t may not be uninteresting to remark, that at some of these, where fodder is with
difficulty or not at all to be procured in the winter months, the cattle are fed upon the
leaves of trees which have been stacked for that purpose in the autumn. The kinds
preferred are species of Grew&, Ulmus, and Qmrcus; but those of the Conifera are also
employed: first, as bedding for their cattle, and afterwards as manure for their fields.
Since the introduction of the potatoe its cultivation has been much increased, and the
quality, which had deteriorated, much improved by renewing the stock from seed. I t
is fortunate, both for grdwers and consumers, that the Hill potatoes are not ready until
those cultivated in the plains are either spoilt or expended.
The animal forms which are associated with the foregoing vegetation display alike
the powerful influence of climate and the admixture of European with Tropical forms.
Of the monkeys, the EnteZZw alone ascends in the summer montlis as high as nine
thousand feet, where may also be seen one of the Scitnminea, which, though not entirely

awns:

agreeing with the generic character, I have called Roscoea
but this makes its
appearance only with the first showers, while its tubers, as well by the depth to
D 2
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which they are sunk as by the layer of snow, have been well protected from the
excess of cold, at a season when the Entellw had retired to the neighbouringplains.'
The Tiger, Leopard, and others of the feline tribe, travel upwards to a considerable
height in search of prey- The Mwtela Xardwickii is common, and the Himalayan
FOXis distinguished from that of the plains. both by size and colour, and in both
approximates to the English variety. The Porcupine of the hills does not seem to
differ from that in the plains, but as it Lives under ground, where greater equability
of temperature is preserved,. a more extended diffusion of the species takes place.
The Wild Dog is, like the Hog,. found' a t every elevation.. The Flying Squirrel
supplies the place of the so-called Flying Fox or Fox Bat of the plains. The Jurao
or great Stag is the largest and most common of the tribe, and the Jfuntjac (Cervus
Rutwa. Hes.) the smallest, and always recognised by the peculiar noise he makes,
from which h e has by English travellers been called " the Barking Deer." The
Antelope Hodgsonii, A. ghoral, and the Musk,. though inhabitants of a higher and
colder region, are at particular seasons seen within this limit. The Eagle and
Bearded Vulture are here, as elsewhexe in the mountains, seen soaring aloft. The
Pheasants peculiar and most common to these heights are Phasianus leuconotus and
pokras; others may be seen when the season is inclement in loftier regions. Corvus
eythorhynchw is common to these hills and to China, while Garrdus bispecularis and
lanceolatus newly approach to European forms of Jay ; and Pica vagabunda is identical. The Cuckoo is most common, and heard every where ; and like many others,
indicates the temperate nature of the climate. Among insects, the Glow-worm
strikes every one with the brilliancy of its light, and the Cicadas with the incessant
noise they make ; while the existence of the Stag Beetle, and of the following
13uttedies, proves the analogy with European forms : Colias edura, Geoneptrix rhami,
Vanessa cardui et urtiore, Pontia brassicre, A~gynnistephnire.
We shall now proceed to take a general view of the higher belt, where we shall
find the affinities both in the animal and vegetable kingdoms, as well as in the
meteorological phenomena, to be considerable with those of cold and Alpine regions
of the globe. As lofty summits in tlie interior of the Himalaya are covered with
saow until May and June, perennial roots are always protected from excwive cold,
while annuals and the herbaceous parts of perennials are destroyed. The SMM not
melting until the sun has nearly reached his most northern limit, the increase of
temperature is great and sudden, and the vegetation proportionally rapid, exactly
as we know to be the case in polar regions. To give the reader a clearer idea of
b e appearances which present themselves while ascending these lofty ~ e a k s ,a few.
abridged extract9 from the author's journal are subjoined.
"'In ascending the Choor m~untainon the 9th of May, at first the ordinary Himalayan
bees, such as Rhododendron arboreum and Quercus lanata, were met with ; the pines then
made their appearance. Every thing looked like the revival of spring, some of the
trees and shrubs were putting forth new leaves, others, as fiburnurn, Acer, and Ribes,
were
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wem in full flower.. The ground was ccwered with a profusion of beautiful flowers,
amgng which Primula dentic&& and petblaris, Potentilia atmanguinea. and splendm,
with species of TriZtTum, Anemone, Rmuatculus, Vimla, CmaUaria, Corydalis, Caltha,
and Morina were. chiefly conspicuous. Higher up, patches of snow were seen,
and the Himalayan bamboo, which: had been levelled with the ground. The barometer
stood at 21.324. Beyond this every tbing had a wintry aspect: the snow lay in masses
though detached, having melted away from round the trunks of many trees and the
bloeks of gneiss rock. Few plants were even m leaf, but the Yew was in flower, and
the Juniper seen etraggling over. the roeks, and Primulas peeping up in the warmer
situations. At first the Conifer& and other trees were intermixed with oaks, but latterly
the oak alone (&uercus semecarpijiolia) formed the forest. On emerging from this' there
is only a short ascent to the peak which formed the principal station in Captains
Hodgson and Herbert's survey."
" The highest of the two peaks of CBoor (12,149 feet) was covered with snow and
inaccessible. The second, composed of great granitic blocks, was like the other bare
of trees, but the snow had melted from the more open places. The Juniper and Currant
were the only shrubs ; the sward looked perfectly brown and dried up. The withered
ferns and other plants, such as Rhubarb, which had been levelled with the ground by
the snow, were just putting forth new leaves,. and some few were in flower, as Primuln
denticulata, a Saxifrage and Gentian. The Bearded Vulture, Raven, and Siberian Pika
were seen. The atmosphere was clear and cold, the, wind west. The thermometer
ranged from 42" to 60' ; and with a blackened bulb, rose to 120" when placed near the
ground. The barometers in the twenty-fbur hours ranged from 19.7 to 19.8, indicating,
when compared with simultaneous observations made at Calcutta, an elevation varying
from 11,550 to 11,850, according to the hours selected for comparison, but not more
than 11,460 when deduced from observations made at Saharunpore. The height
assigned in the survey is 11,689 feet. Nothing could be more magnihent than the
view from this culminating point, having the plains of India indefinitely extended to
the southward, and on the north the snowy peaks of the Himalaya towering even above
this great height. On the northern face, the snow was observed to be lying in continuous beds. At its lowest limit on the ridge, in descending, an observation was taken
(Bar. 21.08, Ther. attd. 65", Ther. d a d . 56"), but in sheltered places it extended.
much lowsc."
" T h e most northern mountain ascended was a branch of that called Changshel, in
ht. 3lo5', and no where were the trees more magnificent, consisting of Pine, Walnut,
Birch, and Elm, with, as usual, Oaks and Pines. As plants were the principal objects
of the emunion, the highwt ridge of this mountain, at this time csvered with snow,
was not attempted to be ascended." But as it was passed over by Capt. Herbert and
Lieut. Gerard in the month of September, it will be interesting to give the result of
their observations. Capt. H. describes Changshel " as a ramification from the snowy
range of great height, separating the waters of the Pabur and Roopin.. Their path lay
along
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along the summit, and t h d r camp on the 24th September attained an elevation oE
11,280 feet. Here the Juniper, with Black and Red Currants, were fbund. The
thermometer in the sun m e at noon to 79", and in the shddde to 67.5'.
The followisg
morning it was 41" at daybreak. I n proceeding along this ridge they attained an elevation of thirteen thousand Eeet. This part of the mountain was of course far above the
limit of forest : it was however clothed with luxuriant pasturage, richly mamelied with
a thousand flowers, many of which were familiar to them as the production of Europe."
" The highest mountain ascended, though a little to the southward of this, was
Kedarkanta. Crossing the Tonse, where the thermometer rose to 102O, though thc
point of junction of this river with the Roopin is elevated nearly five thousand feet, w e
ascend a pretty gradual slope, and pass through a very aplendid forest, composed of
the same trees as seen elsewhere at similar heights. The encampment was in an opea
glade, surrounded with magnificent trees of Pinus Webbiana and Querctls Semtcarp$olia,
among which Rhododendron campanulatunt formed a large straggling shrub, in full flower
even in the midst of the melting snow. An excellent view was obtained of the snowy
mountains : many of the peaks were completely covered with snow, others in many
places displayed the bare rock. The thermometer was in.the evening a t 61°, and sunk
in the morning to 46'. The road continued through tlie forest, where the Birch and
Hazel were seen in flower. On emerging from this, the ground ww found level,
extended, covered with a thick coating of grass, and..much furrowed -by an Alpine
Arvicola; a little stream produced by the melting snow flowed across ; its temperature
was 42", and its sides were lined with a species of +hagnum. Primtrla Stuartii and
denticulata, with a deep blue Gentian and Caltha Napalensis, formed a bright cbntrast
of colours. Barometer 20.25, thermometer attached 70". 'From this the highest peak,
elevated twelve thousand six hundred and eighty-nine feet, was found covered with deep
beds of snow, which had in many places melted away from the lower one. Oh ascending the latter, a beautiful purple Primula, nearly allied to P. Stuartii, and,Ranmculm
polypetalaw, were alone found in flower ; a little below these, a Phalungium, a fiitillaria:
and Bistorta, were found ; with Rhododendrora lepidotum and antkupogon, as well as &&I
Lindleyana, forming diminutive shrubs. From the higher peak, at a late season of the
year, I have also received many of the same piants, with Rununwlw hirtellus, and
species of Draba, Agrostis, and Festuca. The barometer at noon stood at 19'55,
thermometer attached 70". Thermometer detached 63"."
Further to the eastward, in the province of Kemaon, the same appearances present themselves. Captain Webb, on the 21st June 1818, at eleven thousand six
hundred and eighty feet of elevation, to the southward of Josheemuth, found woods
of oak, long-leaved pine (P. excelsa ?), and Rhoddrendron, add the surface covered
with rich vegetation as high as the knee, with beds of stawbenies and currant bushes
in full flower all around. On the following day he ascended the pass of Pilgointi'
or Pilkonta, and found its elevation to be more than twelve thousand seven hundred
feet above the sea; no snow was seen contiguous to the spot. The surface was
covered
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covered with strawberry plants, buttercups, dandelions, and a profusion of other
flowers.--(Quarterly Review, No. 44.)
These brief notices will give some idea of the vegetation at ten and twelve thousand
feet of elevation on the southern face of the Himalaya, as Choor, Kedarkanta, and
Changshel are some of the loftiest mountains not included in the snowy range itself,
from which t$e snow annually melts in June, July, and August.
Though but small shrubs are found in the vicinity of the highest peaks, no where are
more splendid pines to be seen than at eleven and eleven thousand five hundred feet of
elevation. The species most common are, Pinus Webbiana, Deodara, excelsa, and
iMorinda. Quercua IShnecarpiJoZia generally forms the forests, at their highest limits.
Below, other species of Quercus are found, with Taxus, Betuiiz, Acer, Cerasup, and
P q u l w . The smaller trees and shrubs which are found as high as at twelve thousand
feet of elevation, are species of Juniperus, S a h and Ribes. Viburnum, Euonymus,
Xylosteum, Pyrus ianata, and P. crenata do not reach so great a height; but the most
ornamental certainly are Rhododendron campanukzktm, Anagyria nqalensis, Rosa
tetrapetah, and ClematM nepaknsis, all found at considerable heights, with species of
Gualtheria, SibbaMia, Staphyka, Sambucus, and Syringa. The more diminutive shrubs,
found at still greater elevations, are the smaller species of Rhod&drm (R. kpidotum and
anthopogon), with Andromeda fastigiata (the heather of Mr. Fraser), and S u b LidIeyana.
I n addition to the small herbaceous and showy flowering plants enumerated in the
Journal, and also to other more Alpine species of European genera, of which species
are also found at lower elevations, the following may be enumerated as being chiefly
found at higher elevations :-Paonia, Actea, l'odophyllznn, Monotmpa, Circcea, Fmgaria,
Chrysosphium, Onosma,Euphrasia, Caragana, Conopodium, Nasturtiztm, Turrifis, Arabds,
and Eysimum; with species of Lappa, &ussurea, Diplurandra, Hieracium, and MUG
gedium The genera of monocotyledons, which furnish species growing at the highest
elevations, are Phalangim, Fritilhria, Gagea, Trillium, ,Iris, .AUim, Tuiipa, and
Cyprijxdium. The grasses belong chiefly to Agrostis, Poa, Festuca, Brornup, and
PhZeum; while of Cyperacea many Carices are found. Ferns are less common,
but mosses and lichens abound, both on rocks and the trunks of trees.
As the long-continued covering of snow, and its removal in the hottest months
.of the year during the partial prevalence of the rains, presents some of the same
meteorological phenomena as observed at lower elevations, so we may meet with
some plants which we would not otherwise expect, or be able to account for. The
Roscoea has been already mentioned: as being common at nine thousand feet of elevation.
What is more remarkable, one of the Bamboo tribe, and which in the hills is used
for the same purposes as the bamboo in tlie plains, is found commonly at elevations
of from seven thousand five hundred to ten thousand feet, but ita annual stems are
yearly beaten down by the falls of snow, which protect its perennial roots from
excessive frost. This does not, however, belong to the genus Banzlusa, but is nearly allied
to the Chwquea of Humboldt and Kunth, found by the former, the most accomplished
of
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of travellers, in the mld mounhins of Quito and Santa FC de Bogota. An Euphorbia
also is found at great elevations, but its great tuberous root sunk in the ground sends up
long peduncles bearing flowers only in the warmest month of the year.
Investigations have not yet been sufficiently extended to enable us to detail all the
instances of identity in species found in this belt with that of the Flora of other
countries, but the following may be mentioned, in addition to those enumerated, with
the vegetation of the central belt: P y m baccata, Spirea karntscholfica, Fritillarja
verticillata, Thymus serpyllum, Lamirm~samplexicaule, Arenaria serpyllfdia.
Within this belt there is but little cultivation, though Mr. Gerard has seen it as
high as ten thousand feet, and a village at nine thousand five hund~edfeet ; but there
the crops are frequently cut green. Capt. Webb saw extensive fields of buckwheat
and Tartarian barley, between the village and temple of Milem, at the respective
elevations of eleven thousand four hundred and five and eleven Shousand six hnndred
and eighty-two feet above Calcutta ; but these, though not beyond the snowy passes, partake more of the climate and peculiarities of the northern than of the southern face
of the Himalaya, and in the former, as has been well ascertained, both by the M e ~ r s .
Gerard and by Captain Herbert, both habitations and cultivation .extend to a much
greater height than on the latter.
The animal kingdom affords many of the same indications of the Alpine nature of
the country, as we have seen presented by the vegetable kingdom. The Thibetan musk
is foiind on the mountains in the vicinity of the snow. The Antelope ghorat,
A. thar, and A. Hoesonii, peculiar to these mountains, are generally found on the
most inaccessible places in the warm weather; but in the coIder, like most other
animals, they come down to lower elevations for the benefit of a milder climate
and better pasturage. The Pika does not appear to differ from that found in Siberia
by Pallas, and like the Arvicola, lays up a winter store, and continues to thrive in a
climate apparently incompatible with animal existence, being, like others of its
tribe, so admirably adapted for fulfilling the function8 of the link which they form
in the animal creation, that of converting vegetable into animal matter, as Dr. Grant
so beautifully shows in his interesting and most philosophical course of lectures.
Gypaetos barbatus is found, as in the Alps, soaring above the highest peaks; and
the Raven, frequently seen in the plains in winter, is here foiind in the neighbourhood of the snow in the month of May. The different species of Himalayan Pheasant,
so celebrated fbr the heauty and splendour of their plumage, Satyra Melanocephnkz,
Lophopharus Imptyanw, and Phasianm Wallichii, may, like the Antelopes, be found
according to the seasons a t different elevations, but lower and nearer to the plains,
according as the weather in the interim becomes more inclement.
Having obtained a general idea of the vegetation at successive .elevations in the
tract of the Himalaya included between the Ganges and Jumna rivers, it remains only
to show that the observations respecting these will apply generally to similar elevations
in other parts of the range. Between the vegetation of the mountains of Gurhwal
and

T H E H I M A L A Y A N &IOUNTAINS.

25

and Kemaon, a general uniformity is observed; if we compare with these the plants
obtained by Dr. Wallich from Gossaingthan, a lofty mountain and place of religious
resort, in 28" of N. latitude, and about seven days*journey N. by W. from Katmandoo,
in Nepal, we shall find that many of the same families and genera prevail in each, as
well as a great many of the same species. In the more northern mountains we find
an excess in the families of Ranunclslacee, Crucijbe, Caryophyllece, UmbeUifera, Gmtianm, Boraginete, Pediculares, and Primulacee, and in some sections of Legumimse,
Campsite, Labiate, and Graminee; but that the same botanical features mark both
parts of this extended range will be evident, if we observe that almost all the new
genera discovered in the mountains of Nepal are also to be found in those of
Gurhwal. Of these may be enumerated Cyananthus, CodonopsM, Crawfurdin, Hemiphragma, Parochetus, Argostemma, Platystemma, Leycederia, Asfilbe, Leucostemma,
Acosmia, Cyclsstegia, Roylea, Colquhounia. Of species, it will be sufficient to mention
that many of the Conifere, Amentacee, h a c m , Campantllacee, Caprifoliacee, &xifragee, Valeriawe, Dipsacee, and Composite are the =me in both, and that we equally
find in each such plants as Rhododendron campanulatum, kpidbtum, and anthopugon,
Andromeda fa~tigiata, S a m b w adnata, Nardostachys Jatamansi, Salvia nubicola,
Printula Stuartii and dmticaclata, with many others. To these it may be added, that
the same species of the following genera, of which only single ones have yet been found
in the Himalaya, are met with along the whole extent investigated ; viz. of Actea, Cimicifuga, Podophyllum, Sambucus, Monotropa, PkikdeZphets, $c. Among Cyptogamic
plants there is here, as elsewhere, a much greater unihrmity over a great extent of
space.
Though there is this great similarity in the botanical features, it is not to be supposed that it is universal, for several genera belonging to the mountains of Nepal have
not yet been discovered in those to the northward : as Triosteum, Tricyrtis, Neillia,
Sanguisorba, Glossocomia, Dactylicapnos, Eriqphytum, $c. So also there are some in
the latter which are not enumerated as forming a portion of the Flora of the former :
as I q y r u m , Dictamnus, Turritig, MeliantRus, Ombus, Polerno?tium, Abelia, Echium,
Onosma, Moltkia, Syringa, Osyria, Euphrasia, Hippophae, Datisca, and Ephedra.
If instead of the eastward and southward we proceed to the westward and north, we
shall find, though with considerable modifications, that many of the same appearances
present themselves; for though changes take place, yet every thing indicates as in
ascending from the plains, or in proceeding from the equator to the poles, so from eastward to westward, that all changes are gradual whenever no great natural obstacles
intervene to prevent plants diffusing themselves by degrees all around; and this we
would see to be more strikingly the case if we could examine the spaces intervening
between Nepal and Cashmere, or between the latter and Caucasus.
The most northern point i f the Himalaya accessible to my plant collectors was the
mountain barrier which encircles the valley of Cashmere : to reach this by the commencement of the rains, when from the melting of the snow the passes become accesE
sible,
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sible, they left the phiw of India by the eammeac3ement of May. At different times
tbeg crossed both the pass of Bunal, entered by For~ter,and that of Peerpunjal,
described by Bernier when he accompanied the Emperor Aurungzebe into Casbrnere.
The latter I had always coacluded, from the plants brought me, and allowing fbr its more
northern position, to be at least ten thous.and feet in elevation; by M, Jaequement
t+e pass he entered is said to be the loweat, and elemted only eight thousand t w
hundred feet, equal only to one-half of the medium height of the Binlalayan passes.
Bernier was surprised, on the first night that he left Rember and eetered tbese mwntains, to find himself bansported as if from the torrid into a ternperah mae, and fmm
the vegetation wwld have coael'uded that, instead of being in India, he was on o w of
the mountains of pyvergne ; and seems ts have been particularly struck by obseruisg
that, though both sides of the mauqtain were covered with plants, there was this great
difference, that on the side whiqh was exposed to the soutb, towards India, there was
a mixture of Indian and European plant% but on that exposed ta the north, he only
saw European ones. In crossing Peerpunjal, he remarks that three t h g s particularly
attracted his notice : first, that in one hour be experie~cedboth summer and winter ;
secondly, that within the spwe of two hundred paoes he epcountered'two directly
contrary winds ; and thirdly, being informed that every noise made in these mowtaias
excites storms and furious tempests ; an opinion which is also entertaked by the w u n taineers to the eastward.
Among the plants brought me by my plant collectom frwxl, thia v e ~ ymountain are
many of those whish must be alluded to by Bernier, as reminding him of the Fbm
of Europe. In the following enumeration L have only mentioned those which
show the analogy existing betweep the vegetation of Pee~pnnjal awl that of
Kedarkanta and other lofty mountains within the l i m h of the Pritish territories.
Among the most conspicuolrsof these plants I may mepltiop Ds$h kiw wtitum, Aconitw
heterqhyllum, Actaa frigidu, Mec0mpsi.s aculeata, Lapp4 himahyam, Picrb hispi&,
Gentiana cmulea, Onosma bractedunz, S a l k nuhicola asd Mmcrofliana, Primuls denticulata and Stuartii, Ac&
rqestris, Saussurw r&gi08a, Rheum E n d ' , some ~f the
Himalayan species of Fritillaria and Alli,m, with m,my others. ltgegidqs these, new
species make their appearance, chiefly 0f Boraginea, I E a w e , &$iq&z,
of the
genera Potentilh, $axtfraga,. Gentians, and Pedicdarw, and also soane new g w r a , as
TroUiils, Moltkia, Anchersa, but these in general are the s w aa fourtd in more eastem
parts of the Himalaya. Among the trees and s h r u b may be mentiow& some of the
Jwi', as well aof Quercw,
Coniferre, ar, Binus Gerardiana,. and species of Tmys
Betula, Acw,Paoia, Goyk,Rhododends~,and GualtJreaia,wit$ P r W Xizrothoa-yCeidea.
Staphylea Emodi, and Sambucus d a t a . As showing the aaalqgy with other parts of the
is found here, and b identical,
world, it is interesting to observe that k i o ~lepu~olizrs
as I am informed by Mr. Don, with speqirnens in the Herbarium of Pallas &om Caucasus. This analogy with @e Flora of Cavcasus is observed i~ wvd ot&s p l w
as will appear in the sequel. Elsholtzia crist& is found here, as o&er p m of t
b
Himalaya,
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Himalaya, and in Siberia. The European species which havd been identified are
37rymtls &rpyliunt, Origanum mrlgare, Pruneilcs vulgaris, Pokhbnitm carruhm.
If, instead of keeping on moutltain top, we deseend into the v d i e s on their northern
face, we shall observe that, *ith many of the phenomena peculiar to such leealities,
there is considerable modification in the vegetation of each, acdording to elevation and
latitude. The vaIley of Cashmere, situated between the thirty-fourth and thirtyfifth parallels of latitude, in the most aorthetn part of the H h a k y a , &d to which we
descend from the show-clad su~nmitof Beerpuojal, 3s described as being of an oval
form, encircled by mountains clothed w&h ~egetation,which are themselves girded by a
higher range covered with s m , The level of the vaIky is of emsiderable extent, being
about sixty miles in length, and about forty id breadth in the widest part ; its elevation is
estimated by the late lamented traveller M. Jacquemont to be from five thousand two
hundred d forty-eight to five thousand five hrtndred and deventy-six feet ; he however states that the beauty of this valley has been much exaggerated, both by his
countryman B m i e r and by Mr. Forster. But fiere is no doubt that, in consequence
of its being copiously watered by numerous streams, lakes, and' canals, there is considerable moisture both of soil and climate, and almost constant verdure ; while the numerous gadens, and the great variety of fruit-trees and of beautiful flowers, must always
strike visitors from the arid plains of India, whether Europeans, as Bernier and Forster,
or Asiatics, as Abul Fwl. From the mixed nature of the cultivation the climate must
evidently be mild ad temperate, for even in the waxmest months of summer the breezes
which dewend at night from the mountain$ are always cool and pleasant ; the periodical
rains consist of gentle showers, and the snows which fall in winter cannot remain long
upon the ground. Abul Fuzl says that it rains and snows here at the same season
as in Tartary and Persia; and that during the periodical rains in Hindoostan light
shcvers only fall here, though with great violence on the mountains which form the
barrier to the south-east.
From the northern latitude and great elevation of -the valley of Cashmere, we are not
surprised at finding in its flora a great resemblance to that of Earopean countries ; but
the moisture of the climate, and its mild temperature in the season of vegetation, causes
so great an extension of the herbaceous parts, as well as of the flowers of plants, that
many of them rival in luxuriance those of tropical countries. The mildness and moisture
of the climate is indicated by the extensive cultivation of rice, a s well as by the successful cultivation ofi the Cucurbitacea, as no where are there finer and larger melons, watermelons, gourds, and cucumbers. The kidney bean, though not common in the gardens
of the north-tern
provinces, thrivee remarkably well in Cashmere, as well as the eggplanv and & oapsinum. The lakes abound with Trophis bispinosa, and species of
N p p h o a and M~wpnthes. 'PHe existence of hemp and of specks of balsam, of marsh-,
tree-, and common mallow, all indicate a temperate climate, as do the cultivation of
wheat, barley, and saffron, together with the culture in their gardens of such European
vegetables as turnip, radish, beet-root, and cabbage; and the usage of clover as fodder
E 2
for
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for cnttle ; all proving the approximation in vegetation to that of European countries, I L has
~
been already indicated with regard to the climate by the testimol~yof so many travellers.
The other genera of which species have been brought down by the plant collectors are
chiefly European, as Viola, Trolliw, Dianthus, Mathioh, Cheiranthus, Draba, Capseh,
Hypericum, Lythrum, +ires, Rubw, Geum, Myricaria, Eryngium, Euphrasia, Salvia,
Nepeta, Phlmis, Trifolium, Kcia, Orobw, Ononis, Medicago, Lactuca, Sonchus,
Narcissw, and Crocus. The species which have been already identified with those of
Europe are the following : Mentha viridis, Mentha aruensis, &Ientha syfvestris, Hibiscucu
Dbnurn, Centaurea moschata, Hieracium sabaudum, Dianthus barbatus, Jychnis cornnuria, Myosotis pa fustris, Dactylis g h e r a t a , Cucubalus baccifer.
In the arboreous vegetation the same resemblance exists to the Flora of Europe :
the Walnut, Aspen, Poplar, and Willow are, with the Oriental Plane, the most common
trees. The fruit trees are so abundant as to be described by natives from India as
constitilting a jungle : they consist of the Apple, Pear, Peach, Quince, Cherry, Apricot,
Pomegranate, Plum, Mulberry, Hazle, and Vine ; while the drying of raisins, and
the conversion of the grape into wine, would of themselves be sufficient to determine the
temperate nature of the climate. With their fruit and saffron the northern merchants
also bring down rhubarb and musk, which they procure from Tibet. The Salep is
produced in the hills between Jumboo and Cashmere; specimens of the plant, with the
root, leaves, and seed-vessel, but without Bowers, were brought down, and appear to
Dr. Lindley to belong to Eubphia ; and as I have no doubt of its being the plant which
yields the salep of Indian commerce, I have ventured to call it Eubphia uera. Of
animals we have few notices, but they may be supposed, from the specimens procured,
to approximate to those of Europe and cold climates. The shawl-wool it is well
known is procured from Tibet; but the merchants bring down the Chowry
ox (Bos gru~niens), large dogs, the Persian cat, broad-tailed sheep, and rams for
fighting; as well as the blackbird, thrush, goldfinch (Carduelit canimp), and Carduefis
vinoides.
If we proceed to the southward, and take the valley of Nepal as an example, we
shall have, with a great proportion of European forms, a greater mixture of tropical
ones, and the prevalence of genera of which the greater number of species are found
in more southern latitudes.
The low hills which separate Nepal from the plains of India are themselves separated
from the high mountains by vallies of considerable length, varying in elevation from
three to six thousand feet; so that we may expect considerable difference in their
respective temperatures and productions. The valley of Nepal proper is an oval of
about sixteen miles in length, elevated about four thousand five hundred feet. That of
Noakote, though more to the northward, is far less elevated, and therefore hotter in
summer and milder in winter; its vegetable productions correspond, according to Dr.
Wallich, with the lower parts of Nepal. The temperature of the latter is described by
Mr. Hodgson as being generally from ten to fifteen degrees lower than that of India.
From
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From Dr. Buchanan's observations, the thermometer has a range of 55", the maximum
and minimum, 86' and 31', occurring in July and January. The winters are described
as never being very severe ; but Nepal being within the influence of the tropical rains,
there is at that season of the year coneiderable moisture of climate, and the mean temperature of eight months in the year being above 60°, even in the open country about Catmandoo, and must be higher in some of the lower and more close rallies, we shall not be
surprised at finding so many of the natural productions approximating to those both of
the temperate and tropical zones. The general nature of the European-like. Flora
may be appreciated by a reference to that which has been enumerated as characterizing
the central belt of the Himalayan slope. The greater prevalence of tropical forms is
indicated in the existence of species of Senrecarpus, Hiraa, Hiptage, Triumfetta, Grewia,
Utricularia, Dy8ophylla, Premna, Calkarpa, Anisochilw, and still more by the genera
Podocurpu~, SchQpJia, B c h p n t h u s , Lemctptrum, Gomphortentma, Genisqporum,
O q q o r a , Sarcopyarnis,Turpinia, and A p t & being found here, while their remaining
species are found in Sylhet, and still further to the southward and eastward.
That considerable diversity of climate is met with in the several valleys which are
comprehended under the general term Nepal might be inferred from their several elevations, and is proved by some of them abounding in bamboos and ratans, where the
pine-apple thrives and ripens its fruit, while in others oaks, walnuts, hornbeams and
pines abound. We cease, therefore, to be surprised a t finding a lofty palm, the C h a m rops Martiana of Dr. Wallich, in this valley, as well as a species of Balamphora, the
rest of the genus being found both in the Indian and Malayan peninsula, as well as in
the island of Java. Passijlora and ilfelastomcc have each a species in Nepal, the
former distributed chiefly over South America and the West-Indies, and the
latter confined almoet entirely within the Tropics; but species of the nearly
allied Osbeckia found here, extend also as far as 31" of N. latitude along these
mountains. The affinity to the Flora of China may be observed in the several plants
being found here previously mentioned as being common to that country and the
Himalayas. To these may be added, Hovenia dulcb, Lonicera confusa, longifolia, and
chinensis. Camellia Kiwi, closely allied to both C. h a n q u h a and detyera, according
to Dr. Wallich ; is a plant of Nepal, where the tea shrub succeeds so well, that a
young plant introduced from China had in 1818 attained a height of nine or ten feet.
The illagnoliace~,of which several species are found in Nepal, form a link connecting
its Flora with that of China and North America
Being within the influence of the tropical i n s , we find rice, particularly when
transplanted, forming the chief cultivation in Nepal, with maize and the other grains
cultivated in India during that season, together with cotton, sugar-cane, ginger, a large
kind of cardamom, the produce of a species of Amomuni, and the Indian Madder or
' Rztbia Munjista.
Wheat and barley are cultivated in the winter months, which are
however so mild as to ripen the orange in the open air; though European fruits do
not succeed so well, from the shortness of the .spring. The influence of the rains may
also
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aleo be =en in the presence during that season of numerous species of Gralla and
A m , as illustrated by Mr. Hodgson, wha observes, that many of these generally
make a mere stage of the valley in their migrations to and from the vast plains of
India and Tibet. The migration southwards of snipes, teal, ducks, herons, storks,
aranes, and wdcooks, respectively .follows in succession from Auguet to November,
and their return takes place in the same order, beginning with the commencement of
March and continuing till the middle of May.*

In
In connection with this notice d the ve4etation of the Himalayas, it will be interesting to ascertain if the
same phenomena result from elevation in a still more southern mass. The Neelgherries, in 110 of N. latitude,
have their highest peak, Dodxpet, elevated eight thousand seven hundred feet. T b e general ekvation of the
level ground mound Q o b ~ r m ie
d about eight tho-d,
andat D i d a t . about uix b e a n d fLeb above the
level of the sea. The maw is coosiderableJking in length thirty-five m h , end f i k in hreadth, cmbbing
four hundred and seventy square miles of u~~dulating
country. The temperature is described as being generally
300 below that of the neigbouring plains. At their base these mountains are surrounded by a dense jungle, in
which elephants, bisons,and tigers abound, where formerly rice, sugar-cane, betle, cocoa-nut, and plantain
were cultivated. The acclivities are likewise covered with a gigantic forest of teak, tamarind, mangoe, ebony
and b a m b m ; among which, in favourabk dtuations, Borarnu J4abeUijimmis and Phocnix qlwstrir occur a3
W s . The Mhoras, Ctredas and Pongamicl glnbra afford specimens of arbamscent Legwnhre, while
Thstparip popul~cris a malvaceous tree. Hopea euppliee the place of Shorea ae one of the D i p t e r o c q ;

Xantlroehytnus and Garcinia exist as Guttqera; and species of Shyduros are found here, though not occurring in
the jungles of the Northern provinces, while Myrsinea, Laurince and arborescent Euplcorbiacea are common to
both. This belt of jungle extends fiom three thousand five hundred to five thousand feet of elevation, is
very unhealthy, and the distinctly marked region of fever. Above this the country is open, the wood in
clumps and patches, the climate delightful and healthy. The range of the thermometer is about 930, fiom 310
the minimum in winter, to 74' the maximum m summer : but this, &om the mode in which the obeervations
are recorded, I have not been able to wertajn so exactly as I a u l d wish. During the cold eeaeon Mr.
Young gives the utmost range of the thermometer as 28O, b e e n 31' and 5g0, but as aot more than 100
during the rest of the year. The maximum he states in the sun to be 86O, and the minimum 560, but in
the shade 20° to 2j0 lower ; and that the average in the rainy season is about 040, from which the thermometer
hardly ever varies above two or three degrees. The Neelgherries experience the influence of both the S.W.

and N.E. monsoons. The elasticity of the air is proved by the distance to which sounds are conveyed, and by
i t s effects on the animal spmta
Though materials do not exist in wch abundance for giving a view of the vegetation of the Neelgherries, yet
there are sufficient to shew that a similarity " i vegetation is produced by a correspondence with the Himalapin meteorological phenomena. Many of the plant. of the Neelgherries are enumerated in Dr. Wallich's
catalogue of the EeseIndian Herbarium ; a list of genera was published by M. Leschenault de la Tour, and
Dr. Wight has furnished me with several additional names, so that the materials are suficient for giving a
general idea of 'he natme of the veg-tion;
but a difficulty occurs in the exact localities of the plants not
being given, nor the seasons of vegetation indicated ; but as no snow falls, and the cold weather is of shorter
continuance, we may expect the Flora to be less completely European, particularly as the long-continued
equability of the rest of the year, and the rainy season, will be favourable to many genera of tropical families.
Thus, though none of the pines or other Conijiera are found, the scarlet flowers of the Rhododendron arboreurn,
with a white rose climbing kt the tops of the highest trees, form the ornament of these aa of the northern
hills. The other European genera are Andromeda, GuaUheria, Vaccinirrm Ranunearlur, U t r t r m , Glentatis,
Anemone,
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In addition to t h e vdlies of Cashmere a n d Nepal, we may notice the p e c u l i a r i t i e of
vegetation i n a n o t h e r set of vallies-those which constitute river beds. These forming
inclined slopes, of w h i c h the lower end testson t h e plains o f India and t h e u p p e r art
t h e sources of rivers touching the limits of perpetual congelation, will present every
variety of t e m p e r a t u r e and organic life to be m e t w i t h in ascending the m d l
themselves. Hence, m~rdrngto tbe part of these v a l k s wbieh we examine, we
may meet with either the plants of tropical or of alpine regions ; and this will explain
the anomaly which frequently presents itself i n finding BO many p l a n t s requiring q u i t e
different climates enumerated as occurring in t h e same Iocality.
Thus, i f we notice t h e vegetation on t h e banks of either the G a n g e s or J u m n a , w h e r e
t h e y emerge from the mountains iota €Be plains, w e shall find it perEectly tropical,
a u d jungly ; canaisting of bamboos, ratam, a n d s1wh trees as saul, toon, sissoo,
and ebony, with many others e n m a as forming t?re tract of jungle w h i c h r u n s
along the foot of t h e hills. T b i r ~mibs higher up we h a v e the b a n k s of both
r i v e n covered w i t h Aldera a n d P i ~ u shgifolia; still f u r t h e r u p we have species of
Oka, Elieagnus, Hijppkae a n d F r m k Xanth~~yloides;but if we irscend to the
sources themselves of the two rivers near G;lmgotri. and Jumnotri, we sMl me only t h e
plants
Anemone, Adonis, Rour, R u b , Fragatia, Berberis, Gerankl~i, P i h , Pamasria, Lonicera, Euonynw, Piburnwm,
Salix, Salvia, WulfeAia, SculelEMia, Lysinmchia, Daphne, Plantago, and Lobelia. The gigantic L. cscelur
attains there an elevetion of twelve feet.
The plallied to tropical genere are both. hbweaus and pemndal; al;e farmer we maJ suppose wmr in
the rainy season, while the erest Wtia of du! lawar not being giwn, we PR d e i to femc any inferances
mpecthgtheclimate; butthe~testeold,ifnotlang&~wlllnatBeEotrdt9mony,~sevdaltbe
same genera exist in the northern provinces of India. The herbaceous genera alluded to are C4crrut, Cortw,
Hedychium, Curcuma, Begonia, Piper, Mekutoma, OAckia, Soneriio, Inlpatieru, together with species of Sida,

Crotalah, Callicarpa, Comolvuly Thunbsrgia, Solanurn, and Ardisia, aa an$l shrubs; while species of
Grewia, Srcrcutia, Kydia, S t g c h , md Syqgjun, exist ae treee; bat. these are probably not h d in the

higheat perk S p d w af Pittoqmwm and Lantana are a h fmnd here *; and M@w. taaratPre&or&
edible berry.
The grains cultivated are nearly the anme as those of Northen b d h , oonaiehg of wheat, barley, millet,
mustard, peas, in the cold weather, and the smaller grains during the n\onsoone, though rice does not at all
succeed. The wil and climate are mostr favouruble for prdening, as all kinds of European vegetables are
ctesQ.ibed ae a t b h h g m enormous h e , aod some as li*
h a tppo or three years. The dimate is equally
fawatnble fiu Europeap Motreeg but the d y aucemh ofi the rPiap eoaaoa pmwste the p m p ripening of
the f&t of maw, though eome reguiriag a
saumr pcodomuesey.h e fhdtz OrsDge-treea live, but dm
not thrive in,the Neelgh*
The animal kingdom displays the same mi.ture d Eumand tropical Eorms as we have eeen exieting
among vegetables. Many of the common Indian &
m
are found on the Neelgherries, ns well aa the elk,
the A d sheep and wild dog, end'with these a black monkey (an Simia (Maaacur) Silenw, the Ouanderou 9 )
the
and juagle fowl ;.the m e n ; Blackbird, thrush,lark, and woedcoclt are also seen.-Hwgh
tL N e e k h ; Young on tlk Topogrqph~of :L W-S, n-fioru of tke Medical and Phyrical
Society of Calcutta, val. iv.
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plants found on the highest mountains, as Choor and Kedarkanta. The elevation is
certainly great, being at least ten thousand feet; but the trees, which are elsewhere
found looking down upon vallies, are here themselves situated in them, having mountains towering above them covered with snow, which, on melting below the line of
perpetual congelation, gives place to a lowly but rich vegetation.
The trees consist of Abies ezcelsa and Betukz Bhqjputra; with them are found
species of juniper, hazle, and a new Quercus. Walnut and apricot trees exist in the
vicinity of the nearest villages. Wheat and buckwheat are cultivated, but are green
even in July, when the water of the river is cold, but the sun's rays very powerful. A
kind of gooseberry, rhubarb, and currant are also found ;and among the most remarkable
flowers are species of Dictamnzls, Isopyrum, Phalangium, and Aconitum ;Hemiphrogma
is one of the new forms produced in this somewhat peculiar situation. Andrometkr
fastigiata, Saussurea gossypina, Carduus macrocephalus, and Nardostachys Jatamansi, are
with many others found in the mountains in the vicinity,
From the frozen sources of rivers, the transition is easy to the snowy passes of the
Himalaya. These always lead over the lowest parts of the snowy range, are generally from fifteen to sixteen thousand feet high, though some to the eastward are more
elevated, and mostly flanked by peaks which are three or four thousand feet higher.
Being for the greater part if not for the whole year covered with snow, their vegetation
is only interesting as affording examples of the plants which attain the highest limits,
but they afford the moxt favourable sites for observing the elevation of the line of perpetual congelation. These passes have been explored and described by Captains
Hodgson, Webb, Herbert, and the Messrs. Gerard. By the first, the air within the
mountains has been described as clear, light, and very dry, in which evaporation is very
rapid ; the sky of a deep blue colour ; and the stars of great brilliancy, appearing and
disappearing instantaneously, without any apparent augmentation of their size. The
country leading to these passes is generally very rugged and barren below the limit of
snow. Above the pine forests, or from eleven thousand to eleven thousand eight hundred feet of elevation, a few dwarf oaks, junipers, and stunted birches are met with, as
well as Rhododendron kpidotum, and a species of Alliurn and wild rose above twelve thousand feet. The raven and Alpine hare are also seen. The genera, of which species have
been brought me from the highest extent of vegetation in these passes, are Ranunculus,
Acoptitum, Geranium, Potentilla, Epilobium, Carduus, Snecio, Inula, Cineraria, Gymglossum, Myosotis, Primula, Pedicularis, Salvia, Lamiurn, Origanum, and Polygonurn;
of the last there are several species from such localities. On descending the northern
face, a peculiarity is observed in finding a pine, which is not met with on the southern face,
owing most likely to the influence of the rains. This is the Pinus Neoza of Dr. Govan,
P. Gerardiana of Dr. Wallich, and most rob ably the Chilghoza of Mr. Elphinstone.
Rhododendron kpidotum is found as high as fourteen thousand two hundred feet, villages
and cultivation at ten thousand five hundred and eleven thousand five hundred feet.
Snow was found at thirteen thousand four hundred feet in June by the Messrs. Gerard
on
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on the southern face, but they mention that it would be melted at this height a month
later. Capt. Herbert gives thirteen thousand feet as the limit of snow on the northern
face in the beginning of. October.
To the eastward the general elevation of the country must be raised, as it is nearer the
sources of the great rivers and the passes are higher. The Beans Pass was estimated by
Capt. Webb, who found snow at the end of May, at seventeen thousand five hundred
and ninety-eight feet, and more recently, by the Editor of the Gleanings in Science, at
sixteen thousand eight handred and forty-four feet, from the observations of a traveller
in October 1828, who had only some new snow, but no old beds to cross. The Neetee
Pass, elevated sixteen thousand eight hundred and fourteen feet, had no snow on it
when visited by Capt. Webb, nor any on a ridge three hundred feet above, whence the
lower point of congelation was estimated a t not less than seventeen thousand feet on the
northern side of the Himalayan Mountains.
Zn the neighbourhood of these passes the snow does not entirely disappear until July,
which, with half of August, constitutes the summer, a season when, on the southern
face, rain frequently falls ; autumn extends to the end of September, and winter commences with October. Above the limit of forest, which is composed of the same oaks,
pines, yew, birch, and poplar as found to the westward, Cypress and Junipers are
found (Cupressustoruhsa, Juniperus communis and squarrosa), with Rhubarb, Gooseberry,
Rose-bushes, and a species of Astragalus, the furze of travellers. The grains cultivated
in the nearest villages are the same as have been elsewhere enumerated as those peculiar to
suchheights. Cultivation was found by Capt. Webb in this direction above eleven thousand five hundred feet of elevation, though not above ten thousand by Capt. Gerard
neaf the Western Passes ; but here the occurrence of loftier mountains to the southward
produces some of the same effects as are witnessed on the northern face of the
Himalayas,-a confinement of all the solar rays imparted, and their reverberation from
two sides, instead of one of a mountain, by which, and by the general raising of the
vallies, the lower limit of congelation becomes considerably elevated,, and with it the
limit of vegetation, as well as of villages and cultivation. This is still better exemplified
if we notice the highest cultivation in the mountains which intervene between the
snowy range and the plains of India, where we shall 'see that the height of cultivation
diminishes as we proceed to the outer range of mountains. Thus: in the lirie of the
geological section, we have wheat near Rol at ten thousand, at Bumpta on Urukta at
eight thousand, and above Chowras on Choor not much above seven thousand feet of
elevation, while on Mussooree, the most external range, I have seen it but little above
six thousand feet, though parts of the range are fifteen hundred and two thousand
feet higher. This must in some measure be ascribed to the diminished height of.
mountains lowering the sources of irrigation, but principally I conceive to the effects
of the breeze, which always blows up the mountains from the plains, and which, besides
being very drying, has its capacity for heat increased as its density is diminished, and
thus prevents the accumulation of heat on the mountain sides over which it passes.
F
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On descending the western passes of the Himalaya, we enter the district of Kunawur,
which has been described by Captain Herbert as comprehending the valley of the
Sutlej and its principal feeders, from lat. 31" 33', long. 77" 47', to lat. 31' 51: long.
78" 42'. I t is bounded on.the north-east and west by Tartar provinces, under the
influence of China, and may be said to be contained within the Himalayas ; for on the
south it has the Indian snowy range, and on the north the Parkyul ridge, the highest
peak of which is twenty-two thousand feet. There is no table land, or undulating plain ;
the mountains are tipped with snow, and the villages of Kunawur are situated in the
valley of the Sutlej itself, or in glens watered by its principal feeders : their general
elevation is from eight to nine thousand feet ; though some are below, others are much
above this height, being at least twelve thousand feet in the interior.
Lower Kunawur commences near Seran, of which the climate is fine, though Rampore, the capital of Bissehir, not far distant, elevated three thousand three hundred feet,
but situated in a valley, has sultry days (the thermometer as high sometimes as loo0,
and even 110")nd
chilly nights, with hot summers and cold winters. Some of the
lower villages are subject to the periodical rains, which make their way up the valley of
the Sutlej and across the lower part of the Himalaya. Near these, grapes do not
thrive, but long rank grass, a species of Saccharurn, eight or ten feet in length, with
Aneilema, and other tropical genera, are found ; higher up the river, the villages are
more elevated, and the rains less regular and heavy. Here there are luxuriant vineyards,
where the delicious grapes are dried as raisins, and converted into a kind of wine ;
orchards of apricot, apple, walnut, and in some places of peaches are seen, with peartrees, of which also the fruit is dried. The forest-trees consist of Pinus Dealara and
Gerardiana, with yew, holly, oaks, and horse-chesnuts.
Upper Kunawur is still higher up the stream, and completely beyond the influence of
the periodical'rains, the height of the outer chain of the Himalaya being sufficient to
exclude them from this, as well as from a part of Lower Kunawur ; the climate is therefore dry and cold, the country covered with snow in winter, but insummer enjoying a few
months of powerful sun. The nights became fmsty in the middle of September, and the
thermometer sinks below the freezing point in the mornings in October, and snow falls
towards the end of that month, or in the beginning of November, and covers the ground
until March or April. The climate being so dry, the falls of snow are not heavy, but the
winters are extremely rigorous, I n July and August, there are alternately light clouds
and sunshine, the air is somewhat humid, and there is occasio~allya little rain. In
some villages, surrounded by high mountains, the sun is not seen h r more than nine
hours, but in others the temperature is high, as the thermometer ranges in July and
August from 56" to 58O in the morning, to 80aand even 85" at noon, in villages elevated
ten thousand feet.
In comparison of the Tartar districts more to the northward, Kunawur exhibits a
green and lively picture of vegetation, as there are forests of pines, poplars, willows,
junipers, and cypresses. '' The pasture zones occupy a belt between the limit of trees
and
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and the confines of perpetual snow." Some of the villages, as Kanum and Soongnum,
are populous and wealthy, with luxuriant vineyards, and orchards of apples, apricots,
and walnuts, of most of which the fruit is ripe in September. Gooseberries are also
met with, and wheat and Siberian barley thrive at great elevations. Captain Herbert
describes the two crops in the year, as consisting of wheat, ooa, barley, cheena
(Paniculm miliaceum), phapur, ogla (two species of PoEygmm), and turnips; the
three last following barley, but wheat and cheena exhaust the soil. To these may be
added peas and beans, mentioned by the Messrs. Gerard. Kunawur is every where
intersected by very elevated ranges, which are crossed by passes varying in elevation
from twelve to eighteen thousand feet; on some of these to the eastward, even at the
latter height, little snow is seen, and that only in streaks. Vegetation extends to
sixteen thousand six hundred feet, junipers are found at fourteen thousand five hundred,
birches as high as fourteen thousand, and Rhododendron lepidotum above them; pines
do not appear to extend beyond twelve thousand three hundred feet. The highest
cultivation seen was to tbe eastward of Dabling, where, at thirteen thousand six hundred
feet, crops of barley, buckwheat, and turnips were seen by the Messrs. Gerard ; and
a little lower tbe ground was covered with thyme, sage, and many other aromatic
plants, besides juniper, Tartaric furze (Genista wsicolor), sweet briar, and gooseberries- Even at this great height the sun was at times found very powerful, and
the thermometer rose to 68' on the 23d July, at fourteen thousand seven hundred feet of
elevation. Near the Charang Pass, continuous snow-beds commenced about the height
af sixteen thousand t h ~ hundred
e
feet. Upon the left bank of the Tagla, no snow
appears at sixteen thousand feet; on the right bank, at eighteen thousand feet, there
is only a little in streaks.
If we proceed to the northward of Kunawur, we shall see how much the intervention
of even a single range can alter the face of a county, for crossing the Hungarung pass,
at an elevation of fourteen thousand eight hundred feet, coinciding here with the limit of
snow, we enter the Tartar pergunnah of Hungarung, which, besides being destitute of
trees, differs from Kunawur considerably in the nature of its climate, and in heving but
one crop in the year. The mountains, instead of the pointed pinnacles of the Himalaya,
present only a rounded outline, with gentle declivities, covered at top with a little
snow, but bare of forests, and every where presenting the traveller a picture of arid
barrenness. The stunted trees, consisting of apricots, willows, w b t , are only found
in the neighbourhood of villages, with the dog-rose, gooseberry, and currant ; and two
kinds of fruit not familiar to Captain Herbert, the one yellow and acid, about the size of
a currant (an H i m h a e P ) , the other red and mawkishly sweet (an Ekagwus P). The
Whin and Furze of travellers are now known to be species of Genista and Astragalus.
The elevation of the villages is from ten to twelve thousand feet, and cultivation is
carried on at a still greater height. Nako, on the western face of Parkyul, and on the
eastern bank of the Spiti, is at least twelve thousand feet above the level of the sea ;
yet there are produces most luxuriant crops of wheat, barley, buckwheat, and turnips,
F 2
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rising by steps to near seven hundred feet higher, in fields enclosed by hedges of gooseberry and barberry, with Juniper and Tartaric fdne, extehding above thirteen thousand
feet. The seasons are similar to those of northern latitudes, grain being sown in March
and April, and reaped in August and September. Snow geneially falls towards the end
of October : i t seldom exceeds two feet in depth, but does not leave the ground for near
six months. Want of moisture in the air must prevent its earlier descent, as the temperature a t sunrise in October is seldom above 20"; in August it was 75" at noon,
and never below 52". At Chango, elevated ten thousand feet, the temperature rises to
80" in the same month ; the seasons are a month earlier, and more rain falls in April and
May. The crops, besides those noticed at Nako, consist of ogal (Polygonurn emarginaturn), millet, peas, and beans. At Shalkur, the most northern part of Hungarung,
as well as at Lari and Dunkur in the adjoining province of Ludak, houses are built
of unburnt brick, these being sufficient to resist the weather, as very little rain falls,
and that only in May and June. From this position, all the mountains te the
northward have a rounded outline, with but little snow resting on them in the summer
months ; while the irregular and snowy peaks of the Himalaya are all seen to the
southward.
On the eastern boundaries of Kunawur lies that part of Chinese Tartary which is
under the authority of the Grand Lama of Lahasa ; Shipkee is the first village, elevated
ten thousand five hundred feet. The mountains still further to the eastward are of a
rounded form, with a gentle slope, of inferior elevation, and said to be of a gravelly
structure. On the southern bank of the Sutlej they rise from the water's-edge up to
eighteen or nineteen thousand feet, without forests or even a bush, clothed'with a
withered and russet vegetation, and bare of snow ; a hedge of gooseberry and a row of
willows are noticed as remarkable. Chukors and ikfonals (Perdix Chukor and hphophurus Impeyanus) were seen while the thermometer in October stood at 33O. Shirang
Mountain, beyond Shipkee, on the road to Garoo, exceeds eighteen thousand three
hundred feet in elevation, yet only one strip of snow could be seen. - In a late
journey through the north-eastern parts of Kunawur, Dr. Gerard writes that he " came
upon a village at a height of fourteen thousand seven hundred feet. I t was the middle
of October, and tlie thermometer on two mornings was 1 7 O , yet the sun's rays were
oppressive, and all the streams and lakes, which were sheeted with ice during the
night, were free and running by two o'clock. The finest crops of barley are r e a d
here, and to irrigation and solar heat are the people indebted for a crop. The barometer
gave for the highest field fourteen thousand nine hundred feet of elevation ; " and this,"
Dr. Gerard ad&, " verifies the i~lferenceson the limit of cultivation in the upper
course of the Sutlej, and I think it quite probable that crops may vegetate at sixteen
and seventeen thousand feet. The Yaks and Shawl goats seemed finer than at any
other spot within my observation." Further on he continues : " On the north-eastern
frontier of Kunawur, close to the stone bridge (near Changrezing), I attained a height
of more than twenty thousand feet, without crossing snow, the barometer shewing
14.320,
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14-320, thermometer 27", at one P.M.* Notwithstanding this elevation, I felt
oppressed by the sun's rays, though the air in the shade was freezing."
A little to the southward, and more to the eastward of Shipkee, the Keubrung Pass
forms the boundary between Kunawur and Chiaeae Tartary ; though elevated eighteen
thousand three hundred and thirteen feet, snow was only found by the Messrs. Gerard
in sheltered places contiguous to the pass, and mountains leading to it about fifteen
hundred feet more elevated were just tipped with snow. The Tama or Tartaric furze
extended as high as seventeen thousand feet; beyond this, every thing was barren
and desolate.
At Zamsiri, Zinchin, and Bekhur, the same appearances were observed, as well as
by Mr. Moorcroft still further to the eastward, in crossing from Neetee Ghat to Ghartope, the elevated plain which separates the Himalayan and Cailas ranges, which
Be describes as a dreary waste with a few furze bushes (species of Genisda and
Astragalur), but without a tree or shrub,
the woolly plant, like .everlasting, is
probably one in Mr. M.'s collection, having the external appearance of a Leonbopodim, with much-divided hairy leaves; besides these, Mr. M. only enumerates
tufts of silky grass, and a species of moss; but in his collection there is also a
diminutive PrimuZa and a Pedicularis from near Daba. Beyond this, he notices goldfinches in poplars, and several gowering shrubs of Tamarisk, a new species of Myricaria which I have also received from other parts of the hills- The rhubarb is probably
R. spicifm, or a new species distinct from R. Emodi. The apimals enumerated as
hairing been seen, are eagles, ravens, blue pigeons, partridges, larks, and linnets. The
plains are also filled with the bural, yak, and shawl-wool goat; herds of wild horses
and wild asses were seen, as also hares and marmots ; he describes the latter as being
like a young bare, they are therefore most probably the Pika.
In crossing the Cailas range, he saw numerous hares, and a bird resembling grouse,
Gray ; also, Brahminee geese,
probably the Tetraogallew of General Hardwicke and MF*
Anas Casarca. At Ghartope, he notices the Gurkur or wild ass, and mentions that with
frosty nights the thermometer frequently exceeded 80" in the day-time in July. Still
further to the eastward, Messrs. Turner and Saunders, in their journey to Teshoo
Loomboo, likewise describe the elevated plains as bare of vegetation, the atmosphere
dry and clear, tile cold excessive, with little snow, but the sun's rays as very powerful.
1f

* The date is not mentioned. Ueir,g the mean resulte for October observed in Calcutta, thie gives twenty
thouaand four hundred and nineteen feet aa the elevation.-(Note by the Editor of the Gleuningr k Science,
vol. i. p. 10'7.) This valuable periodical, established in Calcutta under this modest title by Capt Herbert, has,
from its great success, been permitted by the Society to assume the title of " The Journal of the Asiatic
Society." The first volume, completed under the editorship of my talented friend Mr. James Primep, shews
that it is not unworthy of the name, b e i i filled with abstracts of papers presented to the Asiatic Society of
Calcutta, and with scientific communications respecting the country from correspondents in India.-(Vide
Plailosophical Nagarine, May 1833, p. 371.)
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If we turn our attention to the westward of Kunawur, we witness a repetition of the
same appearances : a mad leads from Soongnum up the bed of the Dabrung to Penoo
and Dunkur, over very elevated passes. Dwarf pines are noticed at ten thousand
feet, fields of beans, and orchards of apricots are passed through at a considerable
elevation, and towards Pamacheen a belt of birches at fourteen thousand. Here a
juniper, called Pam, is used as fuel. On this road the Manerang Pass is elevated
eighteen thousand six hundred and twelve feet, the last half mile covered with
perpetual snow ; and some stunted vegetation is observed at the base of the mountains.
At sunrise the thermometer stood at 3lo, and must have been lower during night, as
the blankets of the Messrs. Gerard were tough as leather. In proceeding towards
Manes, they found bushes and wild leeks at fifteen thousand feet, and passed over
gravelly hills covered with tama bushes, and found cultivation of wheat, barley, and
ooa at twelve thousand feet above the sea. The grain was almost ripe, and there were
a few poplars, and some barberry and other bushes in the vicinity. At Manes,
elevated eleven thousand nine hundred feet, the temperature ranged, on 1st September,
from 52' in the morning, to 81' at the hottest time of the day. .One of the Surveyors,
in a letter published in the Asiatic Journal for May 1825, p. 629, gives a most animated
account of the excessive rigour of the climate at the commencement of winter in thew
regions, and of the fierceness with which the sun's rays dart through the rarefied air of
great elevations, so as to produce a feeling of scorching in the midst of almost unbearable cold ; of this may be adduced as jnstances, that, at the fort of Dunkur, elevated
thirteen thousand feet, while the temperature of the air was 32", a thermometer in the
sun rose to 126O, and the inhabitants were thus enabled to keep themselves comfortable
on the roofs of their houses even in winter. At Rangreek, elevated twelve thousand
6 during the night, and rose, at eleven in
five hundred feet, the thermometer fell to '
the forenoon, only to 20° ; and yet the greatest inconvenience was experienced, as well
from the dazzling reflection from the snow as from the great power of the sun's rays ;
the latter made more sensible by the sharp chill of the air, whicb was never b a t e d
beyond 25". Towards evening, a sudden gust of piercingly cold wind destroyed several
of their followers, the breath of the travellers congealed upon their beards, and their
clothes grew stiff on their backs. In fording a stream, the water froze as fast as it
touched them, until their feet and legs became stiff as wicker-work. After a fresh
and heavy fall of snow, the weather became settled and serene, but the cold increased
so much that the thermometer fell 2" below zero ; and yet, in such regions as the valley
of tbe Peenoo, there are villages and cultivation at not leas than thirteen thousand five
hundred feet of elevation, and, not far distant, poplar trees twelve feet in girth. The
most western regions of which we have any accounts are those traversed by Mr. Moorcroft and Dr. Gerard on the road to Leh or Ludak, through the district of Kooloo. In
this direction the highest habitation seen by the latter was at eleven thousand feet, the
thermometer 84" in the shade. On the plateau of Tartary, elevated sixteen thousand
feet, he saw before him a black ridge, having the uniform height of three thousand feet
above
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above the camp, and yet there was no snow on its summit. On mountains on the
N. E. shores of lake Chimomel, which ia elevated fifteen thousand feet, the region of
snow bad an uniform margin of nineteen thousand feet.
The a b extended notices will serve to give a good idea of the nature of the country
and climate to be found to the northward of the Indian Himalayas, and enable us to
appreciate the causes which favour vegetation at such great elevations : the same k t s
have occasionally been repeated, at the danger even of being considered prolix, in
consequence of the disposition some time prevalent to doubt the accuracy of observations, because tbey were considered incompatible with theories which were themselves
deduced fiom facts, but occurring in regions where all the circumstances are not similar.
From the details which have been given, it seems abundantly clear that the elevation
of the Indian saowy range is sufficient to prevent the passage across of the cloudy masses
which deluge the plains of Northern India with rain, both in the cold and in the warm
season. The atmosphere, therefore, on the northern face of the Himalayas preserves
unimpaired the dryness, which is the characteristic of the rarefied air of lofty situations :
hence the little deposition of snow which takes place in winter in proportion to the
lowness of the temperature. The returning warmth of spring rapidly dissolves this
thin layer of snow from level places, in consequence, it appears, of the undiminished
power of the solar rays in passing through so rare and transparent a medium ; a fact
tending to confirm Mr. Daniels' views respecting the saperior energy of the solar rays
in the higher regions of the air ; and as this seems already to have been done with
respect to his opinions of their great power in polar regions, the fact is interesting as
giving an additional cause for the analogy between alpine and polar vegetation. When
the snow is once melted, these elevated tracts, surrounded and confined by towering
mountains, absorb heat as readily during the presence of the sun, as they radiate it
freely while he is absent, and becoming, like the surface of the earth at ordinary
levels, the source whence the heat received from the sun is diffused to surrounding
objects, they cause the line of perpetual congelation to recede higher and higher in
proportion to their own elevation. Peaks and pinnacles, on the contrary, projected into
the air like promontories into the ocean, partake rather of the equability of temperature of the media into which they intrude, than impress on them, like plains and
table-lands, their own extremes of heat and cold.
The plants obtained from the most elevated regions of Ludak are few in number, and
the localities not sufficiently defined to enable us to draw any inferences respecting the
climate. All were sent by Mr. Moorcroft to Dr. Wallich, and are enumerated in his
catalogue. The genera are all European, but the species new: the former being
Gentiana, Aqtikgia, Iris, Salsola, Axyris, Potentilla, Campanula, Cogdalis, and Salvia.
The shrubs are Astragalus, Frazinus, and Efeagnus, all with the specific name of the
discoverer. From the fruit of the last, a spirituous liquor is said to be distilled. Some
of the finest rhubarb that I have ever seen was sent by Mr. Moorcroft from Ludak. In
the same regions he discovered the celebrated Prangos Hay Plant (Prangos ~abularia,
Lindley),
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Lindley), the seed of which is brought down by the northern merchants, and sold in the
bazars of Northern India under the name of w,JLp jturusaliyoon, to which in the
Persian works on Materia Medica, is attached a translation of the description of Petroselinum, r r n p m c h o v of Dioscorides, lib. iii. c. 77.
The fruit-trees and cultivated grains of Kunawur having been enumerated, with their
localities, it is only necessary here to mention, that the former belong to the genera
Pyrus, Persica, Armenkca, and Vitis, and the latter to Triticum, Hordeum, Polygonum,
while Jqlans, Coylus, and Pinus Gerardiana, afford edible nuts ; the other species of
the latter genus are P. Deodara and Webbiana; Juniperus mcelsa and recurva with
Cupressus torulosa and Ephedra Gerardiana, forming the other Conifera; species of
Quercus, Acer, Betula, Populus, Ealix, Fraxinus, and Pavia, the remaining trees. The
shrubs consist of species of Elceagnus, Rhododendron, h i c e r a , Berberis, Capparis,
Crategus, Rosa, Ribes, and Rubus; with, of Leguminose, Colutea, Caragana, Genhta,
and Astragalus : G. Versicolor, and A. Moorcrojtiunus, spinosissimucv, Webbianus and
Gerardianus, forming the different kinds of Tartaric furze so frequently mentioned by
travellers. The remaining Leguminoste belong. to the genera Medicago, Lotw, Vicig,
and Orobus. The other herbaceous families and genera are, of Ranunculacete, Thatic-'
trum, Anemone, Isopyrum, Adonis, Ranunculus, Aquilegia, Aconitum ;of Cruc@rte,

Cardamble, Arabis, Dentaria, Draba, Hesperis, Sisymbrium, Erysimwn, Tauscheria,
Crambe; of CaryopflyllecP, Gypsophila, Dianthus, Silene, Arenaria, Stelhria, Cerastium;
of Ub.delli$ere, Ptychotis, Bupleurum, Herachm, C~minum,Thapsia, Chcerophyllurn,
Myrrhis, HymenolcPna; of Compositc~,Snussurea, Serratula, Lappa, Cirsiunz, Cartlecus,
Eriocoryne, Diplurandra, Scorzonera, Crepis, &Iulgedium, Lactuca, Gnaphalium,
Aster, Erigeron, Tanaceturn, Artemisia, Tussilago ; of Boragiuece, Onosma, Moltkia,
Anchusa, Cynoglossum, Echium, Lithospermum ; of Scrophularinee, Veronica, Scrophularia, Eupkrusia, Pedieularis ;of Labiatc~,Solvia, Scutellaria, Marmoritis, Dracocephalum,
Erianthera, Leonurus, Phlonzis ; of Primulacw, Lysimachia, Androsace, Primula ; of
Chmopodete, Chenopodium, Blitum, Satsola ;of Potygonete, Rumex, Rhwm, Polygonurn,
Oxyria. The other genera, generally only single ones of other families are, Corydalis,
Viola, Polygala, Litzum, Malva, Ktis, Impatiens, Potentilia, Epilobium, Circcea,
Myricaria, Illecebrunz, Herniaria, &durn, Saxifraga, Chrysosiplenium, Galium, Rubia,
Valeriana, Scabiosa, Alacrostemma, a new genus of Asclepiadete, Gentiana, Atropa,
Orolrqnche, Euphorbia. The monocotyledons consist of Iris, Aiisma, Allium, Gagea,
Convallaria, Juneus, the Orcftidete of Epipactis and GymncuIenia, and the grasses of
species of Phleum, Pennisetuna, Poa, Festuca, Bromus, Brachypodium, Melica, Hordeum,
Alopecurus. Among the ferns is the only Acrostichuna in my collection, and a few
species of Pteris, Osmunda, and a Lycopodium.
The most cursory comparison of this enumeration with the list of genera and species
given in Ledebour's Fiora Altaica, will show the great analogy which exists between the
Flora of those mountains and of the south of Siberia with that of Tibet, or of the northern
face of the Himalayan mountains, which, consisting entirely of the elevated land included
between
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between the latter mountains and the Kuen-lun, makes up by elevation for its more

southern latitude. It is d c i e n t at prdsent to mention Tlamhericr deaert~urn,BiebCt.8tcinM &a,
Ilopyrum grandcimum, aria Drucocephultun Sibikum, as pice cohmon
to diese twa' countries ; and' that among other firopean plaats f o n d on the n o d e r n
slope of BheIHimala$fas, we have Hjmcydmm niger,' Litarmnse, M j o W M
#akatTiS, Lamitmi amphicaule, Prm& vdgavis, & d m Vakrundi; with Daiisca
ean&a,
Cuminurn Cymimrm, and ~%tcseIla?rMorient&, found in more southcm latitudes. Several d m of the new species of Ehnalayan phmts, eopecially those bond
on such biies an 'Kedarkanta and Peerpunjal, are also found along this tract, though
the vegetation reskmbles the Siberian rather than the Himalayan Flora; and thia host
probably is also the cane along the whole extent of Tibet, as many of the phenomena
of climate, general appearance, and productions, afe the same in the account of Messn,
Turner and Saunders' visit to Teahoo-lornbo.
The plants of Knnawur have generally a d y sombre aspect, few leaves, and those
mall, frequently inserted in a cluster round the root, from the centre of which rijles
the scape of generally large gnd showy flowers, The petiole&not undergoing decompositibn, from the dryness of the climate, remain attached round 'the plant, and s
they beeoliie pushed 'outwards by the growth of internal phrts, the cellular parta are
destrbyed, wMle the fibrous remain, and protect the root, as with a covering of hair, from
the severity of the weather. One peculiarity is remarkable, and that is, the resemblance
externally between the plants of this mld'regPibn and those of the desert-like country
near Delhi; but this is observable only in the parts of vegetation, and not in those of
Auctification, for in the cold climate the flowers are large and showy, and in the hot,
small and inc6n$picuous: in both the shrubs are stunted, thorny, and frequently hairy ;
the wood scanty, Bard, and compact; while the surface of each is dry, and of an ash
grey or pale green colour. The only similarity in climate is, that in each there is great
dryness of the atmosphere ; the resemblanae therefore is probably dependent on peculiatity of the transpktory surface: Cappdria and SaLaola are almost the only genera
common to both situations ; the latter evidently owing to the soil of each being covered
with saline efflorescence.
Among the animals which inhabit thig cold and arid region, the herbivorous tribes are
particularly conspicuoue, fbr number, variety, and flourishing condition, notwithstanding
that the county appears barren of vegetation ; but the grasses belong to the genera
which furnish the best pasturage grasses of Europe, and the Astragali afford legumes,
which must be as nourishing as peas and beans. The Tiger -is mentioned by Mr.
Hodgson as extending his wanderings to the neighljourhood of the snow, and by Mr.
Moorcroft has been traced as far as Khoten, nearly as far north as by Ehrenberg.
The Tibetan Dog is remarkable for his size and fierceness. Hares are common, and
most likely also the Pika, as Moorcroft compares his Marmots to young Haws; and
Captain Turner mentions seeing Rats without tails. The Tibetan Musk is of course a
native; Antelope Hodgsonii and A. thar., the latter allied to the Chamois, are also found,
G
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while the Shawl Wool Goat thrives only in these regions. The Sheep, unrivalled for
size and beauty, as well as for fineness of wool, are, like the Goat, used for &age,
and both, as also the Dog, are furnished with a fine wool under the rough upper
covering of shaggy hair. The Bhural, Asiatic Argali, or OvM Amnion, is also found
here, with the shaggy-tailed Yak or Bos gruntrim. The Wild Horse, the Guckur or
Wild Ass, and the Dziggtai or Equus Hernionus of Pallas, (the Mule of travellers)
complete the list of Marnmalia on the N. face of the Himalaya. The Birds enumerated as having been Been, are Eagles. Raven., Grouse, Linnets. and Goldfinches, and
the lakes are described as beiig covered in summer with Geese, Ducks, and numeroue
Grallae ; Vultur barbatus, Perdb Chukor, Satyrua mekznocephlus, Lophophorus I m . anus, Phmianus Wallichii, and a bird, with red beak and legs, like Fragilis gracula,
have also been seen in Kunawur, which in the distribution of the animal, as in that
of the vegetable kingdom, approximates to the Altai mountains.
I n the foregoing general view of the climate and productions of the tract of country
whence the collections have been formed, it was impossible to be more minute
regarding species; but the details re8'pecting such as it will be requisite to notice.
will be introduced after the general observations on the natural orders to which they
respectively belong. At the same time also will be noticed the particular plants
of other countries, which it would be advisable to introduce into India ; and there is
no doubt that, with the warm climate of the Plains, moist in the lower and dry in
the upper provinces, and the temperate one of the Hill provinces, the facilities are
great, and the field most extended for increasing the resources and improving the
comforts of an immense population. The results whioh have already attended the
introduction into India of such foreign products as Tobacco, Capsicum, the Guava,
Pine, and Custard-apples, which are so completely acclimated as to appear indigenous, are our best guarantees for further succees ; particularly as the most valuable
products of the plains of India, as Rice, Sugar-cane, Ginger, now form a part of
the principal resources of the warmer parts of the New World, which possess many
valuable products peculiar to themselves. Many also of the useful and ornamental
productions of the Hill provinces, may no doubt be introduced into England and
the rest of Europe; the principal of these will be pointed out; and here, again,
there is every reason to hope for considerable success, as many of the trees and
shrubs of Northern India are now flourishing in the open air of England, especially
in the gardens of the Horticultural Society of London, and of the Messrs. Loddige,
where may be seen : Pinus Deoahra, Webbiana, excelsa, Gerardiana and Morinda;
Rhododendron arboreurn, ariataturn, campnulaturn and kpidotum ; Pyrus uestita and
varwlosa; Crategus gkuca; Cotoneczster microphylkz, rotundifolia, and several other
species ; Benthamia fragifera ; Rosa rcricea, ~acrophylkz, and Brunonis ; Berberi*
Asiatics, aristata and Wallichiana; PotentiZkz atrosanguinea and Nepahis, Saluia nubicob, with many others,
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THE Ramncukzccce, named from their principal genus, and well known from
containing many most ornamental garden flowers, as well as affording several very
energetic medicines, form a family well suited to commence the series, and display
the advantages of the natural method of classification, from presenting so many pointe
of affinity in organic structure, geographical distribution, and in the possession of
similar sensible and medical properties. They are extensively d i f b e d throughout the
cold and temperate parts of the globe, with only a few chiefly aquatic species existing in
warmer regions. . They are fbund every where in mountainous regions, from the bleak
and exposed summits in the neighbowhood of melting mow, &I the rich, shady, and
moist valleys everywhere occurring in hilly regions where the elevation is sufficient to
ensure moderation of temperature. As nearly one hundred species of Ram&
have been discovered in the Himalayas, their preponderance over many other natural
orders which are pmperly considered characteristic of warm regions, displays at the
first step how different must be the climate and Flora of the Himalayan mountains from
that of India in general. But as several of these species have been ascertained to be
identical with, while othera which are new, have been found to be closely allied to
those indigenous to other countries, considerable resemblance in climate may be inferred
from the similarity in vegetable productions. In the plains of India but few of
this family are found. R u n u d w aquatilis and sceleratus, from their existence in or
vicinity to water, experiencing greater equability both of temperature and moisture than
if more exposed to atmospherical changes, are .found in moet parts of the world. So
the former is found in the north-westem provinces, and the latter exists in every
0 2
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part of India. The tribe of Clematidee, distinguished from the other Rununceclacee by
their valvular aestivation, opposite leaves, and generally scandent habit, may therefore
be considered the least ranunculaceous of the family, have also a few species in the plains
of India. Naravelia ZyZanica, belonging to a genus peculiar to India, is common in
Ceylon, and everywhere in the Peninsula, but not found above the province of Bengal ;
Clematis Gouriana, common in hedges and in the jungle at the foot of hills, extends
from the Neelghei~iesand from Dindygul, near the extremity of the Peninsula, up to the
Deyra Doon, in 30" of N. latitude, along the foot of the Himalaya : but it is worthy of
remark, that this species, as well as C.grata, flowers only in the autumn, or at the
commencement of the cold season of the plains, while the Himalayan species flower in
the spring, or at the commencement of the warm weather of the mountains, that is,
according to elevation, either in April or May; and it is remarkable, that April and
October are the two months in which the mean temperature of the year is found to
occur in most places; and though the temperature of October and November in the
plains is above that of May and April in the hills, yet the approximation is greater than
if the respective species flowered in the same months in the different places. Xgella
sativa, found in the south of Europe, Asia Minor, and Syria, exists only in the gardens
of India, but where, from its numerous Indian names and uses, it must, as well as
Delphinium Ajacis, have been long acclimated, and formed a part of the ornamental
flower-garden of the cold weather months.
The genera of RununcuZacece of which species are found in the Himalayas, are Clematis,
Thalictrum, Anemone, Runumlas, and Caltha, distributed also throughout the cold and
temperate parts of both the northern and sou the^ hemispheres, and with these we have
also species of Adoms, Trolla'us, Aquileg&~,Delphinium, Aconitum, Cimicifilga, Actea,
and Peonia, which the Himalayas share in common with Siberia, Europe, and America.
No geous of this family has yet been discovered peculiar to these mountab, as K n d t o n i a
to the Cape of Good Hope, Hamadryqo to Sauth, and Hqatica, Hydrastis, and
Zhnthorhiaa to North America. It is interesting to observe, that the genera, of which
only species are found in the highest latitudes, are those also which are alone found on
the highest peaks of the Himalaya : thus RanuvcuZw a$nis and C a L b arctica. were
found in Melville lsbnd, so I found only 3.pdypetqku and C. Elwrity~awm the top
of Kedarkanta, with Anemone discolor a little lower down; of this genus species
extend as far as 68" of N. latitude.
Species of Thplictrum are found in the same
situations later in the year, but as the Himalayas are within the influence of the
periodical rains, Q degree of moisture and equability of temperature is produced during
that season, which allows of the existence of genera and species at elevatiohs where
they could not otherwise exist. The Himalayan genera of Rununculacea, with the
exception of Cerutoceyhalus, are exactly those enumerated by. Ledebour, as those of
which species are fpund in the Altai mountains; and also, with the exception of
Helleborus and Nigella, which do not extend either eastward to the Aitai or southward
to the Himalaya, the same, genera as those enumerated by Meyer and Bieberstein, as
being
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beisg lndjgpnous to the rangp of Taurus and Cauqasus-, Many of the species are
identical with those found in more northern latitudes, as R a n d m~is
bdborus,
,
Rammuka and aa&ptws,, 1Tgopyrw.n,gra@mm, Delphinium pubsscens and Adotoir
atwdk, while of those w k b are,eew, many are in like nrrrnner allied to those
dewxibed by Ledebour, Bisberrit&n, and Meyar, in the F-lora A M a and Tarico
C ~ a a i c 4 ,as Thalictracm Ma&lii
to T. fravum and r r p p m . lPnamona
Wallichiana to A. albpaa and Bungeum. Trdlizcs putnilw to T. p a t h . Ap'kgia
M O O T W
to A.
~ Sibirica.
~ ~
Aconhm k ~ wto A. septentriwlclk, and A. mukc@bn to
A. ~ b q a Ranauacu?~
.
pl#m
murat be allied to Firia? glacidis of Fisoher,
this beiqg described as b a h the haBit,&Calrhr appendiculattz, a six sepaled calyx and
$corolla with thb$een petals ;while R. pimpim?Zfoideg being newly allied to R. rut~fdiicd
must be so to the new genus Callia&emtrm of Ledebour, formed of this species.
Some of these Himalayan species aseist, though in a small degree, in shewing the analogy
of &nu~uZucecz with the ot)aer families which have long been pointed out. Thus
the broad filaments of many of the species s b w the mode of formqtion of the petals of
Nymph~acece;apd Anawrx tetrasspda with its umbel and partial umbels, supported
by an involparqpo apd invdweb, pQintdl out the relation of this family with the U W i fm.The plants of this-family figured b Dr. Wallich's Plcuda Asiatic& Rarwres, as
well as those in tbe-pwabIlluetra$iws, will give a very good*idsa of the highly ornamental nature of the Himalayan species of this family; and there is no doubt, from
the nature of theclimate where they are ind+noas, that many ofthem would be perfectly
at home iu &ghd,where alrwdy s~ , r n ~ y . o &ir
f
Ewopeim aqd Siberian coapners
flourhh ;but perhaps C h w L grata from its w c e , and C. moPltsna from tbe showy
nature of its garlands of nuxraerops white rose-like flowere, are the most desbble as ornamental flowers, and Acmitum fww and AetmphyZl~rna~ medicinal plants. To meation
the rest b detail would be tedious, bat t h q e are Vany others highly ornamental, as
may be judged of from a e drawings a d des~riptians.
The Ranm@ce~ f ~ r ma wry nqturpl family, not only with respect to structure a d
gpgramcaf, &tsibu$ioa, but also iu pqgse~sing.&p sang sensible properties and mcrdes
hunpqa frrype. This is owing 40 ,their .oontaining. in all parts
of action 00
acrid ,pripciple, which Kra# w r t a i q e d to be neither #acidnpr .alkaline, but of so volatile
rl natpre, th&,ip
c m simple drying in the,air, or infvsion, or decodion in water,
is sufticiept to d q w y it; &$t
itij activity is increased by acids, sugar, honey, wins,
and spirjQ, apd i~ ouly affwuw destroyad by water and vegetable acids. ( R e , Cows.
d'Hist. Nat., P-.
v,i. p,,373,) Two vegetable idkalies, Dekia and Acsnitia, the
latter little @q+
axe pmdwd by the plants of this family ; if the acrid principle be
,
t h e it is represented, athe powerful effects attendant
always sf the v d a ~ ) dn&rs
on the administrafj~a,of the root. of AcoGturq fwor even after it had been preserved tep, year$, m s h be ascribed tp the presence of some principle of a more
perwanapt nature. Aqmydipg apparently to the proportion of the acrid principle to
the ,rest of the yqetable substsnae, or p
m
p
s owing to the peculiar nature of the
acrid

w,

acrid principle in each species, it is found that they act either on thc system genedly,
or in different degrees on particular organs. Thus several species of R a n u W t M am
used as ruhefacients and vesicatories; while the mob of Zznthorhiza, C w b , and
Hydrastis, as tonics ; and those of Thalictrum mjus as a substitute for rhubarb. HeClebdrc
has long been known as a powerful cathartic, and Aconite as a no less powerful narcotic
and poison; while some from the destructibleness of their noxious property by
have been used as food. The Mahornedan physicians in India having derived their
knowledge of drugs chiefly from Arabian authors, who translated from the Greek,
it is not surprising to find such articles as Hellebore, P ~ o n y ,Lycoctmum, and Statesacre,
all bf which as well as others might be grown in the Himalayas, prescribed in every
part of India, though the druggists, calculating upon the ignorance of both practitioners
and patients respecting the true drug, generally substitute some which they consider
an equivalent. Yet it is interesting to observe, that independent observation has introduced into Indian practice several drugs from this family, to which the same properties
are ascribed as in Europe. Thus Ramtnculus scekratus is used as a vesicatory. The
mote of Thnlictrotm foliohum as a bitter in the cure of fevers-those of Aconiturn
heterophyUum as a tonic, and of Amitumfern, though a poison, as a narcotic in rheumatism. Nigella sativa is alone cultivated in India, as in most Eastern countries, and
continues in the present day, as in the most ancient times, to be used both as a condiment and a medicine.
The celebrated Indian poison called BisA or Bikh, being r e f d by all authorities
to Ranunculacea, requires to be noticed, thoogh it would not be easy, even in the
present state of confusion of Indian Materia Medica, to find an article of which
it is more difficult to give a satisfactory account, and of which, at the same time, it
is so necessary that we should have a clear idea. The subject to be entered into, with
the detail which it requires, would claim a much greater space than can be allotted to
it here : little more therefore can be done than to state the little that ie known, and to
urge observers, wbo may be favourably situated, to prosecute the inquiry.
Dr. Buchanan first acquainted the European world with the existence of four kinds of
B k h . 1. Singya Bikh. 2. Bish or Bikh, the poison. 3. Bikhma, a powerful bitter.
4. 8 r b i s i ; also without deleterious properties. The first Dr. B. referred to a species
of S m i h - ; the author has had two species of Cmalkrria, called meetha-doodhya,
and mohura-ddhya, represented to him as being of a poisonous nature. The three other
kinds of Bikh Dr. B. refers to the genus CaIcha, but for what reason it is di5cult to
discover, as the flower of the species he describes are without the characteristics of the
genus ; and the plant, he allows, differs much in habit from Cakha plustris. I t may
be supposed, therefore, that he had only an opportunity of examining the flowem in a
young state, and it is known that when he published his description, he was without his
specimens. These are now in the East-Indim Herbarium, and have been all referred
by Dr. Wallich to the genus Aconitum. The specimens of Caltha f Nirbiri and C. ?
Codoa of Dr. Euchanan, appear to be Dr.Wallich's Aconitum fern,while those of C.?
Bishma,
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Bidma, hi Aconitum pabaturn, all evidently in a young state, and without flowers or
fructification. That tbe virulent poison, emphatically called Bhh, i. e. the pokon, ie tbe
root of Acdwm feros, admits, I think, of no doubt. The root is brought down to
the plains of India from the mountains where this plant is indigenous; that it was
produced by it wae first learnt by Dr. Wallich in Nepal; the fact was ~ d b m e dby
Dr. Govan in Sirmore, and the information communicated to the author on the same
mountains was, that Bikh is the name applied to Aconiturn ftmx and Metha t&a to the
rod, which, though a violent poison, is occasionally used in medicine. I t may further
be stated, that the specimens of Aconitum ferar in the author's Herbarium, have the
fusifonn roots attached aide by side, black and wrinkled externally, and of a brownish
colour internally; they impreas upon the tongue and fauces a peculiar burning eensation, and increase the flow of saliva, as is described to be the case with the Bikh.
They moreover exactly resemble the specimens bought in the Indian bazars, of Meetha
tellia, in the author's collection of Materia Medica.
Both Drs. Buchanan and Wallich have mentioned the uncertainty and confusion
existing in the names of the several articles of the Indian Materia Medica. Thia is no
doubt true, and it therefore becomes more necessary to elucidate the subject when such
powerful drugs are sold and administered as remedies for disease. Considerable assistance will be derived in thin labow, if, when consulti~gnative works on the subject, we at the eame time procure as many as poseible of the drugs which are
described. Without this, no satisfactory progress .can be made, as we have no means
of ascertaining when the same drug is given in different parts of the country, under
different names, nor when, which is sometimes the case, different articles are given
under the same name.
Dr. Buchanan (Bmat. Jourrsal, i. p. 250) gives Bish, Bikh, and Kaloya biah or
a
to be added, instead of being referred to
bikh, as the synonymes, to these M ~ h ought
bikhma. Professor H. Wileok(Cul. Med. Tram. Vol. ii. p. 280) referring to this article,
says, that B d , Bikh, or Esh, means poison simply, and that it has several Sanscrit
synonymes, as Amritam, Vataanabhu, Visham, &c. Dr. Carey, in his Bengalee
Dictionary, refers Biah to Aconitum f m x , and quotes as synonymes with Vatsanabhu,
JZitha, or Mitha auher (sweet poison). Dr. W. Hunter (Cal. Mcd. Tram. Vol. ii. p. 4 10)
has Meetha suhur, Meetha bikh, and simply Mitha as synonymes. Dr.Wallich (Plants
Askt. Ror. i. p. 41) mentions that Dr. G m n found the mot called Mectha-&d"a and
Meetha-telya, and gives ae synonymes, Vwha, i. e. Yenenurn,et Ati uiaha, sacmrnum umenusn;
Hindee, Tsh or Bikh ; Newar, BikA and B i h . In the Mukhaun-aol-Adwieh,
probably the best Persian work on Materia Medica in use in India, several kinds of
&ugheea, so called from its resemblance to the horn of a
Bish are enumerated ; -1.
Deer. 2. Buchnug, like judroar. 4. Teesuk. 5. Kuroon-ool-dul. 6. Buhra~00rut. 7. Burhmunce.
8. Muhoodah. 9. HuldeA.
10. Kak kmt. 11. Sutwa.
12. Tellia. But as it is doubtful whether these are varieties or species, or whether
more than those already mentioned, can be referred to the genus Aconitum, they are
only
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only enumerated as subjects for. further inquiry. Ih the Tdeef-Skeef, ah Ihdian work
an Materia Medica, lately translated by Mr. PlayEair, Singia and Bechak. are given as
,
Cwo names of a most deadly poisonous root from Nepal, no dberbt the $ m i t e .
In all the native works, the Bikhis represented as being a b d l y m n , d e n id the
snlallest doses. The Hindoo works quobid by' Dr. Hunter, d m r i b e it a@Wing at first
sweetish (hence the affix me&a,sweet), dthen fallowed b$a tougrhness on'de tongue,
or as it is e ! q d in one work, " d z i o d t h e
&. hchan& h b informed us,
tbat it is equally fatal when taken into the stomach, and when applied to wounds: hence
used for poisoning arrows and killing wilb. animal%. The futility of the Gorkttas attelhpting to poison the springs of water was shown in the East cahpaign, arid Dr. Govan has
prowed the improbability ofdeleterious exhalations8from thispiant being the cause of the
uhpleasabt sensations experienced at great elevations, inasmuch as ft is only found much
below *ere these are experienced. But as it ia a ~wmtof sueh virulent powers, it has
no doubt been frequently employed asla poison,. and-its sale, WSI therefire prohibited by
the native +wers in India. N ~ t w i t h s t a ~ r yt hqi s ; the Hindoo physicians, noted for the
employment of powerful drugs, euch as anenik, rnvomiaa, and craton, do not hesitate
to employ this also in medicine. In the Takv--Skmetf it ia direct& never tb be given
alone ; but mixed with several other drugs, it is reoommeded in a.variety of diseases,
as cholera, intermittent fever, rheumatim, tooth-aahe, a& bites'of snakes. I t is also
used as an external application in rheumatism in the norbh-western provinces.' Mr.
Pereira's experiments have &own that this root, either in the form of powder, watery
e x k c t , or spirituous extract, is a moat virulent poison : but of these forrhs the last is by'
far the most powerful. " The effects were tried by intmddcing this extract into the
" jugular vein, by placing it in the cavity of the peritoneum, by applyirig it to thd
" cellular tissue of the baok, and by introducing it into the stomach. In all these cases,
" except the last, the effects were very similar ; mmely, difficulty of breathing, weak" ness, and subsequently p a d y s i ~ , whhh (pnerally commenced in the posterior
" extremities, vertigoes, convulsions, dilatation of the pupil, and death, apparently from
" asphyxia." (u Wall. Pi.Asiat. f i r . loo. cit.)
With tespect to tbe Bikhma, or the swmd kind of Bish, the diffrcultib are greater, as
the specimens of Caltha ? Bikhm, which Dr. Bwhanan was inforxhed produced the
febrifuge root, belong to Dr. Wallich's Aconitum p a k t u m , Cat. No. 4723 ; this may
therefore produce a root possessed of the properties ascribed to the Bikhma by Dr.
Bnchanan's informants. Though we have no further information respecting it than its
name, properties, and the short description of Radix tuberosa to guide us, it is ihteresting
to endeavour if it can be traced in other pafts of India, though names, especially pmrincial ones, we have seen vary in different dist~ict.8,and the-pmpertied ascribed to a
drug is rather an uncertain p i d e in the present state of the Indian Materia Medica ;
but it appears to be more than an accidental coinoidence, that the author, in his
inquiries, has met with a tu6erous root produced by a species of Aconite, which is
extensively used in India as a tonic medicine. In the native works on Materia Medica,
as
1

.
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as well as in the ~~ P&an and Bindooetanee and English Diationaries, A t w is
desoribed as being the mot of an Indian plant used in medicine. This the author b u n t
wao tbe produce of the Himalayas : he therehre sent to one of the commercial entrepots situated at the foot of the hills, and pmxred some of the root, making inquiries
reepecting the part of the mountains whence it was procured. The plant-collectors in
their next excursion were directed to bring the plant, with the root attached to it, as
the only evidence which would be admitted as satisfactory. The first specimens thus
procured are represented in Plate 13, and the root Ateea having been thua ascertained to
be the produce of a new species of Acanite, it was named Acol&6um atem (&urn. Aaiat.
Soc. i. p. 459), but which has since been ascertained to be the Acmitum he&oph@um
of Dr. Wallich. The roots obtained in different parts of the country resemble one
another, as well as those attached to the plant. They are about an inch in length, of an
oblong oval-pointed form, light greyish colour externally, white in the inside, and of a
pure bitter taste. That ite suhstanoe is not so injurious a8 the Bish, I conclude from its
being attacked by insects, while the other remains sound and untouched. The natives
describe it as being of two kinds, one black, the other white, and both as bitter,
astringent, pungent, and heating, aiding digestian, useful as a tonic and aphrodisiac.
By inquiries in Nepal it might easily be asaertained whether this has any resemblance to the Bikhma of Dr. Buchanan.
Respecting the third kind of Bish, Nirbisi, Nirbishi, or Nirbikhi, the uncertainties
are also considerable; as we have only the information that it is a tuberous r o d
without deleterious properties; while Dr. B.'s specimens of CaZtha? Nirbisia are not
to be distinguished from those of his Calfha? Codoa, which have been shown to
be those of Acmitum ferox in a young state. I t is evident, therehre, that the
people employed did not take the necessary precautions, and, perhaps, brought the
leaves of the latter plant, because they thought it was like the true one, and it may
therefore be supposed to be one of the Ranunculacere, particularly as the author, in the
mountains of Sirmore and Gurhwal, found the name Nirbisa applied to Delphinium
pauciiwum ;and the roots brought down from these mountains with that name have the
closest resemblance to the roots of some species of this genus, though he did not succeed in tracing it to the particular one ; but that which is reckoned the best kind of
Nirbisi in the Indian bazars is of a very different nature, and brought down from
Bissehur and from Umritseer, the commercial capital of Lahore. This kind is fusiform,
somewhat flattened and wrinkled, of a black colour externally, and in some respects
resembling the Bikh itself; when cut, the substance is fmnd to be compact, and of a
brownish colour, with a slight degree of bitterness and acrimony.
The name Nirbisi, with its Persian and Arabic synonymes, judwar and audtuar,
has been already applied by Mr. Colebrooke to the roots of Curcuma Zzdoaria, because
they agree pretty well with the round zedoary (adoaria rotunda) of the shops ; but that
distinguished scholar, with a caution dictated by his extensive knowledge of the subject,
observes, that if the drug be not the true zedoary, the synonymes must be transferred to
H
some
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some other plant. The term Nirbiai, as observed by Mr. Colebrooke, impliea that the
drug is used as an antidote to poison, being composed of the privative preposition nir
and bis, poison ; and in the Mukhaun ool Adtuieh, it is further explained, as repelling
from and purifying the body from deadly poisons. It may therefore be considered as a
medicine of considerable importance in Eastern countries, and that it is not only so a t
present, but has been reckoned such from very ancient records, will appear from the
following quotations. The Arabic synonyme Zudwar, leads us at once to the accounts
of the Z d w r i a of old authors, and the Geiduar of Avicenna. Thus, Mathiolus
(Commentaries on Dioscorides, lib. ii. c. 154), tells us, " Zedoaria (ut cap. clxxii. testis eat
Serapio) convehitur e Sinarum regione ultra extremas Indiae oraa ;" adding, after
giving the medical properties, " et in antidotis additur. Ideoque dixit Avicenna nihil
esse ea praestantius ad ebibitum Napellum." Garcias ab Orta, who was for so many years
one of the physicians at Goa, writes : " Quod nos h3c Zedoariam appellamus, Avicenne,
lib. ii. cap. 734, Geiduar dicitur ; aliud nomen ignoro, quia nascitur regionibus Sinensium provinciae vicinis. Magno vero emitur Geidwar; nec facile invenias, nisi apud
circumforaneos quosdam et circulatores, quos Indi jogues, Mauretani Caladares
appellent, hominum genus quod peregrinationibus et stipem amendicando vitam sustentat.
Ab his enim et reges et magnates Geiduar emunt." " Utile est autem istud Geiduar ad
plurima, sed praesertim adversus venena, et virulentorum auimalium ictus morsusque."
Clusius, at p. 378 of the same work, '* Exoticorum libri decem" having obtained some
specimens,
Gedwar veri nomine inscriptas," gives a figure, and compares them with
the roots of Anthora, which was at one time thought to be the Zedoary ; they resemble a
good deal those of atees, as represented in pl. 13. The Persian authors, after giving
the synonymes, mention that there are five kinds of Judwar. The best, called Khutai,
or Chinese, procured from the mountains of that country. The two next kinds are the
produce of the mountains of Tibet, of Nepal, of Morung, and Rungpore ;the fourth kind
is from the hills of the Dukhun ; and the fifth, called Antul., is the produce of Andaloosee,
or Spain. A long account follows of the properties and uses of Judwar, of which it is
needless to adduce more than that it is considered a powerful antidote to poison, particularly of the bish ; more so, indeed, than the firyak farook, the ingredients of which are
given by Prosper Alpinus De Medicin. Bgypt. lib. iv. c. 9. I t is therefore probable,
that the Nirbisi is the true & d a y or Geiduar of Avicenna, whatever may be the plaut
which produces it ; that it is not likely to have been whht is now so called, the produce
of a species of Curcuma, is evident from the difficulty which Garcias ab Orta had in
procuring it even in India, Further, if the descriptions in the Persian works on Materia
Medica be compared with those of the old Arabian authors, they will be found to refer
to the same article, of which in India the name is Nirbisi. It may therefore be recommended as an interesting subject of inquiry for travellers in the Himalayas from Silhet
to Cashmere, to ascertain the plant or plants which furnish the different kinds of Nrbiri,
Judwar, Zudurar, or Antuleh. Cissampelos convolvulacea is called dukh nirbisec in the
N. W. provinces.
SYNOPSIS
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SYNOPSIS
Of the GENERA
and SPECIES
of RANUNCULACEZ
found in the Himalayan Mountains,
in the Tract between the Ganges andIndus Rivets,or from N. Lat. 30" to N. lat. 35'.
T ~ I BI.. CLEMATIDWE.
I. CLEMATIS.
1. C GOaKiana.-Roxb. FL. Ind. ii. 670. D.C. Prod. 1.
3. Wd.Cat. Herb. Ind. No. 4673.

HAB. Deyra Doon, N. Lat. 800 flowering in
October.
Vu. /& subovnta, foliolin brevioriboq mataacnminat*.
HAB. Sahunsadhara, near DeyraDoon; flowering
in November.
2. C. cotdaro; caule acandente, foliis pimatisectis,
~ e n t i ssubmembranaceia cordato-oblongia acuminatis
dentato-wrratis 5-nerviis.

HAB. Jumboo, Lat. 33" between Lahore and
Cashmere.
3. C. pa&%-Wall.

P1. Asiat. Rar. 1. 83. tab. 98. C a t

466n.

HAB.Suen range in Sirmore ; flowering in October and November in the Botanic Garden at
Saharunpore.
4. C. Bwhiatm.-D.C.
Pr. 1. 4. Don Prod. F1.
Nep. 191. Wall. Cat. 4677.

HA=.Mussooree and Suen mge ; flowering in
OC~OIX!~.
6. C. nutano ; caule scandentel foliis pinnatisectis
foliolis tripartitis, segmentis owto-lanceolatis trinenib,
Iatedibw slepe irregulariter lobatis termindi integro ;
petiolin brachiatis, pedunculis hlii longitudine trifloris,
floribw nutantibus, sepalis apice revolutis.

HAB. Suen range, and on the
Giree ; flowering in May.

of the

6. C. vmwaa: caule scandente, foliis pinnatieectis, foliolin c o r d 6 ncuminatia argute rerratis glabris membranaceia reticulato-venosir, pedunculk triflorir folio brevioribus, sepalis acutiusculis apice revolutir.

HAB.Mountains between Lahore and Cashmere;
flowers in September, and ripens its fruit in OG
tober. Simla, Nagkanda.-R. I q h , Eaq.
7. C. globso; -le scandente, foliis biternatim seetiq
-entin
oblongb lobatodentatis integerrimirve, petiolulis
cirrhosis, pedunculis 3v. 6-floris, alabastrie subglobosie,
mepalis ovatin patentibua.

HAB.SOOngnum 1st. 81f0. Elevation 9,000 feet.
8. C. tenuifolio; foliis biternatim sectis, segmentis
line&-lanceolatis subdentatis, pedunculis inferioribus unifloris, superioribus trifidis trifloris medio bi-bracteatis,
sepalis laoceolatis ciliatis patulis staminibus longionbus.

HAB.JumbOO.

9. C. --D.C.
Prod. 1. 9. Wall. C.t. 4681.
C. munnonipwa. Don Prod. F1. Nep. 1%.

HAB. Mussooree, and every where in the
Himalayan Mountains between 6,000 and 7,000
feet of elevation; a highly ornamental plant flowering in April.
4680.
10. C. Nepdmuir.-D. C. Prod. 1. 9. Wall.W.
C. montona. Don Rod.192.
HAB.Choor, Umkta, and other mountains, at
elevations of from 9,000 to 10,000 feet ; flowering
in May.
IT. NARAVELIA.
11. N. ZCy1mica.-D.C.
Prod. 1. 10. W dl. Cat. 4687.
Ahagene Zeylatrica, Roxb. Corom. 2. 47. t. 1SS.

HAB.Bengal.
TRIR11. ANEMONM.
111. TEALICTRUM.
12. T. sham-(Wall.
Cat. 4728)-floribus
dioicis P
caule angulato, foliia quadriternatim sectis erstipellatir,
segmentis conedo-rotundatis subhilobis, carpellie longe
stipitatis umbellatim patentibuo obovatis inflatis apice
obliquia.
HbB'
;in fruit in A u ~ l s t *
13. T.folwlm.-D.C.
Prod. 1. 12. Don p r o d 192.
Cat.

x1l-

HAB.Mussooree and every where in the hlayae at 7,000 feet of elevation, flowering in Apd.
Root used as a cure for agues, and called in the
Hills plijurree and ehuprak.-All my specimens
pr-t
maleflowem
14. T.
pe.icvpib stipitatis dolabriformibus compmsis aristrtis 3-c00tatis marginatis, folib
qoadriternatim decompositis, foliolis cordatis obtusis incisocrenatis membranaceisdn. T.foiioloai kminap

HAB.Choor. Seed ripe in August.
16. T.rnierophyUm; scapo nudo, foliis subbipimatis,
foliolis petiolulatis ternatis dum sessilibua cuneiformibes
apice tridentatis, m e m o spiciformi, bracteis trilobatir lobo
medio elongsto, carpellis stipitatis costatis nutantibus apice
ob1iquis.- T.dpino omnino simile; acapus palmaris.

HAB.Lofty mountains, as Kedarkanta, at an elevation of between 12,000 and 13,000 feet; flowers
in June.
16. T.mas.nohcrn,. maPo nudo, foliis bipimdr, jugis

inferioribus ternatis supehribus eimp]icibus, foliolis
datis eubbilobia coriaccis, racemo spiciforme paucifloro,
bractcis
H2
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bracteh oblongis membranaceis rubdentatis.-Swpw
muis.

pd-

HAB.Chango in Kunawur.
17. T.wghatwm ; caule tereti mtriato mbflsxooso, foliis
semirmplericralibus tripinnatis petiolulin articnlatiq foliolir
ovatoameatio trifidii rubtns glaucw, lobis scutis dentatis,
florihs paniculatis cernuis, stigmatibus dilatatis, carpellh
ovato-scuminatis.-P1.nt. bipednlir, T.minwi et Sibirim
allinis; T. culrraro Wall. Cat. 3716 quoque a& aed folia
obtusiors

HAB. Rogee in Kunawur.
18. T.M i e l l i i ; ' foliis decrescente tripinnab petiolulis angalatis, foliolis latis oblongis b ~ cordatis
i
v. o d s ,
spice grosse 3 v. Mentatis, subtus glaucescentibw venosie,
paniculis axillaribus krminalibusque ramoeissimii, ffonbus
erectie, stigmatibus di1datIs.-Planta ttipeddis. T. appmdi&
et patto afiini, a priori quo flom erecti, dl*
menta longiseima, anthen brevia-Ledeb. lo. pl. F1. Ross.
at. + 164, d i h r t floribur nutantibw, Iunenth bredbus,
antheris longie.
19. T. radiolum; foliis longe petiolatie tritematis:
foliolie rotundatie obtuse lobatis membranaceis subtns
glaucis, pedunculis dichotomis radiatis, styli8 m a t i s apice
circinatis, carpellis substipitatis.

HAB.This plant I have only found at an elevation
of 6,600 feet at Mussooree, in flower in the rainy
season, where it is found growing luxuriantly with
such Orchidece as Mycrmtylw Wallichii and Emp a parado;l.a, on the branches of trees in the
thick coating of mosses and ferns with which these
are covered duringthemoisture of the rainy months,
20. T. patux-;
caule folioso, foliir triternatb subseesilibus, foliolis caaeato-rotundotie trilobir glaucis venosiq
pedunculis longie axillaribus unitloris.-GhEa spithamans.

HAB,Kibonthul in Cashmere.
I V . ANEMONE.
21. A. Wallichim; foliis pinnatb ecapo dimidio brevioribw, foliolis 3 v. 6-sectis segmentis cuneatis apice
tridentatin,. petiolis foliolis involucrique villoclis,pedunculis
involucro duplo longioribua, flore mbnutaute, sepalie 6
patentibus elliptico.ob1ongis extus sericeis intne glabrir.
Ailinis A. Bllngeanm et AIbam.

-

[h-.

pos"ily be a variety, though distinguished by
a sufficient number of positive characters. I have
found it in flower in April and May on the tap
of Choor, Urukta, and Kedarkanta, at elevations
of about 10,000 feet, where it is highly ornamental, frbm the variety of its &m, and from
making its appearance shortly after the melting of
the mow.
The root is fusiform, and appears thicker than it
actually is, in comrequence of being surrounded by
the sheathing bases of the petioles of former years,
which as happens in many other plsnts of the
H i i y a a and of Kunawur, remaining uhdecampesed, p r o k t the mot from the inclemencies of
the aeaaona 'fie r a d W leavee form a spreading
tuft, the petioles are b d , sheathing, membranous
at the base, and parallel-veined; the &af,auriculste,
acuminate, 8 or &lobed, lobes frequently subtrifid
oblong-cuneate, m l y serrate, villose, mft and
velvetty. The inoolzrcrum composed of 3 sessile
leaflets, which are entire and dentate, or Slobed,
with the lobes oblong linear Sdentate. The scope
is erect or ascending, round, striated, frequently
spotted, hairy. Pedicekeither single or double, in
the former case equal
- m length
- to the hvolucrum
during aestivatiw, afterwards twice or thrice as
long; where there are two flowers, one is nearly
sessile, the other long pedicelled, with frequently a
two-leafed involucel. The flowers are erect. The
Bepdegenerallyseven in number, imbricate, obovats,
three times as long as the stamens, varying in
colou~from white on the upper,
*.
- and blue on the
lower surface, to entire blue, and even to a livid
hue. The stamens, with broad filaments tapering
towards the apex- The m a y ova@ oblong, and
very hairy.
23. A. obtm.loba; Don Prod. F1. Nep. 174. A. 0000.
nianu, Wall. Cat. 4688.

HAB. Chwr Mountain, at elevations of from

HAB. Chango in Kunawur.

22. A. diecolm; scapo unifloro maculato foliis 3 v. 6- 10,000 to 13,000 feet; flowering in May.
partitis sericeavillosiseimis, lobis obtuse inch-serra~is
24. A. vitifolia; D.C. Pr. 1. 21. Don Prod. 193. Wall.
cunesto-ovatie, involucria triphyllis sessilibuh foliolis Cat. 4695, Ic. ined. 438. Royle, Ic. ined. 4.
cuneatis lobatis dentatis, aepalis 7 ovalibus extun pilosis,
HAB. Mussooree, and every where in the Himaintus glabris, ovariis ovatis hirsutis. (Tab. 11. fig. 1.)

HAB. This species of Anemone, is that chiefly
found on the tops of lofty mountains in the Himalaya, along with A. o h d o b a , of which it may
I have named tbis species in honour of the late Lieut E.
Maxwell, of H.M'a 11th Dragoons, who was a zealom prom
cutor of the physical sciences. but found time to collect specimens of the plants of Kunawur, while bsvelling in that
interesting region in the year 1825. This i a one of the many
species Lieut. Muwell tint broUght me, and which I have since
proeared from Rogee, in Xunswur, M well M from Carhmere.

1

layas, at elevations of from 0,000 to 7,000 feet5
flowering in June and July.
25. A. rivdmis; D.C. Pr. 1. 21. Don Prod. Fl. Nep.
193. Wall. Ic. ined. 973. Cat. 4694.sub nomme A. hi@&.

HAB. Common at Mussooree and in the Hima,
layas, in the vicinity of water ; found also in
Kunawur.
26. A. villosa; foliis radicalibw villosis cordato-rotundath 5-lobis, lobis cuneatis incim-dentatis, involucrie ressi:
libus cuneiformibw trilobis,lobis tridentatis, floribus umbellath, pedicellie involucro longioribus nudis v. involucells
1v.

THE HIMALAYAN MOUNTAINS.
1 T. bifolis geuentibm, wp.li. 6 & n d s a q m gkbrL,
&omth glabrir. k -~jbra d d a

HAD.Lippa d Cbeeoee in Xunawur.
97. A. iuhuqah; foliis d c d i b o a longe p t i &
triurguluicordatis 3 v. 6-lobatis, lobis coneatia den-per g l a b h ~ v e a l a t b bfm
,
pallidim piloois, i n r o w
4folii8, duobus externis l d b caneatin 3-lobis, internis externis alternantibns c
d m m L y umbellb B*,
umbellulir 3 ad Sbflorir, involucdlt 3q~hyUb, reprlir 4
obovrtPmtPdbti8 -baa

HAB. Jllmboo.
98. Aonbwtiwlir; Lin. D.C. Prod. 1.24.
A. Ii)s&aii; MSS. calyoe basi roluto glabm. mpalie 5
pantiboa s t r i h rubmembranaceir, petalis 6-8 concavoconniventiboa d y c e ) majoribus sanguineis striatis bani
nigrescentibns, cupellu sabreticulatir stylo recto vel s u b
a r c ~ ~ am
t om i n r t k in capitulum ovato-oblmgrun -tin,
a l e runow.

This plant brought me from Hmgo I first eaw
in the cdlectbn, now in the poaseeaion of Mr.
Brown, made in Kunawur by R Inglie, Eeq., which
that ge~danroallowed me to look through on his
, a m i d at Saharunpore. I was at first inclined to
&der it a new Bpecie~,andnamed it after the die
cuverer, bat it .ppearsto be a variety of A. autioalie,
and therefore cbeelj allied to A.
of Fischer, found by him in the eouth of Siberia.

vw

TBIB.
111. RANUNCULEE.
RANUNCULOS HERBARII ROYLEANI
I N ORDINEM DIGESSIT DAVID DON.
29. R. bdboaua. L.-A plantA Europad nuUo modo
differt, nisi pilis copiosib orneta.

HAB.Kunawur.
30. R gla&IRu (Royk), -dice elonpto, cude villoso
unifloro, foliu tripvtitis lobsti. glabris, b ~ t tripPrtitA,
d
red
carpelloram metro recurvato.-R. polyrhixo &is,
divereus caudice distincto, cmle villoso, carpellorom mtro
6lamentisque longioribus.

HAB.Shalkur in Kunawur.
31. R. &tuna (Royle), a d p r d pilosus; foliis trifidis
lobato-dentatis, carpellis oratis acutis glabris mugine
s aequmte Mtis dhtinckuP
d l o s b , c d e mul&ro.-An

HAB., Mountains towards Cashmere, and at Joenug near Simls
32. R. lrdus (Wall.), adpreseb pilosoa; foliir palm&
acu4 inciso-dentatis, calyce patulo himuto, carpellb o&
mutich compressis glabris.
~uneulw
Isiw. Wall. Cat. n. 4702. sh-pfe.-R. acri
nimis &is, et vix ac ne v k divemus videtur ; statur6 tamen
robustiore, et folii radicalibue maximis discrepat.

HAB.Mussooree, and every where in the Himalayaa.
33. R. hir(sIku(Royle), p u h c e o r ;foliis tripartitis lobatis
dmtatique; superionboa submilibus digitatis, carpellis
pubeacentibw : metro revoluto.-3. wiUm et wucorico

%nir,mdpilir~mtib,&rikuminoribu&~
pnbereentibua, r o a h triplb breviori rsvduto didnpitor.

HAB.Deobun and Kedsrkanta, also at L i p
in Kunawur.
34. R. aftmumu (Royle), villom ; foliir rrdierllbru
tripartitis inciao-lobafis ; caulinis digitatis : mependm
lineari-lanceol& b u i atamstir, c u p e l h gibbat pbacentibw.

HAB.Lipps in Kunawur.
35. R. neraonu (Royle), g l a b r i ~ d w ; folii c d i t
pedatis: ~ g m e n t i lineui-lanceolatin
s
bani dilntatis, cupellis
venhicosis pukcentibus.-A pracedenb tanrhm d i i k t
foliornm caulinorum segmentin bssi dilatatis, nee attenuath.

HAB.Mueeooree.
36. R. ~&(Royle),subomeacens; foliir r n d i d b w
trilobatia inciao-dentatis ; caulinis palmatis, cdyce h i
tkimo, cupellis tomentoria : ro~troelong.to recto.

HAB.Choor Mountain, and Kedarkenta.
37. R. &&Ziw (Royle), decumbens, hirantas; foliia
Ulobstis: lobia ovatis inciso-oemtin, pctdir omlibor,
carpellis angulatin pnnctatie : m t r o breviasimo adunco.

HAB.Mussooree.
38. R. d i a (Wall.), pmenmbenr, hiiutm; foliir aobrotundo-cordstin trifidir : aegmmth obtaA lob.todentatin,
peduaeulb opporitifoliu, carpellis 1.neeol.tir wutir compressis lsvisrimill.
Rawnculu d u . WdL Cat. n. 4704. R. hydrocotyloidea. Ejusd. n. 4 7 0 3 . 4 . pmviJom &nu, divonus
tamen foliis latioribua, eupellique lmceolatia lavibw.
39. R. mvmuir. L.-Planta patriA dubia,remper &cola.

HAB.Suen range.
40. R a

~ ~ L.u .
h n c u & u wmonu. W d . Cat. 4699.-R. indicw.
Roxb. FY. Ind. i i 671.-Plant. Linnri omninb.

HAB.Found everywhere near water, and used aa
a vesicatory in the north-western provinces of India.
41. R. pim.mUoi&r; caulibu pmcumbentibns unifloris, foliis subtripinnntiaectin glaucis : segmentin incisis,
carpellisventricosis ecrobiculatin! muticb.-Phntapere~is,
depresea, caespitosa, glaberrima,audice rudimentin foliorum
f i b m b undique vestito, facie feA N t ~ W h y o a . W
e
a
plorer, ppcumbentes, simplictu, uni9ori, 2-3-nnciales.
Folio mbtripinnati-recta, glsua; d i n 0 petiolata, plerumque solitaria : lobis c u n e h , incisis, obtusis, coriaceir.
Petioli bipollicares, basi valdb dilatati,membnnacei. Pedundi pollicaree. CaIycia foliola o d i a , coriaceg ghbnr.
Petaka nondhm vidi. Toma globosas. m
U
a mbrotunda,
ovata, ventricosg obtneg scrobiculsta ! glab-

HAB.Soonpum in Kunawur.
43. R. numbomnwua (Royle), foliis radicalibus ovatolmceolatis dentatir sub* M
i ; caulinis trifidis, carpellir
lanceolatis muticu.

HAB.Lippa in Kunawur.
43. R. oabuginoaw. P d l c C u m planti Pallaeiand om-

ninb comenit, folk taman mtundiora.

HAB.Soongnum in Kunawur.
44. R. Elanimula. L.

Ronunculw aalauginow d Moorm@mus.-Wall.

Cat.
470Q.
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4708. In pdudosis per totius fe& orbh regionem tempera- et frigidas prorenit.

HAB.Soongnum in Kunawur.
45. R. agtdlis P. cnpilkrceu. Dec. Prod. 1. 26.-Planta
polymorpba, in aquoaia per Europam, Aaiam, et Americam
communissima. Flwes minores, albi. Ga7peIIa scabra

[Ran-ha.

Bect. 2. Cauliculi subnndi, unllori.

60. I. g M n d p m m (Finch. D.C. Prod. 1.443) capaalir 6,
foliis bitematis,folioli cuneatie apice t r i d e n e v . bipsrtitia
lobb lineari-oblongis, petslim emarginatb blrsi subtubulosis.
(Tab. 1. flg. 3.)

HAB. Kunawur. Kherang Pass, July. R.In-

HAB.
Small streamsin thevi unity of Saharunpore. gZi.8, E8q.

46. R. polgpekaku (Royle), scapo unilloro, foliis reniformibus crenatis calyceque glabris, petalis oblmgie nume.
rosis. (Tah. 1I. fig. 2.)-Bpecies
distinctissima, ad Ficariam
accidens. Herba perennis, csespitosa, rudimentis foliorum
emarcidorurn s u p d tecta. Iladisfihrosa, fusca. &api erecti,
filiformes, glabri, uniflori, semi v. pollicares. Folia petio.
lnta, reniformi-cordate, crenata, glabra, 3 v. 4lineaa l a b :
dimtibus 7-10, magnis, obtusissimis. Petioli glabri, semiunciales. W y c i s foliola 5, elliptla, obtnsa, subcoriacea,
glabra, pereisbntia. Petala 10 v. 15, spathnlato-oblonga,
obtwa, flava, calyce longiora, 3 v. 5-nervia, basi angustata,
poro tubuloso wquamato aucta. Siomina duplici ordine
numeroea: jilomento dilatata : w h e r e subrotunda ! T m
spbaericua. GqmIla compreeea, glabra : rosho eubulsto,
recto, elongate.

This plant is one of thoee common to Kunawur
and the Altai mountains, flowering in the former
in the month of July. The mot is perennial, the
stem extremely short, either simple, or immediately
dividing into several equally short branches, each
surrounded by a cluster of the dilated persistent
bases of the petioles of former years,from the centre
of which arise the single flowered txape and a few
long petioled leawee. These are biternate, with the
lea$!.&
small, cuneate, tridentate at the apex, or
tripartite, with linear oblong divisions, the ptbk
dilated at the base and auriculate. The slender,
HAB.This new and verydistinct species has been simple, aingle-flowered e h or @s~u:le, rises
hitherto found only on the peak of Kedarkanta, from the centre of the leaves, bearing two minute,
enamelling the ground with its rich yellow linear or awnshaped bractelike kaoee, with geneflowers immediately on the melting of the snow. rally expanded rounded membranous bases. These
I t appears to be nearly allied to Ficaria? glacialis leaves are opposite, sometimes alternate, frequently
of Fischer, D.C. Prod. I. p. 48, found also on the of a lance-shape, or bifid, and supported by a
short petiole. The-er
is large and showy for
top of a mountain in Dahuria.
the
genus.
T
h
e
eepok
five imbricate, ovate
For the foregoing account of the genus Ranun
ctclue, the author is indebted to Mr. David Don, obtuse, veined, and coloured. The pet& five,
who also favoured him with detailed descriptions of about one-fourth the length of the sepals, oblong,
the new species, of which the nature of the present a little tubular at the base, and emarginate at the
numerous, half the length of the
work has for the present precluded the publication. apex. Stsepals; filaments linear; anthers oblong, fixed by
T R IIV.
~ HELLEBOREiE.
their base, twoalled, cells opening laterally.
VI. CALTHA.
Ovaries five oblong-acuminate, terminated by the
47. C. Govaniana; (Wall. Cat. 4710) caule erecto folioso,
elongated
style, straight on the inner angle, ventrifolib amplis rotundato-cordatis serrato-dentatis, auriculis
cose
externally,
five or six seeded. The specimens
magnis approximatis, foliis florulibus inciso-serratis, floribua
suburnbellatis, sepalis 5 oblongo-ovalibus, stigmatibus elon- of this plant from Kunawur differ so much
gatis' subaduncis.-Caulis pedalis, bipedalisve. &do sulamong themselves, that if it were not for the
phurea, basi lutea.
gradations, they would appear to belong to
HAB. Choor. Urukta.
different specie& Some are four times the i a e
48. C. Hi&&
(Don Prod. FI. Nep. 195) caule ereeto
represented in the figure, and varying in the
nudo paucifloro, foliis radicslibua long& petiolatis cordatoreniformibus argute serrato-crenatis, floralibus consimilibus subdivisions of their leaves, but none have the
auriculis rotundatis hiantibus, sepalis 6 v. 6 latie ovatis petals bifid, as described by Ledebour, and to be
seen in the specimens of this plant in Professor
paralleli-venosis, capadis rectie roatratis.-Cadis dodrantalk. Bores intens&lutei. An prioris varietaa ?
Lindley's herbarium.
HAB.Kedarkanta
61. I. mimophy2Zum; capsulis 5, foliis terndim supraV I I . TROLLIUS.
49. T. pumilus (Don. Prod. 193).

HAB.Tuwe kedhar towards Cashmere. Gossainthan. JVallich.
VIII. ISOPYSU~~.
Sect. 1. Caules foliosi, multiflori.
Huc pertinent I. funwrioi&a,
aawi&s.

I. thali~17oi&s, et I.

decompositis, foliolis tripartitis, lobis-cuneatis trifidis Begmentia oblongis acutis obtuaieve, petalis emarginatis.(Tab. 1. fig. 4.)

HAB.Jumnotri : Buddrinath. WaLIicA.
I am indebted to Wilson Saunders, Eq.,for the
excellent drawing of this plant, of which, specimens
in an imperfect state exist in the East-Indian Nerbarium,
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barium, procured by Dr. W a c h ' s plant c o U e c t 0 ~ ~Folia l o n p petiolsta, foliola rnembrmacen g h c a . FUWUJ
in the neigbbourhood of Budrinath. I t is abundant orecti magni.
HAB. Luddak. M i P . and mountains of
in the neighbourhood of Jumnotri, whence I first
Cashmere.
obtained a specimen from the late M. Victor
.XI.DBLPRI~IUM.
Jacquemont. The root of this species ia perennial,
65. D. Ajocir. Lin.
long, cylindrical and stem-like, insinuating ibelf
HAS. Cultivated in gardens in India during the
between the crevices of the rocks: at the apex it cold weather.-Hind. na furman.
66. D.pcbucun~.Lin.
divides like the former species into several little
HAB.Cashmere.
tufts of leaves, from the centre of which arises the
67.
D. pawijonm, Don Prod. 196.-D. daodnlwR.
very simple stem or singlsflowered scape. The
Wall. 4719.
petioles are long, dilated, membranous, or as if
HAB.Mussooree, and every where in the Hima
winged at the base. The leawee m a t delicately
layas at moderate elevations. Hill name, Narbiw.
divided, supradecompound with ternate subdivi58. D. incanurn; petiolis brevibas vix dilatatia p d e l i three-parted, segments venoois,foliis pdmatim multiputitis lobis lineari-lanceolh
sions, the ultimste lea*
cuneate, three-lobed, lobes oblong, separated by divergentibas subtun incanis, pedicellb bracter mdto
obtuse angles. The etem or =ape is slender, longer longioribus, petrlis caljce brevioribur, duobus inferioribns
than the leaves, single flowered, having, as in the bifidis extas barbath, calcare recto acub pedicello rubsformer species, two bractelike leaves, which are quali,capulis pendnlb demum erectis obion@ apice obliqub
subtorulosia pilosin ; seminibus 8-angulatb, rugis datis
broad, rounded and membranous at the base, and transversim armatis.-Cirulu
erectus rotundus striatus
either simple, lanceolate, or tifid at the upper incanus bipedelis; l.ocemuselongahrs, axillaris terminaliiue.
part. The eepale are five, four times longer than Flares magni cserulei. P h tota D. g r d : j w o similu,
the petals, ovate, blunt, coloured. Petale five, wd petals inferiors bifida, gemins m p a tranavemim alat..
HAB.Cashmere. Purbunee, July. R.Inglis, Euq.
minute, cuneate, emarginate. Stamens nume69. D. Cadrm'onwn; petiolis bmi non dilatath, foliia
rous, half the length of the sepals. Pistile five,
oblong, acuminate, terminated by the lengthened 1 latis cordatis 5-lobis dentato-rerratu utrumque pilosis,
euperioribus sessilibua, racemo l u o paucifloro, pedicellb
style.
I flore longioribus, scpdb latis ovalibus petalis longioribur,
1X. NIQLLLA.
calcare subrecto sepalis aequali. (Tab. 12.)

,

52. N. sativa; Lin. var Indica. U.C. Syst. Veg. 1. 330.

HAB.The specimens of this plant were brought
me
from the garden of Sbalimar, in Carhmere, where
Arab. Shoonez and hub-001-aowda Pers. Seeah dana
was
described as being a highly ornamental
it
Hind. Kulownjee, kala zeera v. jeera, muogrela. SOM.
plant.
I t is easily distinguished from the other
Musavi, Krishna jiraka. Melanthium, Nelanospermum,
Cuminnm nigrum et Nigella vefmwm.
Himalayan species by the form of its leavea, dze
HAB. Cultivated in India
of its flowera, and lanceolate bracteolee.
X. AQUILEQIA.
Stem round, alender, hairy. Petidse long,
63. A. pub~&ra (Wall. Cat. 4714) calcaribus incurvir scarcely dilated at the base, equalling the leaves in
petalorum limbo brevioribua, capsulw villosis, caule multi- length. The kaveu are broad, cordate, &lobed,
floro dichotomo folio80 pubescente, stylis stamina non lobes cuneate, dentate, serrate, with both s u r f ,
superantibus.
hairy. Racema lax, few flowered. P c h k
HAB.Mussooree, Choor, and common at elevalong, slender, hairy ; bractea %lobed sessile :
tions of from 6,000 to 10,000 feet.
bracteolQ narrow lanceolate, opposite or alternate,
Var & Mwsooriensis calcaribus incurvia, petalorum limbo
about the middle of pedicel& The $owere larp,
quadruple brevioribus, capeulis villosis, sepalis acutis, caule
showy,
few in number, of a fine blue colour: the
striato folioso petiolii foliisque piloeis, s t y l i stamina non
w a l e broad, oval, reticulato-venose, hairy : the
auperantibus.
HAB.This, which in my catalogue I had marked I qw broad, straight, nipple-shaped, equal to the
as a distinct species, does not appear to be more than ~epalsin length : the two inferior petals with
; when growing on the slender claws, limbs broad, inserted obliquely,
a variety of A. + i a
Mussooree range the stems were thicker, m r e bifid, divergingly veined: .the two upper pet&
hairy, the leaves more fleshy, and of a deeper straight, broad and crenate at upper end, tapering
towards end of spur: the etamene numerous,
green, and the flowers of a lurid hue.
54. A. Moormoflimra (Wall.Cat. 4713) calcaribua talon- filaments broad-membranous tapering towards
gatis incurvis limbum obovatum aqnantibus sepalis lanceolatis apex : oval.iee three.
N.Indica. Roxb. F1. Ind. 2. 646.

duplo longioribus, stylis stamina non superantibue petalis
brevioribus, capeulis 5 ril1osia.-He&
elata gracilis.

I

60. D. w ' t u m (Wall. Cat. 47152, petloirr loogia bmi
dilutrto-vaginantibw, folib latia cordatu 5 lobis, lobis
cuneatia
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cuneatis grome denbbserratia bimtiq m e m o elongat0
conferto; calyce basi bibracteolato, cdcare r e c t i u d o ventricoso pedicel& breviore sepalis aquali, ovbriis tribus
hinutis. Codis erectus hirsntaa bipedalis.

HAB. Cboor. Tuen. Nagkanda. Peer Punjd.
61. D. rectivnaium ;foliia floralibus sessilibw trilobatia
subintegris rectiveniis, ruperioribus lanceolatis pedicello
subsequali, calcare iacnrvo pedicello breviore, p e t d a omnibus apice barbatis, o d i tribw mbglsbris.

HAB. Tuen tibba ; flowering in Ootober.
69. D. Bnuwnhwn; petiolis bani dihrtato-vaginatibur,
foliin rotundatin 5-lobu, auriculis approrimati3, omnibus
aneatin groase dentatis, bractcis trihbatis snperioribus
caneatis dentatl, raeemo coarctato, calcare brevissimo
obcuso, sepah marimis o d i b u n petalis que undique lanatis,
perennis; o d i s dodmtalis folioovaril 5 vil1onis.-I&&
sue. F&rm maximi aerulei, Pstdoncn, superimm calcam incarva, inferioram lineari-unguiculata ;limbwbifidas
segmentis angnatis. Fihenta lata, petaloidea

HAB.This very distinct and well-marked species
I have named, in honour of the illustrious botanist
to whom I am indebted for the use of the Herbarium collected by R. Irqlie, Eeq., in Kunawur.
This plant was found by that gentleman on the
Kongno Pass ; flowering in August.
63. D. pyrmidde; petiolis bwi vix dilatatis, foliis cordatia acuminatis 5-lobis inciso-serratis, racemis elongatis
axillaribw patulis, calyce basi bi-bracteolato, calcare elon@to pedicello subqoali, petalis inferioribus bifidis limbis
obliqais extue barbatis, ovariin tribus ovatis acuminatis
piloais.

HAB.Peer Punjal.
XII. Acow~ruar.
64. A. dissecturn. Don Prod. 119. Wall. Cat. 4744.
Anthoris mociandum.

HAB.Aorgaon below Kedarkanta. I t is remarkable that all the specimens yet seen of this plant
are without fructXcation. I t must therefore be
still considered as an uncertain species.
65. d. nwlr+fhm; floribus paniculatb, panicula floribusque pubescentibas, gal& eubconicA apice acuminata, sacco
c u c g l l o ~ mmagno, calcare obtuso, labio elongato emarginato, filamentis basi alatie, alis membmaceis cupidatis,
ovariis 5 villosissimir, foliis l o n ~ epetiolatis multifidir
segmentis linenribus, folliculis 5 inflatin membransceis
transversim venml stylo perniatente mucronatis.-Planb A.
Anthma ailhis. Cades 2 v 3 e s eadem radice, g l
berrimi apice pubescentes. Folio radicdia numerosa
longe petiolata, caulina superiora breviter petiolata, omnia
in segmentis linearibas dibseda Is?,m ochroleuci caruleo
variegati.

HAB. Mountains bounding Cashmere to the
S.W. Wyrung Pass. Sept., R. Inglie, E8q.
66. A. l a w ;
calcare incurvo,
dilatatis, ovariis
6-lobie, pagina

galea conico-cylindracea bwi subclamta,
labio elongato acuminato, filamentis basi
3 glabriuscnlis, foliis amplis glaberrimia
inferiore glauca, lobis cuneatis inc-

Lh-

cili&a.-Plants
A. L p c t m a .t8nis. W(r 5
peddin striabe infm hris super pilosun, pili horizontrlw.
FlmGu lutei paniculati, panicula axillares terminale&
qae, pedicelli pilosi, bractere longa lanceolata, bracteolm
snbulab.

aer&

HAB. Chaor, Kunmur, and Peer Pmrjal.
67. A. eo7dahrm; flaribaa rseemosis gal& gl&A remicirmkri sdseedente, eepalir patulis, cdcam ovoidao o b t u q
ovarib 6
limbo arispo r e k b , 6lanentis elgi#ato-el&
villosinsimia, bractedu remotis petiolatia basi latis euncatio,
aoice acuminatin dentawerratis. foliis cordatis rotundatin
vel acuminatia coriacein S-costatis serrato-vel inch-dentatis mucronatis.-Planta
d. ~ o p h y Z f o&nis, an ejn,
varietas P-GdiS pedali, tere6, subtar la&, ssper pubeb
eem, folia inferiors longe petiolh, euperiora mailia
forms h a . Racemw pauaiflow ;pedicelli longhimi.
Flo7ea cerulei.

HAB. Cashmere.
68. A. heterophylllum. Wall, Cat. 4793. (A. atem. Royle.
Journ. As. Soc. 1. 459.-floribus
ncemoso-paniculatis;
gale& pubescente semicirculari adscendente antice acuminata, cdcare ovoideo obtuso limbo elongato r e m t o ,
filamentis sagittato-alatis, ovariis 6 pubereentibas, bmchlim
approximatis rotundatis r. oblongis integrl, folib cordatir
acuminatia vel cordatis subqninque-lobatis acuminatis dentato-serratis v. sinubtodentatir coriaceia 6-costatis. (Tab. 13.)

HAB.This highly ornamental species is found on
such lofty mountains as Choor, Shalma, and Kedarkanta, at elevations of about 9,000 to 10,000 feet,
and is particularly interesting on account of its roots,
called ateee, having long been an article of Indian
Materia Medica. It varies a good deal in size as
well as in the form of its leaves, whence the
specific name assigned to it by Dr.Wallich. The
root is composed of two oblong oval tubers,of a light
ash colour externally, and white in the inside, of
a pure bitter taste; $.bra numerous, spreading;
the 8tm is generally from two to three feet in
height, obscurely angled, smooth and shining
below, round and pubescent above; the h e r
kuvee are long-petioled, round or sagittate-cordate,
acuminate occasionally almost lobed, five or more
ribbed, the lateral ones spreading, the central
slightly curved, running from the base to the
apex of the leaf; margins divided into broad
lengthened teeth, which are generally mucronate,
~or sharp serratures, of a leathery consistence ;both
surfaces without any kind of pubescence. The
upper leaves are short petioled or sessile, embracing
the stem, cordate-acuminate, five-ribbed, margins
incieo-aerrate, or serrate, eerratures mucronate.
The infloresoence is a panicled raceme, or the
racemes are axillay and terminal. Pedicele long,
pubescent, thickened tuwards apex, cloaely applied
to stem. Bracte leaf-like, cordate, acuminate,
bracteolee oval or oblong, entire sub-opposite
inserted
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with a lengthened point; margins either i n k
serrate or dentate; both rmrfacea smooth, tbe
lower palecoloured. The in@ecmm an elongated panicled racemes, with recurved spikelike
sepals lanceolate, mootb, pendulous and spreading. raceme from the axilla of the upper leaves.
The eupetiorpet&, an inch in length, long-clawed, P e d k b short, pubescent, supported by a mall
incurved : the upur short, egg-shaped, blunt, subulate bracte. The $owere vary in the number
forming a small sac ; the limb a little elongated, of their parts from five to seven, and no distinction
acuminate, with a slightly reflexed border; the is
between the calyx and corolla : the
inferior petale abortive. Stamens numerous, fils scpcrls are imbricate, concave, oval, ciliate, one or
ments dilated and bidentate at the apex of the two of the interior ones frequently marked with a
dilated membranous baae, slightly hairy. &a&u central line of junction, bifid at the apex, the
five, obbng-acuminate, pubescent ; style short ; upper part of a-white colour, frequently having a
stigma pointed. CapsuEee follicular, inflated, ob- jointed appearance, looking like an inwmpletelylong, rounded on the inner, and straight on the outer formed anther. The stutnsne are numerous, filaangle, terminated by the small persistent style. ments, at first equal to, afterwards longer than
;cells opening
Sea& numerous, inserted along the inner angle,flat, petals ; a n t h a globular, tw-lled
laterally. Pwtilr two to five or more ;m a y oblong,
surrounded by a circular membranous wing.
Plate 15. The upper part of the Plant, with the tapering towards both ends ; sty& short ; stigma
tuberous root. 1. Flower. 2. The two upper pointed. Catpella oblong, compressed, obtuse
Petals, with the Stamens and Pistils. 8. Carpella. with an oblique apex, terminated by the elongated
recurved style. Sea& 6-8,oblong, oval, covered,
4. Seed.
68. A. fero~. Wall. Plantm Asiat. Rlu, I . p. 35 t 41.
especially on the edges, with menlbranous scales,
H a . Choor, Kedarkanta, Gossainthan, and which from their closeness in the fresh state, appear
Sheopore. Hind. Bilrh. v. p. 45.
to be continuous, and have also this appearance in
the figure from the indistinctnessof the impression.
70. A. pdmniwn. Don Prod. 196. W d . Cat. 4723.
HAB. This species, though not found by
Plate 14. Cimicifuga frigid&--a. Upper part
the author, no doubt exists in the same tract of of raceme.".
A leaf.-*.
A flower seen from
The carcountry aa the foregoing species, aa there is a a b o v e 4 The same from below.+.
drawing from Dr. Govan, marked A. h ~ f o l i u m , pella-f.
A carpellum, with the seeds inserted
by Dr. Wallich, which is quite different from any along its inner edge.--9. The same cut tranb
of the foreping, though a g o d deal resembling verse1y.-h and i. A seed.
XV. Aoran.
this species.
71.
A. acuminolo. (Wall. Cat. N. 4726) m e m o simplici
Trib. V.P P<EONIACEIE.

inserted near, and supporting the calyx. The
goZca or helmet is broad, arched, convex, slightly
acuminate, reticulabvenose : the wing8 equal in
size to the helmet, obliquely triangular, the lowet

XIV. CIXICIFUOA.
71. C.frigido; ovariis 38 gl&s stipitatis, m m i r pmiculatia, foliis bipinnatim biternatimve aectis, segmentis
ovato-lanceolatis acuminatis inciso-dentatis v. serratis terminali trilobato.-d&o
frigidq Wall. Cat. 4725.

HAB.This plant, procured by Dr.Wallich from
Gossainthan, was brought to me from Cashmere.
I t is closely allied to the Siberian species C.
f-.
The sta, is four or five feet in height,
hollow or filled with pith, obscurely angled, striated,
smooth. The Ieaaee alternate, ptioled, either
bipinnately or biternately divided; terminal segment
globed : the others ovate-lanceolate, frequently

elongate, petalis otaminibus brevioribus rotundatis, h c c b
~ b g l o b o r bn i g h , foliir tritemaim r. tripinndm rectu,
segment0 ultimo trilobato, alteris ovato-lanceolatia unrminatis inciso-rerratis.omnibussubtaspilosis. Royle Ic. ined.15.

HAB.
Shady places on Chwr and Acharanda ;
flowering in May ; closely allied to A. qicata.
XVII. P ~ Z O N I A .
72. P. Emodi; (Wall. Cat. N. 4727) foliis biternatirn
sectis lobii decurrentibua Ianceol& acumin.ti glabrir,
floribus monogynis, foliis floralibus tribua involucrantibus,
folliculis tomentoais erectis.- P h t a hipedalis. HWCB
albi. CaZp saepe trisepalus. Petdo 8. Dban vix expansus.

HAB.Shalma Mouxltain. Kemaon. Wdl.

ILLUSTEATIONS OF THE BOTANY'OF

W+' UUX&.

THOUGH
h Dil*
occur, as long ago stated by Mr. Brown, in the greatest
abundance in Australia, yet ae so many species exist in the East-India islands,
the family must be considered chiefly as a tropical one, and would hardly require
notice in the present work, were it not one of its objects to compare the Flora of
the hills with that of the plains of India. It is interesting to observe apecies of this
family creeping from the islands up the Peninsula, and along the foot of the Himalaya
nearly to 28" of northern latitude, where Dillenia aurea was found on the banks of
in the valley of Noakote within
the Gogra by General Hardwicke, and D. @sa
Nepal by Dr.Wallich. The latter thrives also in the open air in 30' of N. lat. in the
Botanic Garden at Saharunpore. The species of Colbertia extend from the Peninsula and
Circar mountains, up to those of Pachette and Monghir about lat. 24" and 25". Species
of Tetracera and Delima being found in Travancore and Silhet, connect the Flora of
Southern India with that of the Eastern Archipelago. With regard to the properties of
the plants of this tribe, it is interesting to observe, that ,as the leaves of Curatella and
Trachytella are employed in Guyana and China for polishing wood, and even metal, so
are those of Delima samnentosa employed in Ceylon for the same purpose. The leaves
and bark of this tribe of plants yield astringent decoctions, which are used in medicine.
The species of D i l h i a , in addition to being highly ornamental trees, afford valuable
timber ; and the fleshy divisions of the calyx of D. specwsa and D. scabrella, which, as
they enlarge, unite and enclose the carpella, and have, when ripe, a pleasant acid
flavour, are eaten by the natives, as well as added to their curries. According to Rheede,
the acid juice, added to syrup, is considered useful as a cough mixture.
3. MAGNOLIACEB.
The Winterea or Winter's bark tribe, separated from this family by Mr. Brown, chiefly
on account of their dotted leaves and aromatic qualities, hardly require notice in this
work, as none of the species are found in India or its mountains, were it not that the
natives employ the seeds of Illiciurn anLatum most extensively as a stomachic and carminative; it would be advisable therefore to introduce the tree itself into the country, and
there is little doubt of success, as it is known to extend from 23+O to 35' of N. latitude,
or from Canton to Japan. The capsules, known by the name of Star-anise in Europe,
are in India called badian-khutai, or Chinese anise. The two other species of Illicium are
found only in Florida. The Winter's bark, Drimys Wnteri, though found in the Strait
of Magalhaens beyond 50Qof S. latitude, might also find a suitable locality on the slope
of the Himalaya.
The true Magnoliame, distinguished by the showiness and fragrance of their flowers,
as well as by the beauty of their foliage, form but a small portion of the Flora
of the plains of Northern India, Michelia Champaca being alone found ; and that only
in gardens from Calcutta to Saharunpore, in vallies within the Himalaya, even as fdr
north
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north as Srrbathoo and Deyra beyond the Choor Mountain, being a tree much esteemed
by the natives of India for the hgrance of its flowem a d their use in reliceremonies. Seven species of =Mia have been found in Nepal, whence the genus
extends southwards to Java, where the original species of Manglktia is found, of
which a representative, Magnolia ina'gnis of Dr. Wallich, also exists in Nepal.
MagnuZkpterocarpa, Roxb., existing in the latter, as well as in the mountains above
Silhet, Dr.Wallich proposes forming into a new genus, + k a l p u s . Hence we perceive, that in India Mihelia chiefly prevails, while in China and North America, between
which tbe rest of the family are distributed, Magnolia ia the most prevalent genus. I t
may be further remarked, that though in the latter the M a g n o k d extend from 20" to
4V of N. latitude, and nearly as high in China and Japan, they hardly reach beyond
27" in India or its mountains. This is probably owing to the plains being both too hot
and too dry before the acceseion of the rainy season, and the cold ofwinter too considerable even in the vallies of the Himalaya to the northward of that latitude.
The Nepal Magraliacece being highly ornamental, and at the same time useful timber
trees, their introduction into England would be highly desirable, but it is much to be
feared that if tbe winter be not tm severe, the apring is too changeable for plants accustomed to a constantly regular rise and fall of temperature. In the south of Europe
they would certainly succeed, and perhaps .also on the coast of Devonshire, where the
extremes of temperature are modified by proximity to the ocean. The Chinese and
American species of this order might easily be introduced into the places where their
congeners flourish in Nepal ; and as the barks of both Magnolia glauca and L i r i d m
tulipifera are, like others of the order,
of bitterness, and useful as tonics, the
naturalization of these trees would be useful in India.
4. ANONACEJE.
The Anonace, which form so magnificent a feature of the East-Indian Herbarium,
consisting of nine genera and about eighty species, are hardly to be seen in the author's
collection ; indeed, if it were not for the effects of cultivation, not a single upecies would
probably be found in it. The species of this family are distributed over the equinoctial
parts of Africa, America, and Asia, and though of the two latter each has genera peculiar
to itself, Awza and Guattet.ia are common to both; and these, with Artabotrys and
Uvaria, have numerous species in India, spreading from the Peninsulas to Silhet, whence
a few straggle upwards as far as the hills about Monghir in 25" of N. latitude. The
species found in more northern provinces, as Uvaria hgifolia, the debdaroo of the
Hindoos, have evidently been introduced from the south ; and though species of all the
genera succeed in the Botanic Garden as far north as Saharunpore, the only species
which I have found within the Himalaya is Guatteria velutina, but in so suspicious
a place, the banks of the Ruenka Lake, a little to the northward of Nahn, that, notwithstanding it having been shown, p. 12, that the jungly tract along the foot of the Himalaya is favourable to the northward extension of tropical plants, I suspect this must have
1 2
been
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been planted there, as well as the palms and other plants of the southern provinces
growing with it to the very water's edge.
Amna sg;ama affording a delicious fruit, and belonging to a genus of which all the
species, except A. Sknegahis, are confined to America, has been so completely naturalized in India, as to appear indigenous, particularly as it has several native names
applied to it. Of these, shurifa is evidently of Persian origin ; but Gunda gutra is
Sanscrit ; and as it is well known that there are few remarkable Indian trees without a
Sanscrit name, it has been inferred that every plant with a Sanscrit name must be
of Indian origin. In this d i c u l t y I requested the opinion of Professar Wilson on the
antiquity of the Sanscrit name applied to the custard-apple. He has been good enough
to inform me, that " it does not follow, because a plant has a Sanscrit name, that it is
therefore indigenous to India, or of remote introduction ; for tobacco has a Sanscrit
name, tamrakuta, and its history is known." The name, Ganda gatra, applied to A m
squamosa, by Dr. Carey, in the Hortw Bengahis, is inserted in Professor Wilson's
Sanscrit Dictionary, he informs me, on the authority of the Sabda Chandrika, a comparatively modern compilation ; and further, that the common term for the other species
(A. reticulata) common in India, is no doubt derived from Anona, as it is called either
n m or h a , which in Sanscrit is made Lavuni. There is little doubt, therefore, that
the custard-apple is one of the fruits for which India is indebted to America. The only
place where I have seen it growing apparently wild, is on the sides of the mountain on
which the hill-fort of Adjeegurh in Bundlecund is built, and this it covers in company
with the teak-tree, which attains only a dwarfish size. The other species which
have been ascribed to Asia, are A. Forskols'i and A. Asiatics; the former, according to Dunal, a variety of the latter, which, according to Mr. Brown, is only Anona
muricata.
Three species of Anona having been perfectly naturalized in India, and A. cherinrolia,
so much lauded by Humboldt, flourishing in the Botanic Gardens, both of Calcutta and
Saharunpore, there is no doubt that other species, such as A. palustris and sylvatica,
might also be introduced into India ; to these might also be added, Monodara myristica,
or American nutmeg, as it is called ; as well as Xylopia wicea, which bears a fruit
with the flavour of pepper, and has a bark from which cordage may be prepared.
Besides the pleasant-tasted. fruit, for which the section with concrete carprlla is best
known, others of this family are remarkable for possessing a bark with acrid and aromatic properties, participated in by their distinct carpella :hence both have been used
in India and America in medicine, and the fruit of Uvariafebrifuga, according to Humboldt, as a cure for fevers. From their aromatic properties, the seed of some have been
used as condiments : thus, the dry fruits of Unona arornatica are said, by Professor
Lindley, to b the Pi&r Btkiopieum of the shops. Unona A?iIhiopica, an African plant,
most likely afforded the old Piper Zthiopicum, probably the Fi@l-ool-Soudan, Soudan
pepper, described by Persian authors. It is not generally known that the leaves of
d,zona spuarnasa.have a heavy disagreeable d o u r , and the seeds contain a highly acrid
principle
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principle fatal to insects, on which account the natives of India use them powdered and
mixed with the flour of gram, or C k Arietinum, for occasionally washing their hair.
5. MENISPERMACEE.
The plants of this family are confined chiefly to the tropics, both of Asia and America,
though a few straggle beyond those limits. We may expect them, therefore, to be
abundant in the eastern islands, and both the Indian and Malayan Peninsulas,
whence they extend to 31' of N. latitude, both in the open plains from the general
uniformity of temperature, and in the close vallies found at the foot of the hills. Many
of the 'same species, indeed, are found over the whole country, as Cocclrlur vilbnrr,
cordifolius, and Roxburghionus. C. iizurifolius is found in the same latitudes, but only
in the hills, at elevations of from 3,000 to 5,000 feet. Species of Cissampelus also, as
C. cmolvulacea, and hernand~olia,have the same extent of distribution, and are enabled
to support this great range of dryness and moisture by possessing large fleshy roots.
As one species of this genus has been found in Siberia, so is there one indigenous to the
Himalayas. This is C. obiecta of Wallich (perhaps C. hirsuta? Buch.), but other genera of
this family are more interesting, as showing the analogy between the Flora of the
Himalayas and that of China and Japan. Stauntonia, a genus originally constituted of
only a single Chinese species, has three more species in the Himalayan mountains.
S. latifolia and angustifolia, figured by Dr.Wallich, Tent. F1. Nep. t. 14 and 15, I have
found as far north as 31' of lat., at elevations of from 5,000 to 6,000 feet, in cool and
shady situations. S. Bmnoniana is found in Silhet. Species of this genus, therefore,
extend along the whole tract of these mountains from the latter place to Gurhwal. In
the mountains of Silhet also is found ~ahura'Japonica,showing another point of analogy
with the Flora of that island. So closely is +harostemma allied to this genus, that
the two species of this genus, figured by Dr. Wallich, Tent. F1. Nep., were originally
referred to Kadsura. S. grandajhmm I have found within the Himalaya, on the slope
of Mussooree and in the deep vallies at the foot of the Choor Mountain, generally near
water, where there is warmth, moisture, and considerable shade from the luxuriant
vegetation. The other species are found in Nepal and the mountains of Java.
The relation of Menispemnacea to Berber&& has been pointed out by botanists, but
it seems much less in structure than in the possession of similar properties. The bark
and wood of many species of both orders are of a yellow colour and bitter taste, and
used as tonic and febrifuge medicines, while the berries of several of the Menigpem~cea,
like those of many of the Berberidea, are edible, though an acrid poisonous or bitter
principle, called Picrotoxine, is no doubt deposited in Cocculus Indicus, the seed of
C. mberonrr, as well as in those of C. jauescem and C. lacunosw, both used in the
eastern islands for poisoning fish. Cocculus palmatus, affording the well-known Columbo
root, has been grown at Madras, and might be introduced generally into India, as far at
least to the northward as it now grows to the southward of the Line, where C. card;foliw,
the Galancha or Gild, is extensively used as a tonic and febrifuge, containing, like the
Columbn,
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Columba, a bitter principle, in conjunction with starch. The latter is separated by the
Indian Hukeems, and prescribed in various diseases, but can be useful only as a
demulcent. As C. platyphylla, cinerascens and oualifolia, on account of their bitter
principle, are used by the Brazilians for the cure of intermittent fever, so are Cocculus
peltatus, mispw and Bbraurea employed by the Malays in eastern. countries for the
same purpose. The latter is the Fibraurea tinctorin of Loureiro, which, like C.
J?awcens, besides its bitter principle, yields a yellow colour to water. C. crispua
is considered nearly as powerful as Peruvian bark, in the cure of intermittent fever.
Ciwmpeloo Pareira, yielding the Pareira braua, might no doubt be grown in India, if
the indigenous species, as C. conuoluukcea, used by the natives in medicine, do not
possess similar properties, and afford an efficient substitute, as C. Mauritians, also an
Indian species, does in the Isle of France. The berries of Cocdud Limacia are said by
Loureiro to be acid and edible, as are those of C. cebathn, described by Forskol as having
an acrid taste, but from them a spirit is distilled, called khumr-ool-mjnoon; the root
of Cissampelos obtecta, I found used for the same purpose in the mountains of Gurhwal.
The fruit of both species of Stauntonia, as well as of Spherostemma g r a n d e m , are
eaten by the Hill people in the Himalayas. The species of both these genera would
form desirable additions to the gardens of England.
6. BERBERIDEIE.

The Berberidee have been said to be allied to the Menispermame, notwithstanding
their single ovary, which is ascribed by De Candolle to the others having become
abortive, as happens in Ranunculacee, with the single styled species of Delphinium
Actan, and of which the Himalayan ~ a o n i aaffords an additional instance. The relation
to Podophyllece is very evident. The Berberidm are chiefly confined to the temperate
zone of the northern hemisphere; few have been found in India or its mountains, and
these all belong to the genus Berbmis, of which sp&ies extend from the southern putr
of Europe along Caucasus and Hindoo-koosh to the Himalayas, but are also found on the
Neelgherries, as well as on the mountains of South America, even to the Strait of
Magalhaens. Of the section with pinnate leaves forming the genus Mahonia of De
Candolle, species are found in North America, Japan, and the Himalayas, from Silhet
to the Sutlej in Gurhwal. I have generally seen B. Nipalensis at elevations of 5,000
and 6,000 feet, in shady situations frequently attaining an elevation of twelve feet.
Though we have this section extending from 25' to 46' of N. latitude both in the New
and in the Old World: to ahow the influence of elevation in counteracting the effects
of latitude, B. Nepahsis is also found on the Neelgherries in 11" of N. latitude.
Under Menispemcea some of the properties of this tribe have been hinted at: it may
be added, that as Barberries from containing malic acid, are in Europe used for their
mild astringent acid, and substituted in some northern countries for the lemon t ~ b e ,SO
do the fruit and leaves of the Indian species possess the same acid properties ;
when ripe, the fruit of all is eaten; and of one species, B. aristata moreover dried by
the
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the Hill people as raisins, and sent down to the plains. The mot and wood being of a
dark yellow colour, forming the dur-hukl (yellow wood) of Persian authors, are used as
a dye, and being bitter and a little astringent, are also, as well as the bark, employed in
medicine. The variety of B. Asiatka found on the Neelghemea, and called by M.
Leschenault de Latour B. tinctoria, from the use to which it has been applied, has,
by the experiments of M. Vauquelin, been proved to be inferior to few woods for dyeing
a yellow colour.
The wood and bark of the Himalayan species of Barberry are not only used simply
in India, but an extract is prepared from them, which is to be found in every bazar,
and described in all the works on Materia Medica. This is prepared by digesting in
water sliced pieces of the root, stem, and branches, of any of the species of Barberry, in
an iron vessel, boiling for some time, straining, and then evaporating to a proper consistence. This extract is much employed in Indian medicine, and every where known
by the name of mot. Of this the Arabic synonyme is Hmxia, and the Greek is said
to be loofun &j which I have no doubt should have been written &I lookyon, as the
letters f L j and k J, in writing, differ only in the first having one, and the other two
diacritical points placed over it ; and the one is therefore frequently confounded with the
other by transcribers, particularly in writing foreign words. That the mistake has been
made here is evideat from the description attached to Hooziz being almost a literal
translation of the Lycium ( h x r o v ) of Dioscorides, lib. 1. c. 133. where two kinds are
described, and the b o v ~ 8 r x o v considered the best. The first, or that which was the
produce of Lycia and Cappadocia, is considered by Dr. Sibthorp to have been procured
In India, where every thing has remained for so many
from Rhamnw infectorius.
centuries without any change, it is probable that in the most ancient, as in the
present times, Hoozix hindee, or Lycium Indicuna, was procured from the several species
of Berberis, which are indigenous to the Hindoo-koosh and Himalayan Mountains.*
'The m o t is much used by native practitioners as an external application, both in the
incipient and advanced stage of ophthalmia; it is frequently also employed by European
practitioners, either alone, or with equal parts of opium and alum rubbed up in water,
and applied round the eye. I have seen it particularly useful when the acute symptoms
have subsided, and the eye is so much swoln as to prevent the effectual application of
any other remedy. By one surgeon of rank and experience it was found particularly
useful in the ophthalmia, with which the European soldiers were afflicted on their return
from Egypt ; and Mr. Playfair, the translator of the Taleef-Shureef, says, that it is
perhaps the best application in ophthalmia ever uaed.
The most remarkable and best-known Indian species of Berberis, are B. Nepalensis,
which is considered to be the same as the Ilex Japonica of Thunberg ; B. Wallichianu,
PI. As. Rar. t. 243 ; B. Asiatica, of which B. tinctoria is considered by De Candolle to
be only a variety ; and B. aristata. To these a new species from Kunawur has been
added.
o. a

Paper on the Lycium of Dimrides in the forthcomingpart of theTranaactions of the Limean Society.
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added. Under B. aristata, I conceive two species, or at least two such very distindt
varieties have been included, as to require particular notice. These are distinguished
by the natives, apt to confound things together, by the names kwhmul and chitra. The
former, growing a t as low elevations as 3,000 feet, and therefore easily acclimated in the
plains of India, has the leaves and branches paler coloured, more thorny, flowers numerous, racemes erect, appearing earlier in the season and having less pleasant tasted fruit ;
while chitra, which I conceive to be the true B. aristata, and have not found below 5,000
feet of elevation, with brownish-coloured branches, smooth, shining, almost entire leaves,
each flower much larger than those of kwhmul, though less numerous, on each of the
drooping racemes. The fruit of this species, as well as that of B. Nipalenh, is dried as
raisins are in the sun, and sent down to the plains for sale.
1. Berber& a&tata; D.C. Syst. Veg. 2. p. 8. spinis infimis Spartitis superioribus simplicibus cornpressis basi vix bidentatis, foliis 4-6 fasciculatis viridibus obovatis oblongisve nitidis basi attenuatis
integemmis spinuldentatisve, m m i s l6floris nutantibus folio longioribus, pedicellis g e p e trifidie
triflori$ squamulis rotundatis, ovariis subpilosis, baccis oblongis utrinque acutia-B. a h t a t a ; D.C.
Syst. Veg. 8. p. 8. Prod. 1. 108. Wall. Cat. N. 1474 ex parte. B. chitria, Don Prod. F1. Nep.
Hooker Ex. Flom t. 98.
Hab. Jurreepanee to Mussooree and Choor Mountain 6,000 to 8,000 feet of elevation ; flowers in
May. Hill-name Chitra.
Arab. Amburbareee ; Pers. xrihhk; wood-dar-huld and dar-chob. Extract h i s . Hind. YU80t.
2. B. Lycium; spinis Spartitis conicis, foliis S-8 fasciculatis pallidis ooriaeeis venosie oblongis

lanceolatis v. obovatis basi attenuatis mucronatis, marginibus spinuloso-dentatis v. integris, racemia %
floris erectis patulis demum (fructificatione) ~endulis,pedicellis longis simplicibus, floribus parvia, squamulis lanceolatis, ovariis glabris tetraspermis, baccis ovatis utrinque o b t u s i s . - B . m d a . WalI. Cat.
1474 ? Kemaon. An B. anguetifolia. Roxb. FI. Ind. 2. p. 1851
Hab. Rajpore to Musaooree, or from 8,000 to 7,000 feet of elevation ; also from Nahn to Choor ;
flowers in ApriL Hill-name Kushmd, chiefly employed in Gurhwal and Sirmore for making w t .

3. B. Kunawuremia ; spinis tripartitis foliis sub~quantibus,folii's internodiis longioribus 4 4 faaciculatis ovato-lanceolatis mucronatis spinow-serratis, summis integris, panicula scepe foliosa foliis
duplo longiore suberecta, pedicellis 3-v-Sfloris, bracteolis subulatis.
Hab. Kunawur.

7. PODOPHYLLEB.

The Podophyllee, from which have been separated the Hydropeltidee, were considered
to be entirely an American family; but Dr.Wal1ich.s Podocphyllum Emodi, and another
species, have shown that this is a family well calculated to indicate the analogy between
the Flora of the Himalayas and that of North America. P. peltatum extends in the latter
from 35" to 45' of N. lat. P. Emodi was found by Dr.Wallich in Nepal and Kemaon,
and by myself on the Choor Mountain, at an elevation of 10,000 feet, whence it extends
to Cashmere. The second species, which I found on Kedarkanta, at an elevation of
J 2,000 feet, in a moist and shady situation, in company with a species of Trillium, I have
called P.hexandrum ;it differs in having only four petals, and six stamens, the leaves
3 or 5-lobed, with the lobes narrow acute and serrulate towards the apex. The number
of stamens of this species makes it correspond with the shrubby Berberidee, and the number of floral envelopes with the herbaceous plants of the same fmily, and in both
particulars
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particulars with Epimedium hexandrum. I know not if the Himalayan ParlophyUum
possess any of the properties ascribed to the American species, but this could be easily
grown.

This very natural order has been observed by botanists not to obey the general law of
the same species of aquatic plants being found in the most distant regions, as each
particular species appears to be confined to only a limited range of territory. India is
certainly the head-quarters of this family, as species of all the genera, except of Nuplhar,
are fbund in i t ; as of Nelumbium, Euryale, Barclaya in Rangoon, and of Nymphea, a
greater number of species than in any other country. These all require elucidation
from recent specimens. The order Nelumbme has been formed of Nelumbium, and
its species ; of these N. pciosum, unless, as De Candolle suspects, that several species
be confounded under one name, is certainly an exception to the Nympheacee being
restricted to a limited sphere, as it is found from Java up to the mouths of the Volga,
and in the intermediate countries, as in every part of India, within the Hills near Sabathoo, in Persia, and formerly in Egypt. Nothing can be more splendid than to see the
sheets of water covered with the large poppy-like, rose-coloured flowers of this beautiful
plant. Euyale ferox was found by Lord Valencia, now the Earl of Mountnorris, between
Lucnow and the foot of the Hills, and by Dr. Roxburgh in the lakes of Tipperah and
Chittagong, where it is probably indigenous, as it has a special Bengalee name. I
have met with it in the jheels beyond Saharunpore, but it has no doubt been introduced there, as the names given it are synonimous with Southma Nymphea and purple
Nelumbium. I t is mentioned by Sir G. Staunton as occurring in the province of
Kianang, and by the Chinese missionaries, it is said to have been introduced into China
for 3,000 years. I t may, however, be one of those plants which belong equally to
China and India. The species of Nymphea are found in every part of India, from 8"
to 32" of N. lat., and almost the same species in the most remote parts of the country,
with the exception of the red varieties of N. rubra; but a new species has been
brought me from Cashmere. The other species are found both in the southern and
northern hemispheres, in the former as far as 346 of S. latitude at the Cape and in
Madagascar. To the north of the line they are found in every latitude up almost to the
arctic circle, but the same species are not found to extend over a wide space of territory.
The seeds of Nelumbium, Euryale, and of several species of Nymphea, being farinaceous, are eaten by the natives of India, either in a raw state, or after having been
roasted in heated sand. They are also prescribed by their physicians as diet in some
diseases. The stalks both of the leaves and flowers dried, form one of the articles in
their prescriptions of what they call cooling medicines. They are said also to be a
little bitter, and may therefore be also useful as tonics. The rhizomata or creeping
stems, commonly called roots, are also eaten as in China, either boiled or in their
curries, as well as the little farinaceous tubers, which are found nestling among the
K
radicles,
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radicles, and which are generally employed for procuring young plants. I t is not
uninteresting to remark, that the Egyptian mode of sowing Nelumbium speciosum, the
Egyptian bean of Pythagoras, bakla koobtee, Coptic bean of Persian authors, by enclosing
it in a ball of clay before throwing it into the water, is still
in India.

9. PAPAVERACEE.
The Papaverme inhabit every part of Europe, and the northern parts of Asia : one
specie8 extends as far north as Melville Island, and some new genera, as Escksckolta;ia,
have been lately discovered in California. We do not find them forming any portion
of the Flora of the plains of India, but Argemone Mmicdna is so naturalized every
where as to appear indigenous, and the Poppy forms so extensive an article of cultivation, as to yield a revenue of nearly two millions annually: a remarkable inatance of
the benefits to be derived by one country from acclimating the productions of another,
when its own climate, soil, kc. are favourable far the attempt. The Poppy was probably
introduced into India from Persia, as the cobrnon Indian name post is one of the Persian
names for the poppy-head ; and the Arqbic khtrshkhush is probably the original of some
other of the Asiatic synonimes, perhaps even of the Sanscrit chosa. Opium is described
in lndian works on Materia Medica, uader tJ~ename a f m , aphim, evidently derived
from the Greek; apaynum is given by Dr. Ainslie as the Sanscrit name. Both the white
and red varieties are to be found cultivated in India,'and both yield opium of an
excellent quality. . The white is generally cultivated in the plains, and the red I have
seen at Chawrass in the hills, at 7,000 feet of elevation. P. dubium and varieties
of. Papaver Rhoeas are found in the gardens of Northern India, having been introduced by either or both its English and Persian conquerors. The species which I
have named P. glabrum, closely allied to P. Caucusicum, is the only one of the @nus
Papaver which can be said to belong to the Flora of India, as I have found it in
several places in the corn-fields in the hills, at elevations of from 5,000 to 7,000 feet.
The Himalayas, however, possess three species of the genus Mecompis, of which the
other species are found in the colder parts of Europe and in North Arneri-ca.
The valuable rlature of opium, whether considered as a medicine, or as an article of
commerce, is too well known even to be alluded to here, were it not for the prevalence
of the idea, that East-India opium is always, and some seem to think necessarily inferior to every other. This opinion has originated in the opium, which is the produce
of Patna, being the best known in Europe, and that upon which experiments have been
principally made. This is no doubt of an inferior quality, in some measure perhaps
owing to the climate of the Lower Provinces not being so favourable for its culture as
some others, but a great deal more to the mode of reparation, and even adulteration,
to which the Patna opium is understood to be frequently subjected : by which, though
rendered inferior as a medicine, it becomes more palatable to the Chinese, its principal
consumers. That much better opium can however be made at Patna than was formerly
the case, is evident from the great improvement which has of late years taken place in
the
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the manufact- of opium at that place, so that Dr. Thornson mentions in hie- late wu&
" That snnre opecimens of the Bengal opium have been htely sent to Europe, which ih
" appearance equal the best Turkey opium."
In a paper by Dr. smyttan, insppctor of opium at Bombay, lately read before the
l!%xlical Socinty of Calcutta, an acaoupt je give^ of the varierties of Ewt-Indian opium,
dad a cornp81is6~drawn betwen the quantity of morphia afforded by Bengal, Malwa,
and Turkey opium respectively, from a series of experiments made by himself and Dr.
Maxwell at Bombay, and by Dr. Jamies~nin Calcutta. Dr. S. observes, that good
Turkey opium ie said to c m f h nearly three times the quantity of morphia found to be
procurable ffom the product of the Bwgal provinces. The best produce of the Malwa
districts, he adds, differs from Bengal opium, both in appearance and quality, quite as
much as the Turkey opium does; and that while a e latter yielded Q per cent. of
morphia, the Malwa afforded 6 per cent., the Bengal about half as much. but some
filie specimens of Bareilly opium, no less than 84 per cent. of morphia. Still further
to the north-west than Bareilly, I made some opium at Saharunpore, which in colour,
smell, and general appearance, resembled the Turkey, or rather Persian opium, more
closely than any that I have seen. The opium cultivated in the hills, as also that in the
plains of the Seik county, is also,when unadulterated, of a superior quality. Indeed, if
it were an object to make the best opium for the European market, there is no doubt
that Malwa and the north-western provinces of India would be best suited for the
experiment, as the climate during .the season'of cultivation most nearly resembles that of
the provinces where the best Persian (commonly called Turkey) opium is made.
Papam g l h ; capsula glabra obconica, caule nrmosissimo multifioro glaberrimo, foliis glaucis
pinnatisectis, eegmentis lanceolatis integris dentatisve seta terminatis.-Planta pedalis bipedalisve.
P. Cam& affinis.-C&,
calyxque caducissimi, P. R b a d w magnitudine et co1ore.-Capau&
obconicae elongab.-Sbigmata &7 radian&.-Hab.
Com-fields on the terraced mountain aides of the
Himalaya, at elevations of from 45,000 to 7,000 feet ; flowering in April and May.
-M
- w a , a u l e erecto sulcato ut plant= omni parte aculeato, foliis longe petiolatis oblongis
decurrentibus subpinnatisectis ainubus obtuais, floribus axillaribus aolitariis terminalibusve paniculatis,
capsulis oblongis utrinque acutis dense aculeatis. (Tab. 15, p h t in flower, and a specimen in seed.)
-Hab. This plant is common on the Chmr and Kedarkanta, as well a~ in Kunawur, and has also been
brought me from Peer Punjal. The root is long and tapering. Slm, ascending, erect, from one to
of the plant, except the petals and stamens
two feet in height, leafy, furrowed, and like every
densely aculeate. The k a u a long-petioled, oblong, subpinnatifid, with irregular and obtuse sinuses,
b m d and sheathing at the base.
frequently decurrent on the petioles, upper ones m i l e . PeFlocoere axillary and terminal, often in the a%& of all the leavee, long ~eduncled. CoCgrs w e d ;
repah roundishdval, caducoug aculeate. Petals q obovate roundish, red. Stamms very numerous ;
Jihrnent8 capillary ; anther8 oblong, inserted by the base; m a y ovate, pointed, aculeate. sty&
half the length of the ovary ; after the flower has fallen, it becomes e l o n p t d and twieted. Stigmas
4, oblong, united into a capitate head. Capsub oblong, tapering towards both ends, belled. P i m m t a
ribbed intervalvular ; vaIva 4 to 5, separating from the placentee at the apex of the capsule for the
escape of the seeds. See& numerous, minute.

lo. FUMARIACEE.
This family, common in the temperate parts of the northern hemisphere, is, like others
of the same locality, common in the Himalayas from Nepal to Cashmere, where
K 2
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about fifteen species of Cmydalir have been found, as well as Dr.Wallich9s new genus
Dactylicaps, distinguished by having indehiscent fruit, or fleshy, oblong, subcylindric
berries. There is another bicalcarate plant of this family in the Himalayas, which being
cirrhose and scandent, resembles the last, as well as Adlumia, in habit ; from the latter,
it differs in not having its four petals united into one, and from the former in having a dry
oblong-acuminate, siliquose fruit, which is many-seeded, and, when ripe, opens with
an elastic spring. With Dielytra it agrees in the parts of fructification, but differs
entirely in its cirrhose scandent habit. With Dactylicapnoa thalictr$oCia it may be easily
confounded, as in describing it is difficult to avoid using the very terms which have been
employed by Dr. Wallich, Tent. F1. Nep. p. 51. t. 39, in describing this plant. Hence
specimens of both plants have been mixed together in the East-Indian Herbarium,
N. 1426. I t may be distinguished by its stem being five-angled, with the angles
expanded, the racemes generally 2, or 3-flowered, and the siliquose dehisceut fruit.
Some of the species of Corydalb from Kunawur are more closely allied to the species
which are indigenous to Siberia, as C. crass1jColia to C. Marschalliana and parvtfEora. In
the plains only a single species of this family is found, and that belonging to the genus
Fumaria, and this, like all other plants belonging to families of the temperate zone,
flowering only in the cold weather months. This referred by Drs. Roxhurgh and
Wallich to F.parvij?ora, but agreeing very closely with the character and specimens of
F. Vaillantii, may have been originally introduced into India from the S. of Europe,
either with the corn in fields, of which it is common, or from its use in medicine,
being considered the w n v o g of the Greeks. Its numerous Asiatic synonimes, however, prove that it has long been acclimated in the East; and in India it is at the
present day considered, in conjunction with black pepper, an efficacious remedy in
common agues.
Besides the species described and figured by Dr.Wallich, the following are some of
the more remarkable Himalayan species :
1. Cvrydalis c r a e ~ i l i a; caule Bimplici esquamata, foliis crassis caulinis 2 v. 8 supra medium bipinnatisedis, segmentis latis cuneatis Slobatis, terminali sub-reniforrni, lobis incim-crenatis v. emarginatis, bracteis tripartitis, summis integris, racemo conferto 15-flora.-Calcar apice incurvatus,
obtusissimus, pedicello fere aequalia-Siliqua ovalis, pedicello duplo brevior.-C. p a r v i j m a et Maroc?uaIEiamu affinis.-Hab. Chango in Kunawur ; flowering in July. Rarung, R. Inglis, E8q.
2. C. crithmifolia ; foliis radicalibus R4 longe petiolatis pinnatisectis, eegmentis sepe dichotome
partitis, laciniis uti bracteis longissimis lineari-lanceolatis, racemo patulo RO-flora.-Scap unus vel
duo foliis equalis.-Calcar pedicello duplo brevior rectiusculus sub-acutus.-Hab. Leeo in Kunawur.
8. C. mna ; caule erecto foliow, foliis ternatim supradecompositis, segmentis cuneatis lobatis,
lobia linearibus acutiu, racemo coarctato paucifloro, calcare brevi incurvo obtuso p d c e l l o 4duplo
breviore.-Herba spithame&-Hab. Soongnum in Kunawur.
4. C. waginam; caule ramom diffum, foliis membranaceis longe petiolatis biternatim sectis, segmentis
oblongis cuneatis %41obatis, lobis oblongis angulis obtusis, petiolis basi membranaceis vaginantibur
racemis laxis paneifloris.-Hab. Kanum in Kunawur.
5. C.flVonnis ; caule ramoso, foliis triternatim sectis, segmentis cuneatis bi vel trilobatis, omnibus
apice rotundatis, racemo lax0 paucifloro, bracteis lobatis, summis integris, pedicellis longis fructificatione
elongntis, calcare acuto pedicello duldo brevinre transversim quitante.-Phnta
pedalis bipedalisve
debilis fi1iformis.-Hab. Surkunda to Mussooree ; flowering in June.
6 C.
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6. C. corntcta ; caule erecto ramoao striato, foliis tripinnatim d s , eegmentis obloogis curieatis %lobatis, lobis oblongis subacutis vel rotundatis submumnatis, racemo laxo pauckt parvifioro, calcare
elongato erecto pedicello Splo 1ongiore.-Hab.
Choor Mountain ; flowering in July and August; a
variety of this species also from Cashmere.
7. C. Cmhmeriana; caule simplicisdmo erecto, foliis caulinis s u b s d b u s pinnatiaectis, segmentis
lineari-hceolatis integris rarissime subdentatis, terminali cuneato trilobato, racemo caarctato paudom,
bracteis foliaceis, summis integris Sdentatis, calm pedicello breviore obtueo incurvo.-Cordla
interha unguibus flavis,
petah externa caerulea, inferiora rotundato-ovata, unguiculata--Pet&
(Tab.
16.
fig.
I
.)--Hab.
Cashmere.
limbis purpureis.
8. C.Gotrankna ; (Wall.) foliis petiolatis oblongis bipinnatisectis, segmentis cunestis profunde
pinnatilobatis, lobis lineari-oblongis obtusis cum cuspidula integris vel bilobis, racemis secundis,
bracteis foliaceis cuneiformibus inciso-lobatis pedunculoe superantibug supremis lanceolatis i n t e e
d c a r e pedicello subaequali, siliquis pendulis oblongis utrinque acutis apice stylo longo acuminatia
(Tab. xv. fig. 8.) -Hab. This plant was first described by Dr.Wallich, in his Tent. FL Nep. p. 66,
and there is little to be added to his description. I t was originally sent to him by Dr. Govan from
Gurhwal. I t is extremely common in the mountains, particularly on the Choor, above 8,000 feet of
elevation. By the Hill people, who are as superstitious as the mountaineers of any other part of the
world, the root is called blrootkea, and valued as a charm against the influence of evil spirits, It varies
from a few inches to nearly a foot in height.

11. C R U C I F E R B .

,

The crucifer^ are, like the Rununcuhcecz, an European family, of which few are
found in the plains of India, but numerous species in the Himalayan Mountains. These
belong chiefly to genera which are common in Europe and the northern parts of Asia
and America, and of which several new species have been described in the Floras of
Siberia, Caucasus, and of the Altai Mountains. The species hitherto discovered are
about 70 in number, belonging to the genera Nasturtium, Barbareu, Turritis, Arabis,
Cardamine, Dentaria, Draba, Thlaspi, Hisperis, Sisymbrium, Alliaria, Erysimum, Lepidium, Capsella, Sinapis? the latter, mentioned with doubt, as the only species known,
are those described in the Flora Indica, obtained by Dr. Buchanan from Tibet. The
genus Tauscheria, which from its singular fruit I had named Navicularia, is the only one
of the peculiar Siberian genera which extends to Kunawur, where the arid and saline
nature of the soil must be as favourable to its growth, as the deserts of the Kirghis, or
the banks of the Irtisch. The European species of the above genera, which have
been found extending as far southward as the Himalayas, are, Turritis glabra, Thkzqi
arvense, Capsella Bursa Pastoris, Alliaria o@cinalis and Siymbrium Sophia. Besides
Tauscheria desertorurn, Crambe cordifolia is another plant belonging to the Flora
of Siberia, as well as to that of Caucasus, which extends to Kunawur. Draba radicans of the present work, with its radicating stems and yellow flowers, is closely allied
in general appearance to Draba reperu, figured by Ledebour, t. 145. The other species
of the same genus are closely allied in habit to their European congeners, and equally
inhabiting, like them, the cold and exposed summits of mountains.
In the gardens of Northern India, Mathioh incana and Chiranthus cheiri are common ;
and as I have received specimens of both plants from Cashmere, there is no doubt that
both have been introduced from that direction into India, being still much used in
medicine,
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medicine, and k n m by th a m of white, purple, and yellow khwee, or, as commonly written, cheiri. In the plains of India, but few species of this family are met
with. Nasturtium oficinak, growing in the vicinity of water in most parts of the world,
seems to be found in all parts of India, thmgh the natives ascribe its introduction to the
English. I have found it near Hurdwar ; Dr.WalKch met with it in Rohilcund. LRprdium sativum belonging to a genus, of which species are found in Syria, Arabia, and
Persia, has long been known and cultivated in India. From the medicinal and dietetic
uses, as well as from the Arabic and Persian synonymes of this plant, it is probable that
it was introduced into India from Caubul or Persia, where also we lliust look for the route
by which the cabbage, radish, and turnip, have found their way into India, as all were
known and cultivated there long before they could have been introduced by Europeans.
I have received the seeds of all from Cashmere, and grown them in.the Botanic Garden
of Saharunpore. The turnips, moreover, in Kunawur, are described as being remarkably
fine. Besides these, which are confined to gardens or the neighbourhood of villages,
there are other species of this family, which form very extensive agricultural crops, but,
like the former, only during the cold weather months. The majority of these have been
referred to the genus Sina~is,and one species, which agrees very closely with h s i c a
erucastrum, to both Brassica and Eruca ;this-isxcalled tira ;a variety apparently of the
same is cultivated in the hills. The s p i e s or varieties referred to SiMpis still require
caref~l~revisi~n,
Sinupis ramosa of Dr. Roxburgh appears to be the species which is
mlled raee, Indian mustard, and is much used as a condiment. 6'. glauca may be the
toPia, S. dichtomn. t h e kalee-surso~,and S. juncea the bunga-surson; the three latter,
as well as tirn and Sesamum orientale, being extensively cultivated for the oil which is
afforded by their seeds, as the natives of the greater part of India depend upon them
chiefly for oil for burning in lamps, as well as for that necessary for dietetical purposes.
Some other species are described as being indigenous to and growing wild in India;
but regarding all t h e is some uncettainty; and though there is no doubt that the
cultivated speciea have been long acclimated, yet having only been met with in that
be considered undetermined. But though there is
state, their native country must
this uncertainty respecting the cultivated Crucifer@, species of this family are no doubt
found in the plains of India: of this a curious instance is the existence of a species
of Farsetia, in the neighburhood of Delhi and Agra, where it was first found by
Dr. Hamilton, ahd sobequently by myself in the same locality. The existence of the
species of this genus only in Syria, Egypt, and north of India, may be considered as
c o n h a t o r y of the opinion stated, p. 7, that the ,Oriental or Persian, or better, as
Professor Lindley calls it, the Syrian won,may be considered as extending to the north
of India. Another plant more singular was also first discovered by Dr. Hamilton,
Cochlearia$ava, and has been described by Roth under' the name of Alyssum Cochlearioides,
which the celebrated De Candolle has called Cochlearia? Alyssoides, in his Prodromus,
with a query, whether it be not a species of Viesicaria. In its accumbent cotyledons,
oval dissepiment and convex valves, it resembles Cochlearia, but it differs in habit,
which
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which, with the^ peculiar rounded form of its silicule, long funiculus, yellow flowers, aad
Indian locality, might entitle it to form a new genus. I t is found all along the banks
of the Ganges, in Northern India, as high as Hurdwar.
The Cruciferd, one of the most natural of families, preserP& dso the most perfect analogies in respect t~ sensible and medical properties. Most of the species,
though of course in different proportions, contain an acrid volatile oil, which renders
the Indian, as well as the European species, useful as stimulants and veaicatories,
a fixed oil in their seeds, for which many of them are cultivated, together with
azote, fecula, mucilage, and saccharine matter. When the acrid principle is small' in
proportion to the mucilaginous or 'saccharine matter, many of the Cmifera become, as
is well known, useful articles of diet. So many of the family being cultivated in the
cold weather months in India, there is no doubt that others, aa both black and white
mustard, as well as the horse radish, might be grown. The species affording oil forming
important articles of agriculture to the natives of India, it would be extremely useful to
ascertain, if the species cultivated in Europe for the same purpose, as Brassica napua
and campestris, Myagrurn sativurn and Eysimum perfoliatum in Japan, yield a larger
quantity or a better quality of oil than that afforded by the Indian species. There is
little doubt of all succeeding well in the northern provinces of India. Isatis tinctoria or
woad, though of little value in a country where indigo is so abundant, was perfectly at
home in the Mussooree experimental garden.
The following are a few of the more remarkable plants, above alluded to, of this
family :
Farsetia Hamiltwii ; caule herbaceo ramoso cum foliie linearibus adpresse pilosis incano, staminibus
omnibus edentulig siliculis elliptimblongis adpresse pilosis, pilis glandulosis patentibus intermixtia,
septis integris, stigmate capitato.-Caulie tern.-Racemi axillam termindesque.-Cdyo pilis adpressie
scaber, marginibus membranaceis.-Pet&
obovahuneata, laminis venosis.-Cheirmthw Fareetia,
Wall. Cat. 4801. Herb. Hamilt. a ripa Jumnae.-Hab.
Western bank of Jumna from Delhi to Agra.
D~~sa.-St?ct.1. Aizopsis.
D. eetosa ; scapis nudis pilosiusculis, foliis confertissimis lineari-lanceolatis rigidulis carinatis ciliatis,
petalis staminibus sequantibus calyce longioribus, ailiculis glabris ovatosblmgis pedicel10 longioribus
stylo brevissimo terminatis-Hab. Soongnum in Kunawur.
Sect. 2. Chrysodraba.
D. radicans ; caulibus foliosis pilosis, foliis ovatooblongis acutis integris subdentatisve pube simplici a d p m pilosis, surculis repentibug siliculis oblongis glabriir stylo longo terminatis.-Cfa2y,v
basi sub-bigaceatus.-Petala flava subemsrginata calyce duplo 10ngiora.-Plrmta D. repenti &is.Hab. Shalma and Manma.
Sect. 3. Leucodraba.
D. glomgl.ata ; scapis 1v. R folia ovata gerentibus, foliis czeteris aggregatis, oblongis basi attenuatis
integris uti omni parte p l a n k pube stellata tomentasis,siliculis elliptim-oblongis.-Petala alba obovats
cuneata calyce duplo 1ongiora.-Siliculce stylo brevissimo, stigmate capitato terminak.-PZaprta D.
stellata affini.9.-Hab. Soongnum.
D. lasiqphylla; foliis radicalibus ovali-oblongis basi attenuatis pube stellata cano-tomentosig scapis
folia 1 v. duo gerentibus, racemis corymboeis demum elongatis, siliculis ovali-oblongis pubescentibus
corolla longioribus post florescentiam vdde contortis.-Planta D. ~tdlatceaffinis.-Hab. Shalkur and
Lippa.
Sect. 4. Holarges.
D. la?~ceolata;
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D. braceobta ; caulibus simplicibus erectis foliosis, foliis lanceolatis denticulatia pube stellata pubescentibus, siliculis ovalibus corolla brevioribus stylo brevi terminatis post florescentiam contortis.-D.
m t m t a et m f p l e a a6nis.-Hab. Shalkur.
Coch&aria? Jlava ; floribus flavis, siliculis globosis inflatis, foliis rdicalibus petiolatis sinuatopartitis, caulinis oblongis sinuato-dentatis omnibus glabris crassiuaculi&-Cochlearia flava Buch. Hwt.
Beng. p. 443. Alyssum Cochlearioides. Roth. nov. pl. spec. 899.--Cochlearia? Alyssoides. D.C. Prod. 1.
p. 172. Camelina Caisir. W d . Cat. 4430% An Genus novum ? Silicula globosa inflata, valvis hemisphaericis, septo membranaceo.- Semina plurima pleurorhizea immarginata funiculis 1ongissimis.-Calyx
requalis petaloideus flavus.-Petafa sulphurea (in siccis alba) integra.-Stamina edentu1a.-Ghd&
inter stamina lateralia et pistillurn.-Gemen g l o b u m stylo brevi terminaturn.
Hesperis glabra ; pedicellis inferioribus calyce longioribus summis brevioribus, petalis obovatis longe
unguiculatis, foliis crassis petiolatis ovato-lanceolatis dentatis aubruncinatisve glabris, scapis plurimis
erectis glabris apice pilis subglandu1osis.-Racmus patulus multiflorus ebracteatus.-Flores albi
teretiusculae subtoru1osre.-Hab. Nako in Kunawur.
forma et magnitudine H. up&-Siliquae
Tauacheria deeertorm ; a lasiocarpa. Ledeb. Ic. pl. F1. ross. Alt. illustr. t. 139.-Flora Altaica,
iii. p. 200.-T. l&arpa,
D.C. Syst. Veg. 11. p. 563. Prod. 1. p. 410.-Hab.
This plant,
formed into a species, as well as the variety flgymnocarpa, and distinguished from it by having
the silicules hairy on their convex side, has been so fully described by the celebrated De Candolle
and by Ledebour, as to require but little notice in this work; it has been figured as a remarkable
instance of the existence frequently on the N. face of the Himalayas of the same genera and species,
which were thought to be peculiar to the S. of Siberia and the Altai Mountains. The radical leaves
are petioled, but wanting in some specimens; but the flowers in all the specimens from Shalkur, in
Kunawur, are of a yellow colour. The genus Tauscheriu, closely allied to Ieatb, is distinguished by
its one-celled, one-seeded, boat-shaped silicule, and by its valves, which are likewise boat-shaped, having
indexed, concave coriaceous wings, which form a hollow on the upper surface of the silicu1e.-Tab. 17.
1. Stamen and Pistil ; 9. a Silicule ; 8. cut longitudinally ; 4. cut transversely ; 5. the Seed ; 6. cut
transversely ; 7. Embryo.

12. C A P P A R I D E Z .
The Capparide& being chiefly a tropical family, form a conspicuous figure in the Flora
of India. I n the same way that we have seen species of European families creeping down
to the limits of the tropical zone, so do we find plants of this family, as Capparis spinosa
and Ckome violacea, extending nearly up to the centre of the temperate zone. I n like
manner, though' nearly twenty species of Capparia have been found in the plains of
India, besides others in the Malayan Peninsula, only two occur in the Himalayas. Of
these, C. Nepalensis I have only found growing in the crevices of rocks, in the hot
valley in the neighbourhood of Raengurh. C. obovata grows in similar situations in
Kunawur. Species of Polanisia and Gynandropsis also occur as high as six thousand
feet in the mountains, but only during the moisture and equable temperature of the
rainy months. This is a family well calculated to show the community of many genera
to both the New and the Old World, as species of Capparis, Gynadropsis, C k m e ,
Polanisia and Cratava, are found in the hotter parts of America, as well as in India.
Capparis horrida and sepiaria, C r a t m a religiosa, Gynandropsis pentaphylla and Polanisia
viscosa, occur as far north as Saharunpore, as well as in the most southern parts.
Capparis aphylla, which, notwithstanding its name, has early in the season plenty of
oblong, obovate deciduous leaves, is restricted to the drier and more barren parts, and
flourishes, as we learn from Mr. Elphinstone, even in the midst of the desert. From
India
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India we may trace the Capparidea? into Arabia, Persia, and othei countries of the
Syrian region, and in Africa they abound. Cadaba Indica appears to be restricted to
the Peninsula ; other species of the same genus are found in Persia, Arabia, Abyssinia,
and Sel~egal; but Niebuhria oblongz~oolia,belonging to an African genus, extends from
the Peninsula into Arabia, where it was first found by Forskal, and also to the neighbourhood of Agra and Delhi, where I have found it in flower in the months of December
and January; a specimen in the East-Indian Herbarium from my late friend, Mr.
Finlayson, is, I have no doubt, from the same locality, as I know he had a small
collection of plants from the neighbourhood of Meerut, Agra, and Cawnpore.
As the flower-buds of the caper-bush are in Europe employed as a seasoning, so
the fruit of the kureel or capparis aphylla, is in India formed into a pickle. The
former, as it extends to Egypt and Syria, would no doubt thrive in Northern India,
particularly as C. Nepakmis and obovata are closely allied to it. I t is curious to
observe, that the seeds of Polanisia Chelidonii, and viscma, having a considerable degree
of pungency, are used by the natives as an addition to their curries, in the same way
that mustard is, belonging to a family to which the Capparide& are most closely allied
through Ckme. The flower-buds and seeds of the caper of Mount Sinai, Cupparis
Sinaica, are pickled, and the latter is calledj~l-i-jibbul,mountain-pepper.

'

Cappark obmata; stipulis spinosis rectis, foliis secundis ellipticis v. obovatis mucronulatis apice
subattenuatis breve petiolatis cum ramis parce piloais, pedunculie eolitariis unifloris foliis sequalibuaP m a ramis prostratis foliisque secundis C. upinma et Nqakmi athis.-Hab. Hango in Kunawur.

13. FLACOURTIANEE.
The Flacourtianee, allied to Capparide& by the structure of their fruit, parietal .
placenta?, and indeterminate stamens, are all natives of the hottest parts of the West
Indies, of Guiana, and of Africa, whence they straggle into Java, and the other islands
of the Eastern Archipelago. We trace them in India from one end of the plains to the
other in 31" of latitude, and also to the same extent along the hot and jungly tract at
the foot of the Himalaya. It must be in the low and hot vallies, or the beds of rivers,
that the species are.found in Nepal ; as Flacourtia cataphracta, sepiaria and sapida, are
the species found there, as well as'in every part of India. The fruit of the last, though
small, is of a sweetish and pleasant flavour. F. Ramontchi, from Madagascar, and F.
inermis, from Java and the Moluccas, have been introduced into and flourish in Bengal.
The fruit of the latter is large, purple-coloured, and of a pleasant acid taste. Species
of Roumea are mentioned with doubt in the Flora of India, and Hydnocarpu venenata is
well known in Ceylon fiom its property of intoxicating fish.

The Bbinea? are all found in warm parts, of the Old, but chiefly of the New
World ; no species lias yet been found in India, though Dr. Roxburgh seemed to
be of opinion, that Bixa orellana, or a variety of it, with white flowers and green immaL
ture
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tare capsules, figured by Rumphius, was a native of India. The plants grown from
West-India seeds have rose-coloured flowers, and the irnmature seed-vessel red, and
succeed ibemarkably well in India, as far north as 28i0,in the Resident's garden at Dellli.
I know not if any Amotto has been obtained from the .plants in Bengal, but the natives
employ i t as a temporary dye in the festival of Krishna.

The genus mla, so well known from many ofits species forming the favourites of the
flower-garden, is distributed throughout Europe and Siberia, as well as North America
and the elevated parts d South America; it is found in every part of the Himalayas, at
different elevations, as well as on the Neelgberries. About 17 Indian species have been
named, but there is some confusion among them, and varieties have perhaps been raised
to the rank of species : the only ones which have been hitherto figured are those in the
present work. The species of the genus Ionidium, Eound in the warm parts of America,
as well as a t the Cape and in Madagascar, form also a part of the Flora of the plains of
India ; and it is worthy of remark, that the same species, I. su$ruticosum, extends from
the Peninsula up the Gangetic Valley, nearly as far as Delhi. Other species have been
indicated, but they very much resemble one another. Pentaloba is the only genus of
the tribe AIsoda'necz, which has been found in Asia ; but as this does not eatend beyond
the island of Penang, it cannot be oowidered iil the Flora of India.
Manyepecia of Viola a d Ionicliupn, containing mucilage and emetine, have been used
as demulcents and as substitutes for the true ipecacuanha. As the roots of Viola odorata,
canina and tricolor, are emetic, it is probable that those of some of the Himalayan species
. may pwsess similar properties. The whole plant of some of these in a dried state may
procured in most Indian bazars, under the name burmfsa, being used in native
medicine. Ionidium sufruticosstm, we learn from Dr. Ainslie, is used in the Peninsula
as a demulcent. It would be interesting to ascertain, if i t do not contain emetine, like
some of the American species; as I. Ipecawanha, which yields the P w y a da praya, is
used by the Brazilians, and also, in Cayenne, as a substitute for the true ipecacuanha.
J . parvijora and I. Poaya are also in use for the same purpose.
1. Violo eerpena (Wall.) pilosiuscula, caulibus prostratis stoloniferis, foliis ovrrto-cordatis acumi~latis,sinu lato, auriculis rotundatis, stipulis lanceolatis dentstis, pedunculis foliis brevioribus, corolla
resupinata, ptalis duobus mediis barbatis, calcare brevi obtudssimo.-Wall. F1.Ind. 2. p. 449. 1824.
D.C. Prod. 1. p. $296--v. Tab. 18. fig. 1.-Hab. Museooree flowering in March. Nepal. Wall. The
figure is taken from a drawing in the collection formed by Dr.Wallich, which has been placed in my
hands by the Hon. the Court of Directors of the East-India Company.
2. V.renijimis (Wall ), caule erectiuscu10,foliis reniformibus aerratis pubeoceatibus, inferioribulr longe
petiolatis, stipulis ovatis dentatis, sepalis linearibus acutis d a r e subulato dimidio brevioribus.F h flavi suaveo1entes.-Petah inferius obovatum wteris latius dcaratum.-Cakar tenue cylindricum calyce duplo longiua-Wall. F1. Ind. 2. p. 461. ed. 1894.-Hab. This plant was first found by
Dr. Wallich on Sheopore, and by myself on the Choor Mountain, flowering in both places in J u n e ;
introduced into the Botanic Garden at Saharunpore, it flowered as early as the month of March.The drawing, Tab. 18, fig.2, and my specimens, agree very well with Dr. Wallich's full original
clescription ; but the specimens in the East-India Herbarium, No. 1448, are more fleshy, as well as
more
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each plant, as well as in the axilla of each leaf, as represented
This
difference
m y probably be owing to the latter being from
in Wd.Ic. ined. No. 850.
moister climate than that whence my specimens, wbich are closely allied to V. bi-,
were procured.
8. V. gunarcur&
; glaberrima, caulibus radiciformibus duriusculis humilibus, foliis ovato-lanlatie basi attenuatis longe petiolatis, stipulis
. . adoatis, sepalis ovatis yenoair, petalis libex& omnibus
imberbibus caeruleia, calcue brevi obtunsslmo, stylo clavifonni recurvo.-Hab. Kunawur. Tab. 18.
fig. 3.
more diffuse, flowem more numerous

16. DROSERACEE.

The plants, constituting the genus from which this family is named, depend less on
the temperature, than on the moisture of a climate, for their distribution ; we find them
therefore wherever there is a damp atmosphere and moist soil, in Europe and in America even to the Straits of Magalhaens, in Van Diemen's Land, at the Cape of Good
Hope, and also in China. In India species of Drosera are found in the northern, as in
the most southern parts. D. Burmanni and Indica being found in Bengal and the
Peninsula, while D. lunata occurs in the mountains from Silhet to the Sutlej. This I
have found in the small valleys enclosed within the different lateral projections of the
Mussooree Range, where the ground is rather flat, and the soil moist. In such situations it springs up and flowers in considerable quantities, but only during the rainy
. season, when the thermometer has a range of not more than ten degrees, between 60"
and 70°, and the hygrometer always indicates a degree of moiature approaching that of
saturation. This species, which in my MSS. Catalogue I had named D. muscipula
from the glandular cilite of its viscous leaves closing upon flies and other insects, which
k mwhappen to light upon them, is remarkable, as in this respect resembling D
ciprsla, which is placed in the same natural family. I t is probable that this species
would yield a valuable dye, as the paper in which the plants were dried became dyed
of a pink colour. As the plant is interesting in so many respects, it was intended to
have given a figure of it ; but there being no space either in Plate 17 or 18, it is intended
to figure it whenever a fiivourable opportunity occurs for so doing. Besides this genus,
AMrovanda vesiculosa is described as being found in " paludosis Indite," and Dr. Roxburgh has a new species, A . verticillata, but I have not met with either, neither are they
enumerated in Dr.Wallich's Catalogue.
17. POLYGALEE.
The genus PoZygaks, from which this order is named, being found in most parts of the
world, whether hot or cold, is also met with in India, both in the plains and in the mountains. About thirty Indian species have been enumerated ; ofthese nine belong to the
Himalayas, the remainder are found in the Peninsula and Burhmese country. P. tekphwidea and aruuuiu, which hardly differ from one another, are those which extend all
over the plains of India, as far north as the latitude of Delhi. P. oligophylla is found at
the foot of the Himalayas, and P. Gerardiana on their northern face. Salomonia is one
of the genera common and peculiar to China and Nepal. Securidaca, which was thought
to be restricted to the warmer parts of South America, has also been found in Silhet
L 2
and
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and at Goalpara; Xanthophyllurri is a new genus, consisting of large timber trees,
figured in Dr. Roxburgh's Coromandel Plants, t. 284, and found in the forests of Silhet
and hilly parts of Chittagong.
Many of this family are known to possess considerable bitterness, with some astringency. Soukmea amara, esteemed in the Moluccas and Java as a medicine, was, on
account of its bitterness, called by Rumphius, " Rex amaroris." PoZygala Senega, now
employed as a stimulant diuretic, was first introduced into European practice in consequence of information that it was employed by the natives of South America as a cure
against the bites of venomous reptiles. It is remarkable that a species of the same
genus is employed in the Himalayas for the same purpose. This plant (P.crotalarioides)
was first sent me by Major Colvin, of the Bengal engineers, with a note informing me
that the root was employed by the people of the Hills as a cure against the bites of
snakes. A remarkable instance of the same properties being ascribed to plants of the
same genus in such widely distant parts of the world, and a striking illustration of the
utility which may attend investigations into the medical properties of plants connected by
botanical analogies. Krameria triandra, referred with doubt to this order, is well
known, as its ro~ts,which are extremely bitter and astringent, form the Ratanhia of
the shops.

P.dryd* ( W d ) foliia hnceolatis lucidis marginibus reflexis, caule suffruticoso erecto, racemis
foliosis elongatis paucifloris demum ebracteatis, carinis criatatie, alis ovato-ohlongis cspulis alatis
dupl+longioribue, ovario subsessili. Wall. Cat. 4186.-Hab.
This very elegant plant, procured by
Dr. Wallich from Nepal, I found in flower in the month of June on the mountains which separate the
Pabur and Tonse rivers. I t has been figured in Plate 19, fig. A., under the name P. myreinih,
assigned to it in my MS. Catalogue; and it was not until all the plates had been struck off, that I
discovered that this, as well as the following plant, already existed in the East-India Herbarium,
under the names by which they are here described. Tab. 19, fig. A.-1. Crested corolla and 6tamens.8. Wingsor two interior sepals.-3. Pistil and three exterior sepals.4. Capsule cut transversely.5. The same cut vertically, showing a single pendulous seed in each cell, and that the capsule is winged
and emarginate at the apex.--6. The seed hairy, with the trifid caruncuk surmounting the hi1um.-7.
Seed cut transversely.- 8. The embrya.
P. glame8cerul (Wall) foliis ovato-lanceolatis teneris minute ciliatis versus caulis apicem aggregatis,
caule simplici erecto apice nunis furcatis, racemis spiciformibus terminalibus demum ebracteatis, alis
obovatis capula orbiculata emarginata duplo longionbus. P.g&ucescerul. Wall. Cat. 418!Z.-P.furcata. Tab. 19, fig.B.-1.
A flower.-% The same, with the wings and the outer sepals of the calyx,
as well as the corolla, separated from the pistil.--3. The orbicular emarginate capsule.4. The same
cut transversely.-Hab.
Mussooree during the rainy season.-Nepal. WaUiclr.
P. crotafi+
(Hamilt.) caule a basi ramoso suffruticuloso decumbente piloso, foliis obovatis basi
cuneat*petiolatis, racemis SlO-tloria, alis ovaboblongis capsula suborbiculata ciliata dupldongioribus.
Mus-&ractm persistentes acute. D.C. Prod. 1. p. 337. Wall. P1. As. Rar. p. 19. t. 185.-Hab.
sooree and everywhere in the Himalayas.-Nepal. WnUieh. v. Tab. 19. fig. C.
This plant having been figured by Dr.Wallich, it would have been unnecessary to repeat it in the
present work, were it not for its being employed in the Himalayas for the same purposes that P. meg~
or rattle8nake.root is in America; it is therefore desirable to call the attention of medical officers,
who msy be favourably situated for the purpose, to make experimeilts on the subject, and ascertain if
this could be applied to the same purposes as the American snaksroot.
P. trlphyUa (Hamilt.) floribus nudis non cristatis, alis obovatis, petali lobis lateralibus foliatis apice
trunoatis bidentatisque, foliis ovatis acutis glabris tenuissime serrulatis petiolatis, caule apice trichoton~o,
ramis
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ramis triphyllis. Don Prod. F1.Nep. p ROO,-Hab.
and Wa&h. Tab. 19. fig.I).

M u m = in the rainy m - N e .
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This family, first formed by Mr. Brown of New Holland plants, is composed of but
few genera and species, but has a very extensive distribution. Mr. Brown has remarked
that " Pit!osporum, the only genus of the order which is not confined to Terra Australis,
" has the most extensive range in that country, and has been found in many other parts
" of the world,"-as
New Zealand, Norfolk Island, the Society and Sandwich Islands,
the Moluccas, China, Japan, and even Madeira, but not in America. To these it may
be added, that I bave found species of the same genus nearly as far north as Madeira,
both in the Kheree Pass,where the shmbs and trees belong chiefly to tropical genera,
as well as at Mussooree, at 6,700 feet above the sea, where the same kind of vegetation
is of an European nature. A species of Senacia is also mentioned, as occumng in
Nepal; but there is reason for supposing that Pittospommjon'bundum is the same plant.
I t is probable that the latter genus occurs all along the foot of the Himalaya, whence it
extends into the Peninsula, where two or three species have been found by Dr.Wight.
-durn
(Wight and Amott); foliis lanceolatis undulatis reticulato-vends
supra nitidis, junioribus pubescentibus, floribus terminalibus corymboeis, capsulis late cordatis s u b
compressis breviter pediceHatis 1-4qmmis.-Frutea 10-pedalis, f o l k numenma versus apices ramulorum conferta. C+LU S-sepdue, sepals imbricata oblonga versus basin marginibus ciliatis lmve coherentia. Cordla 6-petals, petala lineari-oblongs libera patentia demum recurvata. Stamina 6 hypogyw
petalis alteraantia, sepalls opposita. Gennen bacciforme subbi v. uiloculare, loculis p o l ~ ~ p e d s .
Styli 2 v. 3 breves recti. Stipmta simplicia. Cap& complanata late cordata extus rug- R3
1-4, (tria s a ~ p eabortiva) capsulae basin adnata, p u l p resiwsa rubm
valvis I-loculari~. S-no
arilliformi obducta, albumen wrneum semini oonforme. Embryo miaimus.-Hab.
Weree Prrss,
elevation ROOO feet ; flowering in March.
P. erimarpurn; foliis petiolatis ovatis uhinque attenuatis tomentoeis, floribus tednalibus
bosis, a p s u b plyspermis ovoideis vil1osis.-Sepala 6 squamiformia imbricata Petala 6 Pine&oblonga imbricata medio cohserentia apice reeurvata Stmirro 6 hypogyna Gmnm villosiseimum.
Stykre unus. Sdigma simplex. Cap& villosa, ovoid-, baai styli peraistente terminata, bivalvie
I-locularis plysperma. Semina compressa p u l p r-osa
rubra obducte placentariis ptuietalibus
adnab-Hab. From above Sansadhara to Mus~ooree,or from 8000 to 6700 feet of elevation in 3O$O
of northern latitude.

The Elatinece, distinguished by their capitate stigma and want of albumen, from
Caryqphyllacece, in which they are included, with a doubt, by the celebrated M. de
Candolle, form but a small family, found in marshes and their neighbourhood, in
Europe and Asia, as well as Africa and America, have a few species in India, in similar
situations. Of these, Bergia verticillata, referred, as all the other species, by Dr.
Wight and Mr. Amott, to Elatine, is found in Egypt as well as in India.
20.

CARYOPHY LLACEB.

The plants of this family being inhabitants of the temperate and frigid zones, chiefly
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of the dm hemisphere, we have them, like the Ranu)?culacee and Ctucifee,.a,
abundant in the Himalayas, and comparatively absent from the plains of India. A few
apeeies occur on the Neelghenies. where elevation, as in other tropical parh of the world,
cornpengates for lowneas of latitude, and allows the existence of plants of the temperate
zone. In the plains of India, it is only during the cold weather months that any of
the genera analogous to those of Europe, are found ; as Stelfaria media,
i d c a , closely allied to, if not the same, as Sp. pentandra, Saponaria vaccaria, and Sib
emidea; the two latter being European species, and occurring in corn-fields, it is
probable that they have spread southwards with the wheat and barley which are so
extensively cultivated in the north of India. Mollugo, the most tropical genus of the
family, has several species in the lower provinces and peninsula of India ; and Drymaria
extensa, hardly to be distinguished from D. cordata, found in Surinam, Jamaica, and
New Spain, belonging to a genus, of which the rest of the species are American, is found
in the south of India, and all along the foot of the Himalaya.
The species which occur on the slopes and summits of these mountains, belong to the
genera Gypsophila, Dianthus, Cucubalus, Silem, Lychnis, S'gula, Stellaria, Cerastium,
Arenaria, and the new genera Leucostemma, Ahinella, Odontostemm, and Brachystemma.
The Silenecz are twenty-two in number, and of them, Dianthus barbatua, Cucubalus
b a c $ m , and Qchnis cormaria, of which specimens were brought me from Cashmere, and the seeds produced plants in the Saharunpore Botanic Garden, cannot
be distinguished from European specimens; while Dianthm caucasesw, S i k inzata,
kcosa, and viscaginoides, with Arenaria seqyll~olia,plants of Caucasus, Siberia, and
Dahuria, are all found in the Himalayas. I am indebted to Mr. Bentham for the
following account of the Himalayan species of this tribe. The Caryophylke, of the
tribe Alsinee, are about forty in number, many having the closest resemblance to
European species ; while there is great similarity between the species found in Kunam r , apd t h m of Siberia and North America. These have been sent to M.Fenzl, of
Vienna, who has been kind enough to undertake to incorporate them in the monograph,
which he is about to publlh, of that tribe.
~
h many
~ of this
~ family
~ arehwell known as handsome garden flowers, few are
employed in medicine, as they are remarkable only for their insipidity. The flowers of
Dianthus caryophyllus are employed for making a simp and a conserve, on account of
their colour and fragrance. It is remarkable, that the name k u m ~ l r o o(~ ~ ~ q m ~ )
h applied in India to Dianthur dinmdr, cultivated in gardens. Saparia omaria is
dsoused in native medicine, and from its saponaceow and slightly bitter properties,
may be useful in some cases.
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ENUMERATION
Of the CARYOPHYLLEX
of the Tribe SILENES,
contained in the Indian Collections of
D~.WALLICH
and Mr. ROYLE,by GEORGE
BENTHAM,
Eq.
8sctio odi(ul.-ouh. LC. S69.
I. G ~ r s o r a ~ ~ ~ . - L i n8er.
n . in DC. Prod. 1.361.
9. S. KWWWWW& (Roy10 IY188)gl8bravel vix pubeccem
1
S q . in 1.c. 358.
Bectio .%&ism.
v,
f& ri--lanceolatis
inferioribualatiorib~
1. Q. am&io&s.-Don
Prod. F1.Nep.
petiolh,
q
i
o
a
elongab
p-cifloh,
pedunculia
cdyce duplo
A c M a rnpertrie. Benth. in Wall. Cat. Herb. Ind.
triplove longioribur, floribnr nutantibus, calycibus subinn. 644.
flm-clam.tir IOstriatia, petdin biidis, genitalibus aaertia.
HAD. Lofty mountains in the H-ya-

1

HAB. Kunawur.-Roy&.

Roy&. WoUich.

A&in 5. mdfi-,
.brcs, &. didneb v r *
A ffypaophila differt habitn et edycibur neo
h i b m p w L nubntibm larga pe~llnoAn pOtiw d
~nargine membrawceis et in d i n e Cuyopbyllrarc~
Stadpmpium~
refer0nd.P
vwbsimiliter ut genw proprim habenda.
10. S. Fdconmiana (Royle MBS.) b.ei pubescem ruperne
11. DIANTHUS.-Linn.Ser. in DC. Prod. 1.365.
glabm, mule rimplici, foliie linearibns vel inferionbus
Sectio Amwrhtmm. 8er. in DC. 1.c.
lineari-lanceolatis, spica elongata pancih- p e d m d a8. D. h&n%s.-Linn. 8er. 1.e. 358.
lyce longionius, f l o r i b erectiusenlia,cdyeibu qbGm
HAD.Cashmere.-Royb.
e l a d 10-striaffi, petah integrh. (Tmb. %. f.A.1
Sectio CwyophyIIwm. Ser. 1.c. 357.
HAB.Tuen and Manma-Royle.
3. D. fhcamu.-Linn. Ser. 1.c. 363.
A S. nwlh$ora nifsort M u grseilioP.e prt.lis integris
HAD.Cashmere and Jhi1um.-Royk.
gwit.libua bravioribur.
4. D. mp&u (Royle MSS.) glaucescens, mulibw sub11. S. ciroosa, Pen.-0th. 1.c. 370.
unifloris vel paniculatir paucillorb, foliis glancia rigidis
H a a Jhilum and X u n s w u r . - w .
magine scabriuaaulis, squarnb cdycinis aenis ovato-lanceoBeetio CaniomMpira.-Ottb. 1.c. 371.
Intis adpressis, petaloram unguiculis calyce subbrerioribus,
18. S. mi&.-Linn.
Oath. 1.c. 371.
lamina p m a cuneata fimbriak
HAP. K e m n and Deyra Doon. W&h.-In

HAD.Kunawur.-Royk.

Ab &ni D. C1Rccooeo ditfert calycibns hrevioribue,
unguiculis petdorum non exnextis, et limbo triplo quad'ruplove minore.
111. SAPONAUIA.Linn. Ser. in DC. Prod 1.365.
Bectio Vaccaria. 8er. in 1.0
6. S. uacca7io.-Linn.
Ser. in 1.c.-S. & o l d .
Roxb.
Ser. in 1.c.

HAB.Corn-fields in India.-Roy&.

Wallich.

IV. Cucuer~us.-Gaertn. Ser. in DC. Prod. 1. 367.
6. C. i h $ i i . - L i o n .
8er. in 1.c.

HAB.JumLw.-Royb.
V. Slx,rn~.--O&tb.
DC.Prod. 1.367.
The Sections established by Otth in the Prodromus are Aar from being n a t u d , and several
species are repeated under different names in different sections ; but the Indian species are so few,
that it may be more convenient to refer them to
those sections than to establish new groups upon
this occnaion.
Bectio Bdtenanth.-Otth. I.c.
7. S. m w a , Sm-OtCb. in DC. Prod. 1. 368.

HAB.Lofty mountains in ~ e m a band Nepal.
Wallid.-Choor and Mussooree. Royle.
8. S.aiscaginoirles, Horn.--0ttb. 1.c. 368.

HAB.Peer Punja1.-Royle.

corn-fields iIndia Royle.
This is, I believe, an Asiatic species, or hund
only iu south-eastern Europe. It is common in
botanical gardens, but those authors who have
mentioned it as p w i n g "in Germ&,
Gallie
arenaah," have probably mistaken for it the larger
specimens of S. cmrica.
Beetio s&ah)gnrorpha.-Ottb. I.c.31.
i (Wall. Car Herb. Ind. n. 626)
13. S. M
puberens, d i b w numerotis ba8i p n a f d b folioah, d s
s t r i e l auhaudia, foliin imceolPto-lineuibw obbinsculis,
floribns in summis curlibus rolitarib vel pancia alternim
peduncul.tir, calycibuu cylindrsceo-clavatis 10-striptis,
snthophm longo globro,pet&a c w e h billdim l o ~ g unguie
culati.9.

HAD.LudBok.-Moorcroft.
This species is allied to S. dtaiccs, Pm. from
which it differs by its eborter and bmeder kaves,
and by the calyxes nearly aa long es in 8.h g i i a .
Sectio S i p w h a . - O t t b . I c. 377.
14. S. WPbbicmcl (Wall. Cat. Harb. Ind. n. 637) foliir
latoovatis scuminatis, euperioribus cordato-smplmic.olibru
nervoau, floribos elongate-paniculatis natantibw, c d y c h
ventricoso-aubclavatis, patalis semibilldie longe unguiculatis
coronatis.

HAD.Mountains of 8irmore.- W&A.
Closely
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Closely allied to S.dridrjba (Linn.) from which
it is distinguished by the shorter and leas abundant
pubescence, and the more cordate and broader
leaves, which are marked especially on the upper
side, with nine, eleven, or more, somewhat prominent nerves.
VI. LYOENI~.--8er. in DC. Prod. 1. 385.

This genus as at present characteriaed, is distinguished from S i h e by a purely artificial character, the number of styles, and consequently of cells
of the capsule. The following species cannot be
separated from L. apetala, although several of
them have usually but four styles, and the L. indiccr has often but three. I t is roba able that the
form of the calyx, the pubeecence and length of
the anthophorum, and perhaps the form of the
unguiculse of the petals might be taken in conjunction with the usual number of styles, to es&
blish mbre natural groups among the very nume
roue species now known of the two genera, which
stand much in need of the labours of a monographist capable of clearing up their very confused
synonymy.
Sectio Phym2ychnis.-Calyx fructifer idato-vesiculosw
ovoidew vel sphericus nec bani sttenuatw striia 10 sepias
p u r p u ~ c e n t i b wnotatus, apice breviter 5-dentatus, dentibw
obtusir margine mbmembranaeeis. Anthophorum breve.
L d n a petalifera villona. Petalorum unguiculae dilatatm,
lamina emarginata bifida vel fimbriata saepiur latiores.
Coronae q u a m e in quoque petalo durn. Styli 4-5 ruiua 3.
15. L. macrorhizn (Royle MBS.) c d i b u s numeroeis
caspitosis humilibus subnnifloris,foliislanceolato-linearibus,
floribua solitariis erectis, calycibus vesiculwo-inflatis atriatb
pubescenti-hirtis, petalis calyce subbrevioribw, lamina
brevi vix crenulata.

HAB.Kunawur.-Roy&.
Radii crassus elongatus. Caulia baai perennis cespitosoramwissimua. Rami floriferi adscendeutee 3-4-pollicares
tenues pubescentes. Folia inferiora baai in petiolum longe
angusbta, superiora sessiliq omnia leviter pubescentia
Calyx minor et minw inflatua q u a in L. aptah, et superficies plan* tote prsesertim calycis puboscenr nec glabra
Corona brevisrima, q u a m i s subintegris.
16. L. d o l i a (Royle MSS.) cwlibw c&spitoeir humilibus subonitloris, foliir obovato-cuneatis cramis obtusis
pubescentibus,fl~resaliitario erecto, cplyce veaicdoso-idato
vi.stri.topubeseenti-hid, petalis calyce brevioribw, unguieulis ovatis, lamina brevi truncata e m u g i n a h

HAP.Kunawur.-Royle.
Habihrr et rtrtara L. ~ h i z c c . Differt foliorum
forma et pubescentia densiore.
17. L.inJuta (Wall. Cat. Herb. Ind. n. 618) cmle rubunifloro erecto, folib ovato-oblongis pubescentibos, flore
nutante,calyae maximo inflato-vericuloso striatopubeacentihirto,pe(.lir calyce ~mblongioribus~lomina
bifidr, lobis inte
gerrimis ovatis.

HAD.JCemaon.- WcrUCh.

Perennb. Caulis pedslis,pubeseena,simplex vel rariur apice
dichotomo-paniculatua 3-7-florus. Folia inferiora petiolatq
superiom aessilia latiora. C a l ~ xL. ape&akm longior, atriis
fusco-purpureis, et inter strim aubreticulatus. Lamina
petalifem pilia purpurascentibw dense rillosa Corone
aquamm crenatae.
18. L.pwnih (Royle MBS.) caule ereeto subsimplici
pubescenta subunifloro, foliis lanceolato-linearibus pubescentibus, flore suberecto, calyce oblongo veaiculwo-ihto
shiatopubeseenti-hirto, petalia calyce brevioribus, unguiculis
lineari-dilatatis, lamina brevissima emarginata.

HAB.Musmoree.--Royle.
Annua? Bpecimina Royleana v u semipedalia simplicia
uniflora Calyx fructifer magnitudine fere L. in@& aed
minus inflatus, viridir nec purpureo-atriatun. Differt etirun
ab L. inUata foliorum et petalorum forma.
19. L. muZticmJw (Wall. Cat. Herb. Ind. n. 622) caulibus
nnmerosb cmspitoeis elongatis paucifloris, foliis lanceolatolinearibus linearibusve, inferioribus glabris, floribus nutantibm subpaniculatb, calycibus veaiculoso-inflatis striatis
pubeacentibw, petalb calyce subbrevioribw, lamina brevinsima dentata.

HAB.Nepal.- WaZ&ch.
Perennb. Caul- 1-Spedales fere glabri vel aoperne uti
folia superiora pukcentes. Folia inferiora petiolatq soperiora sessilia. Florea 3-7 dichotomo-pnniculati. Calyce~~
minores quam in speciebun pmcedentibus. Petalorum
Iaminm corona breviorea.
20. L. nutam ( W d . Cat. Herb. Ind. n. 620) caulibus
adscendentibus laxe dichotomo-paniculatis, foliis lato-ads,
inferioribus utrinque angulatis, mperioribus basi cordatoamplexicaulibus, floribw nutantibus, calycibua veeiculosoinflatis striatie pubeseenti-hirtis,petsliscalyoem superantibus,
lamina brevi dentata, dentibu integris. L. ciliafa. Wall.
Cat. Herb. Ind. n. 621.

HAB.Gosaintban. WaUiclr.-Kunawur.

Royk.

Perennis. C d e r 1-2-pedales bmi procumbenten uti tots
planta breviter pubescenti-hirti. Panicula lara divaricata.
Calyx minor quam in L.injluta, dentibw margine r e p s
flmbriato-ciliatis, et ideo nomen L. ciliaics huic speciei in
herbario Indico impmui, sed ob characterem quam maxime
fallacem, nomen Royleanum retinem malui. Petalorum
laminae squamas coronm duplo wperanta, breviter 3-5-dentate dentibw linearibua. Styli 4-6.
21. L. Cadi-(Royle MSB.) caulibus erectis dichotomo-paniculatie, foliis ovatis, inferioribus baai angustioribw
leviter pubescentibus, floribw erectiurcali. (?), calycibus
vericuloso-inflatis atriatin pubwenti-hirtis, petalis calycem
superantibus,laminabi8da,lrniniisobovatnto-cuneatia2-3-fidir.

HAB.Cashmere.-Royle.
A L . w a t a vix differt nisi petaloram forma et calycibus foman majoribus fere L. injkd0. Specimina suppetentia imperfects mnt.
22. L.jmbriaa (Wall. Cat. Herb. Ind. n. 619) caulibns
erectis dichotomo-paniculatis,foliisovato-lanceolatis pubescentibus, inferioribw petiolatis, floribus enctiusculis, calycibus vesiculwo-inflatis striatin pubescanti-hirtis, petalii ca.
lyce longioribw,laminis laeero-fimbriotia,laciniislinearibua
bifidis. L. eriosfemon.Wall.Cat.Herb.lnd. n. 620.(T.20.f B.)

HAB. Kemaon.
Jumbo. Royle.

WcrUich.-Mussooree

and
Perennis

Linca.]
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Perennis. C d m 1-2-pedal- uti btn p h t a breviter
pubercentes. Folia sogustion et panicda strictior quam
in L. nutante. C a l y L. mtrWu paallo major, strib
purpureo-rufeecentibns pubereenti-hi, inter strim mubreticulatur. Petalorurn unguiculi caneato-dilatati. Corone
squamse lamina breviorea crenato. Styli 4-6. A L. indim
differt dycibna fere duplo majoribm, petalis magis incieir.
B. L.indicn caule erecto ramom, foliis ovatir re1 ontolmceol& pubescentibus,panicnla rtrictr multi8ora,flonbna
subnutantibq calycibna froetiferis erectia oblongb inflatb
striatin pubeecentibus, petalis edyce longioribus, lamina
bSda, lobis integerrimis bidentathe. Silnsindiw. Roxb.
Hort. Beng. 34.
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Herba I-2-pedalii. Habitus L $ n h a b red panicula
sogustior strictior et petalorurn forma divema. Cdyoee
minus inflati. Styli 4 vel mpe 3.
Ad ham d o n e m referendm rant L. ape*
Linn. rylouhir DC. dioico Linn. et vemimiliter L. MqeUanica.
Lam. uunkgah Dmf. et diclinir Lag. An cum Silenibar
Behenanthis plurimir genus proprim P
Sectio &mtemtna. DC. Prod. 1. 386. excl. speciebm
olycibm inilatis.
24. 2.commmb. Lam. DC. 1.c. 397.

H a . Cashmere.-Roy&.

HAB. Nepal.- Wdich.

TRIBEA L S I N E B .
In addition to his account of the Indian
Q
,enel iS
Mr. Bentham has been good enough to favour
me with the following characters of the genus Lauxrsbemma, and the two species named by him in
Dr.Wallich's Catalogue of the EastIndian Herbarium. These, as well as the following, will be
included in M. Fenzl's monagraph of the tribe A&ne~,and therefore short specific characters have
only been given.

LEUCOSTEMMA.
Sepala 4. Petala 4, bifida. Stamina 8. Styli 2. Capsula 1-locularis, apice dentibus 4 dehiscens,
polysperma.
This genus differs from StcUoria in the number of psrts, and cannot be joined to it without
breaking through the principles upon which the genera of C a y o p h y k z have hitherto been established.
I t is, however, probable that, in a general revision of the order, much better characters may be found,
and in that case Lewwtemma may find its place as a section of StelCcrria.
1. L. latifdium (Benth. in Wall. Cat. Herb. Ind. n. 645), foliia inferionbus cordatu-ovatis, superioribus oblongo-lanceoletie. (Tab. 21. fig: 1.)-Habitus St&&.
Caules teneri bad decumbent=
Rami apice dichotomi, junioribus pubescentibua Fdia: inferiora 3-4 lin. longa, basi
ramosi&.
cordata, superiors semipollicaria, basi angustata, omnia acuminata. P e d r m d i tenues elongati uniflori.
CmUa magnitudine fere Stelbticc nemorum, alba petalis calyce duplo longioribus. Sepaiiz Ianceolata,
acutisaima, viridia, glabra vel tenuieaime pubescentia, margine membranacea. CapBula ovoid=.
S d n u numerose, g1ochidiata.-Hab.
Bhogtibba between Ganges and Jumna rivers. Roy1e.-Bemaon.
Wallich.
8. L. Webbianum (Benth. in Wall. L c. n. W),
foliis omnibus oblonplinearibus basi angustatis.
L.AolguetifiUum (Royle). Tab. 21. fig. 2.
A L. &if& constanter distinctum foliis angustioribus longioribusque, caeterum eo Rimillimum at.-We&.-Kemaon. WaZlkh.
Hab. Near the village of Mutmgh, on the side of Budraj. Roy&.-Sirmore.
A r m r i a f e e t d e s ; caespitosa, foliis gramineio subulabfiliformibus c w a t i s sub lente ciliatoscabris, radicalibus fasciculatis, caulibus simplicibus adscendentibus calycibusque glandul~pilosis
uniflorig sepalis b-nerviis acutissimis m a r h e scariosis petala ovata f brevioribua-A. nardifdk Ledeb.
affini8.-Hab.
Kunawur. Tab. 81. fig. 8.

21. L I N E B .

This order, named from, and chiefly composed of the genus Linum, of whicb one
species has been known for its important uses from time immemorial, is found chiefly
in Europe and the north of Africa, but also in most other parts of the world, though
not very numerous in species any where. I n India, one species, L. &fyst(rmse, has
been found in the Peninsula, and by myself on the Mussooree and Kedarkanta mounM
tains.
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tains. At the foot of the hills, and at moderate elevations within them; are found the
different species, L. Cicanoba, trigynum, repens, and tetragynum, which are all distin@ed by the showiness of their flowem, are closely allied among thernsellves, and<differ
from the rest of the genus. Mr. Bentham suggests that L. repens is only a variety of
4.Cicanoba. This I have found varying so much, that even L.#rigywm, of which the
older leaves, as Dr.Roxburgh mentions, a= serrate, may be a variety: of it, as well as
L.tetragynum.
In the plains of India; Zinum usitatissimum is fbund every where in a cultivated state
in the cold weather months. This plant, so well known for the tenacity of the flax
yielded by its fibrous bark, from which, in the present, as in the most ancient times,
linen cloth w a ~manufactured, a d which is subasquently converted into paper, is
valuable also for the mucilage yielded to water, and the oil to pressure, the first by
the covering, and the other by the almond of its seed ; while the residue fhm an oilcake fit for the food of m4tle. Fiax, exteneivelp crrlti-d
ie Europe, )s imported ihto
England, chiefly from Russia; and linseed from both America and Holtand. In Egypt,
as in ancient times, it is much cultivated in the present day ; it must long have been
introduced into India, probably from the northward ; but its names do not give us any
assistance in tracing it to its source ; as the Sanscnt atasee, Hindee atees, Bagalee
mwhina, have no resemblance to tlre Hebrew pishfah, Arabic &hoot, Greek ~ r v o u , or
Persian kutan. The latter, rema~kabIefor its resemblance to qootn or kutun, the Arabic
name of cotton, but this is written with the Arabic, and the former with the Persian
kaf. In India, the flax is mltivated only an.account sf iB seed, of which the mucilage
is valued as a demulcent in ntedicine, and the sil in the arts ; but the plant, which in
other c o u n ~ e sis most valued, is there thrown away; and others, such as ~ b i s c u s
cannabinus and Crotalaria cannabim, are cultivated almost in the same field, for the vety
products whioh this would yield. It seems worthy of experimeat, therefore, to ascertain
whether a valuable product might not be added to the Indian agriculturist's proflts,
without much additional expense. F l a ~having been. ~~anufacturad
into linen cloth,
both by the Egyptians and the Hebrews, as we l e m from the sacred wI.;tin$s, as well
as fnnn Herodotus, and k n m from the mummies being exdnsively, as far as hitherto
ascertained, wrapped up in linen clothing, it is curious that the practice of converting
flax into linen should not have passed into India. This, I conceive, can easily be
accounted for by the latter posaeasing the cotton plant, of which the weavable portion
is more obvious, elegant, and well suited to the climate.

I have the pleasure of annexing, from Mr. Bentham, an improved character of
L. Mysurense, which, as above mentioned, is found in several parts of India.
Linum M y u u m ~ e(Heyne. Benth. in Bot. Reg. 16. ad calc. n. 135!6), glabrum, erecturn, foliis
alternib basi attenuatir, inferioribus ovads obtusiq auperioribus oblongis acutis, floribus paniculab
mrymbosis, sepalis matis acutiueculie margine subciliatis, petalis calycem breviter superantibus, styli8
basi connatis.-Affine L. gallico, differt sefle acutiusculis nec acuminatis, petalis brevioribus.

.
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The relation of this order, with those which follow, ae Bombacecz, Byttneriaced, and
i?Yliacea?,is so considerable, as to have induced Mr. Brown to recommend their being
included in one natural class, of which tbe orders appeared as nearly related as the different sections of Rosacea? are to each other. On this occasion Mr. Brown made the
valuable remark, which, though followed up by several celebrated botanists, is to be
regretted has not yet become universally adopted as a law. " In both these, as well as
in several other cases that might be mentioned, there s e e m to be a necessity for the
establishment of natural classes, to which proper names, derived from the orders best
known, and differing, perhaps, m termination, might be given." The Malvacea
mcurring within the tropics, both in the New and the Old World, both as trees and
herbs, and only in the latter state in the temperate zone, are found in considerable
quantities in every part of the plains of India, but a few species only on the slope of the
Himcilaya. These belong to the same genera as the European Malvacea. Althaa rosea
and a species of Lavatera have been brought me fiom Cashmere: the former most
likely cultivated, as it is every where, in the gardens of India. Malva sylvestris and
rotwd$dia occur in the =me localities. The latter is also found, both on the northern
and southern face of the Himalaya, as well as in the plains of India; but in the latter
situation, only during the months which constitute the winter, both of Europe and of the
Himalayas ; but in the mountains, it is found only during the summer months, which
in the plains are so hot, as to scorch every thing requiring a moderate temperature.
Both plants and seeds of Hibiscus Trionum have.been brought me fmm Cashmere, and
grown in the botanic garden a t Gaharunpore, and the wild specimens now deposited
in the Museum of the Linnean Society scarcely differ from the plant found in European
gadens. The genera of which species are found in the plains and peninsula of India,
are Siakr, Pauonia, Theqwia, Lebretonia, Hibiscus, Abelmoschus, and Urena, which are
also common to America; together with Gossypium, found commonly in a cultivated
state, and L a p a a , which is common to India and Africa. Many of the same
species of some of these genera extend from the peninsula to the most northern parts,
as Hibiscw rigidus, S u r a t t k and crotonifolia, to the neighbourhood of Delhi ; the last
constituting the new genus Decaschistia of Dr.Wight and Mr. Amott. Sida humilis,
cordifolia, pqpultfblia, and graveolen~,are found every where in the plains ; while
Urena repanda, Hibisw Lampas, Abelmoschus moschatus, and cancellatus, extend along
the foot of the.Himalaya, with the jungle and forest, as far north as the banks of
the Jumna in 31" of latitude. In such situations only, and in the vallies near the
plains, have I seen any of the above-mentioned Indian ilfalvacee ;they are therefore
most probably found in the same situations in Nepal and Kemaon. Many of the
species, however, from the south, succeed remarkably well as far north as Saharunpore;
as Hibiscus nracrophyllus, populneoides, and others, with the usual garden species; among
these some American species, aa Hibiscus Sdbdarifa, may be mentioned as quite at
home in every part of India.
BI 2
The
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The Malvacee, and the other orders which have been mentioned as being allied to it,
are not more remarkable for general accordance in structure, than for the possession of
similar properties, as will be seen in the remarks on each of the orders. The greater
number of species abounding in mucilage, which is of an innocuous nature, may
all, almost indifferently be used as demulcents in medicine, as mallows and marshmallows have been from the earliest times in Europe, and as Sida indica, asiatica,
and populrolia, are in India. The mucilage of some being abundant and wholesome,
they are much used as food, as the fruit of Hibiscus esculenttcs, or the ochro (Gombo Fke)
is in America; and as H. longifolius, or ram turai, replete with mild mucilage, is in
India ; and as other species, though less nourishing, have been in other parts of the
world. The Malvacee are still more remarkable, for many of them having the bark
abounding in flax-like fibres, which, from their tenacity, are manufactured into cordage.
I n the West Indies, whips are manufactured from Hibiscus arboreus. Malva crispa
was found by Cavanilles fit for making cordage. Sida abutilon is said to be cultivated
in China, as we know Hibisclcs cannabinus, or sun, is in India as a substitute for hemp.
Several other species have been recommended for this purpose, as well as for conversion
into paper. Sida rhomboidea and rhomlifolia, Urena lobata and sinuata, Hibiscus tortuosus,
furcatus, and collinus, are all described by Dr. Roxburgh as abounding in strong and
serviceable flaxen fibres. Sida periplocifolia and Hibiscus strictus, from the plants
shooting into long single twigs, particularly if closely sown, are especially recommended
for cultivation. The fibres of the last are described as being long, fine, and strong, of
a beautifully glossy white, and therefore well worthy of experime'nt, whether it might
not be profitably substituted for some of the plants which now engage the Indian
agriculturist's attention. Abelmoschzu moschatus, long known for its mubk-scented seeds
(hub-ool-mooshk) which, in Arabia, are said to be added to coffee, and in India are used
as a cordial medicine, abounds in mucilage, which, in the Saharunpore district, is
employed in clarifying sugar. A few species of this order are remarked to be possessed
of anomalous properties, as Hibiscus Sabdartffa, cultivated for the pleasantness of the
acid of its red calyxes, while the flowers of a few have astringent properties, as Ilfalva
nlcea, and Hibiscus rosa sinensi,~,which in India, as ia China, is employed for blackening
the eyebrows, as well as the leather of shoes.
But COTTONis by far the most important product of the plants of this family ; it
was known in very ancient times ; its consumption has increased in proportion to the
progress of the arts and of civilization. I t appears to have been originally known
only as a product of India, the county which at the present day is supposed by many
incapable of producing any but the inferior kinds. As this is an opinion which appears to me to have been hastily formed from the results of experiments in a few situations, instead of after an investigation into the nature and variety of the soils and
climates of the different provinces of this extensive country, it will not be perhaps
irrelevant to enter into a few details on the subject.
That cotton was originally introduced from India into Egypt, seems probable from
Herodotus
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Herodotus not mentioning it among the products of the latter country, which he would
hardly have hiled doing had it been common or cultivated, as its novel and singular
appearance must have struck a traveller from Europe ; particularly as in his account of
the Indians, he mentions that they posseas a kind of plant, which, instead of h i t ,
produces wool of a finer and better quality than that of sheep : of this the natives make
their clothes. In another place, he mentions that the Egyptians, as well as the priesthood, are w, regardful of neatness, that they wear only linen clothing, and that always
.newly washed. Book 2. c. 37 ; and again at c. 71. '' Their habit is made of linen ;
over this they throw a kind of shawl made of white wool, but in these vests of wool
they are forbidden by their religion either to be buried, or to enter any sacred edifice."
By some authors, it has been suggested that we ought in wme places to read cotto~r
instead of linen ;but this seems to be taking for granted, that the former was as common
in Egypt in ancient times, as it is at present; and it appears to me, that in other
places we ought to read linen instead of cdton, as in the account of the Egyptian
mode of embalming, the body is said to be wrapped up in bandages of cotton. That
this was not the case, is proved by all the mummies which have been opened and the
cloth carefully examined under the microscope, having been found to be swathed only
in linen cloth ; which it is not likely would have been the case, if cotton had been
as common an article of clothing in those, as it is in the present day, particularly
as some of that used for this purpose appears to have been previously worn, as it is
repaired in some places. It is not improbable, however, that cotton fabrics were imported
into Egypt from India even at the earliest historical periods, with cinnamon, cassia, and
frankincense. Pliny, writing about 500 years subsequent to the time of Herodotus, mentions, lib. 19, c. 1, that the upper part of Egypt, verging towards Arabia, produces a
and from the latter the cloth made
small shrub, which some call godqpion, others qh,
.from it, xylina, bearing a fruit like a nut, from the interior of which a kind of wool is
produced, from which cloths are manufactured inferior to none for whiteness and softness, and therefore much prized by the Egyptian priesthood. Dr. Harris, in his Natural
History of the Bible, quotes several authors to show that cotton was known to the
Hebrews, adding that the name bvtz, by which it is distinguished, is not found among
the Jews till the time of their royalty, when by commerce they obtained articles of dress
from other nations. The author of the Ruins of Paltnyra has shown that the EastIndian trade by that city into Syria was as ancient as the days of Solomon; and Heeren
concludes, that cotton fabrics formed an article of the ancient commerce with India,
as Ctesias mentions that the Indians possess an insect,* which affords a red colour
more
-

Heeren supposer that this is the lac irucct, but as he truxa it to the high land of Tibet, it M knprobable
that &e sune insect erirta in the sultry plains of India, and the wld and d d table-land of Tutuy ; but
from the recent travels of Lieut. Bumes and Dr. Gerard, we 1(Jorm. AJ. Soc. of Bmgal. uol. ii. p. 652)
that a @a of cochineal is found on the root of a plant which flourishes in a mush (near Herat), but the
noti"- being unable to dry it, import it from Bokhara and Yarkund, paying about 32 sicca rupeer per Indian
Coccuspoloniew, the scarlet grain of Poland, is also found on the roots of a plant, the Scleranthur pcrmnir.

more ballhint thzm chumbar, which &heyemploy m dyeing their stuffi. Theaphrastus,
lib. 4, ,c. B., and Pliny, lib. 12, *c. LO, who hHows .him, mention that the islands
Tylm and Aradus, the modern Bahrein, in the Peraian Gulf, p d u c e abundance of
cotton, whioh was manuhctured into .clothmg. H e e m , Cmmffce of the Ancients,
wi. ii, p. 278, A.. ed., concludes Joy say*,
" 11 est fort probable que les plantations de
Tyloe furent le resultat du cammerce avec fin&, veritable patrie du coton."
Dr. Harris,m assigning but2 as :the Hebrew name of cotton, mentions that this bears
some resemblance to bessa, its Arabic rrame, ancording to .Prosper Alpinus Exot.
t. 38, whence the
of the Greeks, and the byram of the Latins. The European
names have evidently been W e d from &"qutn, kutn, or kootn, which is the most
common Arabic name, though others are assigned it in that copious language. The
other Asiatic names do not appear to have any connection with this or with one
another; as Persian, poombeh. Hindee, the plant kupas, the cotton rooe. Benplee,
kapa~e,tula, banga. Sanscrit, katpmaee. From the last the Hindee and Benplee
have no doubt had their origin ; and the resemblance between these and the term
G-m,
which has been considered of Egyptian origin, in being written with so
many of the same consonants, is remarkable.
,It has sometimes been considered a subject of doubt, whether the cotton was
indigenous to America, as well as to Asia ; but without sufficient reason, w it is
mentioned by very early voyagers, formed the only clothing of the natives of Mexico ;
and as stated by Humboldt, is one of the plants of which the cultivation among the
Aatec tribes ww as ancient as that of the pili (Agave), the maize and the q u i m
(Cheffopsr;Tium). If more evidence be required it may be mentioned, that Mr. Brown has
in his possession cotton not separated from the seeds, as well as cloth manuhctured h m
it, brought by Mr. Cumming from the Peruvian.tombs ; and it may be added, that the
speuiea now recognized as American, differ in character from all the known Indian species.
In a cultivated state, cotton is now distributed over a very wide expanse of the globe
on both eides of the Equator : a n the north extending as k r as the southern ehores of
Europe, and on the south to the (Cape of Good Hope; in the islands of the Pacific
Ocean, it is found both in the Friendly and .the Society Islands. Nearly under
the Line it is cultivated in the islands of Celebes, Java, Timor, and the Seychelles, as
well as in Kutuag, where the best is .$aid to be grown, extending northwards up the
Malayan Peninsula, along the a x s t of Tenasserim into the B~rhmese~territory,
and h m
this westward into Siam and China, whence there ie a peculiar species. Cotton is
common in every patt of India; a wild species was found in Ceylon, and another in
8ilhet by Dr. Roxburgh. From India the cotton seems to have travelled by the way of
the Persian Gulf into Arabia, as well as into Persia, and from thence to Syria and itrsiti
Minoc Prom Arabia and from the ancient commerce by the Red Sea with India it was
probably introduced into Egypt,~henceit seems to have spread idto the interior of Africa,
and to both i t western and northern coasts. The islands and shores of the Mediterranean long supplied Europe with all the cotton it required; during the reign of Napoleon,
he
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h d it to.be introduced hrbo Corks, M y , and the southem parta of &lace ;
and.W. Khkpatriek cnftivab-sd it mSpain, near 1Malaga. En 5cabton is e x h d y cultivated in the S ~ , P o r t uU~ h, , and En&b mttlemeatsp one species
is pecuiiar to Peru ;othm are cdbbdect- in theWest-India islande 3 also m #cacioq and.
im tbe s o u t h sQtes,as Georgia d Cltrolina of the U W Statcs of Natb America.
Enowing the cutustriee through which catton ip ahresdy spread, the nert.+oe9ti.ep
subject of inquiry is to awertain ther kind of c b + a e it r e q u b , aa areH a that ef dre
cauntrits where ths best kinds am grown, d,
if @le,
ks cteterrahe mh&r this
s u p b r i t y dqends oa the excellence of the seed, d k goodness ed &e olimate, or care
in the crafturn ; d b e ~ the
e general results which hava been d e h c d by @heitlustrious
Humbo1d.t d e r the ~ l c e te d a l asaidxmce.
remarks Ohat Goagpisrsn b b a b e * hh-,
and rdigimm; k~6
h i r f m o d a c~irra&, from O" to 3 P of l a h d e ,
u
d-at
is from 8aQto 6€i0,h
t that G . irerbamm is,ageceesPully
where the m
cnltwabd in the temperatre zone, where, with t mean aummer heat e@ 73, or W ,tha4 of
winter L not less than 46' ar 48P. CohLon is, hmceaer, cerphivatxd as high as 37. of
N. latitude in America; beyond l a l h d a 404 iu Europe, a d sven ae fir firth ae 4 6 O
sear A s t r a k b .
As the British pawmiom m En& extend from 8. to 31' of W. lahtude, the whole ape
irwlrrded withip h e f r v a u t i bmd of the aottoa ;and as MY.J. Primp has presenfd us
sri4h an @tome o# the meba~aologidpheno-a
at fiveplaces Aom E5P ta 30', i% will
k?seen that the mean bemperatm sf the year, dong the whole extent, ie what is
for the cultivation.of
plant. By all the o b s e r r a b l o d o h Mt. Plinaep
had access, the mean temperature d b h d is~ found
~ ~ t a be 8E.W0; d Ava, 78.58.; of
73.P: to these may be added
Calcutta, 78.1 So ;oE Benilaes, 77.8k0 ;and of S-p~re,
thrrt of Nngaare, about 80" ; Nuweerabad, 76" ; Bmcoorah, 744.' ; Delhi, about 75".
The mean tmnpaature of the winter months at Saharnnpors, the most northern station, is
mareover &out So,and fbmgh v e are without any preciae data respecting the nature
of the climate of the Tl~ulmeliydistrict, the most sauthem portion, where, however,
the best cotton is at prestnt gmwn, we may safely assume that in point of temperature,
and, I believe, in the anmu of the seauons, every part of the Indian tenitories is fitted
for the cultivation of coUbn.
With respect to elevation, Humboldt mentions that in the equinoctial regions of
America, oottcm oztendato nearly 9,000 feet above the level of the sea, but in Mexico,
in 19' 22' d N. latitude, it reaches only to 6,500 feet. Ih the Himalayas I have seen
it a t above 4,000 feet in the t m t between the Ganges and Jumna rivers ; Dr. Govan
mentions it as extending with the sugarsane to about 4,200 feet between the Jumna
and Sutlej rivers ; both situations are within 28' to 3190 of N. latitude ; but in neither
is it cultivated to any extent, a few plants only are grown about the villages, of which
the produce is used up by the females of the family. Mr. Trail mentions that the
cotton of the Kemaon district is superior to that of the plains in softness of texture,
gloss of aolour, and length of fibre.
In
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In addition to the information which has been obtained regarding the temperature
required for the successful growth of cotton, and the notices we have from cultivators
respecting the soil, it is desirable also to ascertain the degree of atmospheric drynese
and moisture which is best suited to the formation of cotton-wool. Respecting this I have
been unable to obtain any information, but there is no doubt that from the extent of
their distribution, the several cultivated species must be subjected to very different
degrees of evaporation, and the production of cotton, both as regards quantity and
quality, must, I conceive, be influenced by this as well as by other causes, particularly
as we know that the formation of flowers and fruit depends upon the nature and quantity of the secretions which are formed by the leaves, and in the cotton, probably, by
the leaflets of the involucel or exterior calyx. As the density of these secretions
depends as much upon the rate of perspiration as upon the supply of moisture by the
roots, it follows that different states of humidity in the atmosphere, checking or exciting
perspiration, will influence the retention of the fluids in the state of sap, or their
conversion into concentrated secretions; and as it is upon the latter that depend the
formation of flowers and fruit, it follows that whatever favours the former will be
useful to the latter ; or, as Professor Lindley has well and briefly expressed it, Transplantation, a dry and heated (and it may be added a rarified) atmosphere, a judicious
pruning of the extremities of young growing branches, a great decomposition of carbonic
acid by full exposure to light, or whatever interrupts the rapid flow of the wp, favours
its concentration and the diminution of excessive vegetative vigour, assists the formation
of flower-buds, and consequently the production of flowers. But a moist or richlymanured soil, high temperature, with great atmospheric humidity, a free and uninterrupted circulation of sap, or a great accumulation of oxygen, in consequence of the
imperfect decomposition of carbonic acid, have all a tendency to dilute the sap, promote
excessively rapid growth, the almost exclusive production of leaf-buds, and are therefore
unfavournble to the formation of flower-buds. v. Principles of Horticultm, p. 35,
and p. 54. The same reasoning will apply to the production of fruit and the perfection
of seed, as well as cotton, and any other accessaries or secretions.
The degree of moisture and dryness which is best suited to each species, and for the
production of its several parts and products varies so much, that what is excessive of
either for one plant, may be just the degree that is requisite for another. What this is,
can only be known in general from experiment and observation ; and in the present
case we only know what some cultivators have stated that, according to the moisture
or dryness of a climate, the cotton was long or short stapled, fine or coarse, early
or late in flowering, as well as varying in the quantity it bore. There is no doubt
considerable differences must exist in this respect between the equability of insular
climates within the tropics, the moist climates of Bengal and Guiana, and the moderation in temperature and evaporation of Georgia and Carolina, as well as of the south
of Europe.
I t is generally admitted that the quality of cotton improves in proportion to its vicinity
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to the sea ; but the Pernambuco cotton is said to, be injured by this proximity, and to
improve in proportion as its cultivation advances into the interior (Kmter's Brazil). With
regard to latitude, the cotton of Java under the Line is almost the worst in the market,
and that from Guiana and Brazil, within a few degrees of the Line, is the second in
quality ; while that from Jamaica, in 20" of N. latitude, more costly in production, is
30 per cent. worse than that from Demerara, 14" more to the southward ; while the
cotton of Georgia and the Carolinas, nearly at the most northern limit of its extension,
is the best that is produced ; and the cotton of Egypt, of which the cultivation, with
returning civilization, has returned to the country by which it was first made known in
Europe, is of excellent quality. In India, though some fine cotton is produced in the
neighbourhood of Dacca, and some other places, that of Bengal, according to Mr.
Colebrooke, is worse than that of the north-western provinces ; and the natural vegetation of these, as we have seen in so many instances, corresponds to that of the coast
of Coromandel, where the cotton is grown, of which the Madras long-cloths are made.
I t would appear, therefore, that not ouly is temperature necessary to be considered,
but also the due balance between the supply of moisture to the roots, and its escape by
the perspiratory surfaces of the leaves, as well as all the varied proceeses of a judicious
culture, in addition to the choice of the species or variety to be cultivated in any particular locality.
In the choice, however, of seeds, it does not follow that that which is best s ~ i t e dto
one climate, is the kind most eligible for introductior, into another, where the requisites
of soil and climate may be neither identical nor analogous. Dr. Rohr and Mr. Bennet
mention, that even in the same field some plants were ten times more ptoductive than
others, and that a variety which was sterile in one situation, became fertile when removed
to another, which did not appear more favourable ; while a kind that in one bore but
little cotton, became most productive in a neighbouring farm. Much, therefore, may
be done in improving the kinds which already exist in India, by ascertaining with
precision the parts of the country where the best cotton is already produced, the peculia;
rities of soil, climate, and culture, selecting the most prolific plants, and extending
their cultivation, to the exclusion of less fertile and inferior kinds; exchanging the
produce of one place with that of another, when others can be induced to take the
same trouble in selecting and preserving only the best K i d of seed, Doing, in fact,
what is everywhere done by all who are interested in the improved cultivation of grain,
vegetables, fruit, or flowers ; though some varieties are difficult to propagate by seed,
yet others may be continued sufficiently long to attain the permanency of species,
instead of the liability to change of varieties.
Much, moreover, may be effected by introducing into India the different species and
varieties which are already successfully cultivated in other countries ; and here the
chief thing is not to restrict ourselves to too small a number of varieties, because they
happen to be those which at present produce the best kinds of cotton. Not contented
in America with possessing already the best kinds of cotton, they have tried those of
N
other
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sther couatritx to see if tbere were not among them some nuited to the peculiarities of their
country and climate. Mr. Spalding, in an interesting letter published in the evidence
before the k t - I n d i a n Committee, informs us that the cultivators in America confine
their attention to such plants as are of annual growth. 1st. The nankeencott~10introduced
at an early period from China ; this is abundant in produce, but the seed, covered with
down, produces wool of a dirty yellow colour, which does not bring the price of the
other short staple cottons. 2d. The green-seed cotton, with white wool, which, with
the former, is grown in the middle and upland districts, whence the latter is called
upland cotton, also rhort staple cotton; and from the mode in which it was cleaned, bowed
Georgia cutton. This, Mr. S. says, was cultivated in Geargia and Carolina previous to
the revolutionary war, and aonsiders it impossible to trace whence it was introduced,
but supposes it may have been from Smyrna by one of the southern states. To this it
may be objected, that G. At~bacearrn,with grayinh seed, being the kind generally cultivated in Asia Minor, this green-sd cotton is probably m e of the cultivated varieties
of G. hirwtum. 3d. The sea islad, or long staple cotton, which is distinguished by the
Mack colour of its seed, and the fine, white, strong, and silky long staple by which it is
surrounded. This is grown in the lower country near the sea, and on several small
islands, which are not very distant from the shore. This waa introduced into Georgia
from the Bahama Islands, where it had been introduced from a small island in the
West-Indies, oelebrated for its cotton, called Anguilla.
In attempting the introduction into India of new kinds of cotton, it would appear
advisable to inalude in the experiments every kind that could be procured from any part
of the world, whether in their present site, affording the best or only an indifferent kind
of cotton ; Por some which do not appear so good, may find a more suitable locality in
some parts of India. Another consideration, not less important, is to extend the
experiments over as wide a field as circumstances will at present admit of; and it will
be extraordinary, indeed, if the extended coasts and de-spreading plains of the Indian
empire do not affard a sufEaient choice of soil and climate for some me, if not several,
of the superior varieties af a plant, which is already cultivated in every part of the
country.
With respect to the improvement of the k i d s already in cultivation in India, it will
uot be useless to oall attention to the e v i h e given b e f v the Committee of the
House of Commons on the Affairs of the East-India Company, where aeveral piaces are
mentioned, which already produce some fine kinds of cotton,-as the neighbuof
the Silhet Hills, which is said.by Mr. B~ackento produce a cattan equal to any from
the South Sea Islands, and which he states that Mr. Finlay, of the Calcutta Cotton
Mills, considered equal to any cotton he bad ever seen. There is also a fine variety in
the neighbourhood of Dacca ; though the fine muslins of that name are no doubt mare
owing to the workmanship than to the raw material. Mr. Colebrooke (Bengal Hubandry,
p. 140) states, that the best cotton imported into Ben@ is brought by land from Nagpore, in the Dukhun, to Mirzapore. Another kind, superior in the length and fineness
of
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well-known mart in the Dukhun, situated about thirty miles south of the city of
p.The best cotton on tbc eastern side of India is now said to be grown in Q t m n t ,
and that from Cutch is particularly fine in the staple, and well cleanad ; but the finest
is produced at a village near Manyrole, in Kattymw. The great improvement in the
Tiamelly cotton is well known, and owing to the introduction of foreign varieties,
especklly ftom the Jde of Bourbon. The Seychelle cotton s h d d also be tried, as well
as the dierent kinds which are produced in Siam, and the several islands of the Indian
Archipelago, as well as of the Pacific Ocean. That of Pernambuco appears particularly
desirable, as it is said to improve the further it is carried into the interior. The Brazils
and West-India Islands d o r d endless varieties; and the trials with the seed from
m in every part of
Georgia and the Carolinas, as well as from Egypt, should be r
Ipdia, but especially on the coast of Cutch, in Malwa, and in tihe north-weatern provinces of India. With respect to the best mode of cultivation, it is unneceseary to enter
into all the details, as they are given in works lately published available to every one,
especially the Tropical Agridturist, Captain Basil Hall's T r d in America, Poiret Diet.
des Skiences Natarelles, torn. xi. ;but as it will be useful to contrast the principles with the
practice in India, I have made the following abstract, chiefiyfrom the first-mentionedwork.
The soil best adapted for the cotton is a light and sandy soil, particularly if held
together by a little clay or calcareous earth, and mixed with a small portion of vegetable
matter ;but volcanic deposits are said to be the most favourable, and the banks of rivers
which are overflowed, and become covered with mud. A moderate degree of moisture is
essential, but too great aridity is injurious, and muet be counteracted by imgation ; and
as an exceas of moisture induces the produotion d a profusion of leaves and flowers,
though the latter fall off, a ~ the
d roats rot, it must be o b h t e d by drainage. No
great depth of mil is required, but it ought to be light and friable, so that the delicate
fibrils of the root may penetrate in every direction. The tap root of the perennial species
&otlld, however, be able to descend to some depth ; the sub.mil, therehe, should
not be hard. Two or three ploughings are neceamy to pulverize the earth, destroy all
weeds, and expoee every particle of soil to the atmosphere, and to light and Beat. In
China the soil is harrowed after each ploughing, and the latter is made twelve or fifteen
hohes deep. If the soil be barren or exhausted, manure suited to the nature of the
mil is added, in C h a , after the laet ploughing, and consista of mud from the bottom
of ditches, ashes of all kinds, and oileakes. Previous to being sown, the eeed is
generally soaked in water : oil has been recommended for the purpoae, but lime-water
would be preferable. The sowing takes place in Georgia from November to April, in
lines or furrows : the latter may be five feet apart. In America and the West-Indicts,
where the land has not been previously cleared, the practice is to fell and set fire to the
timber, and dig holes for mwing the seed. These may vary in distance, but are o h
ebbteen inchee apart, and about as deep. From twelve to twenty or thirty seeds are
N 2
sown
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sown in each hole, as soon as possible after ploughing, digging, or hoeing, and are
covered with one or one and a-half inch of soil. The most important operation is
weeding ; this is repeated every eight or ten days in China, until the bushes put forth
blossom, and every month in Guiana; it ought to be carefully performed so as not to
injure the young fibrils ; it is useful not only in removing weeds, but also in turning up
the soil. When plants are three or four inches high, all, except three or four in each
hole, are pulled up; at the end of the third month, all the plants but one are withdrawn;
in Georgia, after a month, six or seven are left in each hole ; at next hoeing, only one,
or the two which are most apart. When the remaining plant is eighteen or twenty-four
inches high, only twelve inches in China, the top is pinched off, that the lateral
branches may shoot out, which, after a time, are treated in the same manner to favour
the formation of flower and fruit. This process is objected to by Von Rohr. The
blossom generally appears about the end of July, or beginning of August ; pods open
about six weeks after the blossom, and the crops begin io September, both in Georgia
and Guiana; but most of the cotton is ready about the middle of October, and the
whole of the first crop is not got in before the end of December in Guiana ; when as in
India, Christmas rains occur ; the plants afterwards sprout out new shoots and blossoms,
and about the end of February the picking may be resumed, and continued to the middle
of April. The ground is carefully weeded between the crops ; women and children are
employed in picking the cotton out of the pods, and as moisture is injurious, the
gathering is not commenced until the dew is dissipated; and as the pods ripen in
succession, it is repeated at short intervals ; the cotton is then sorted, that which had
fallen on the ground is kept separate, the whole cleaned, and then dried in the sun:
this hardens the seeds, and enables them to separate more easily from the cotton, and is
moreover useful in preventing the latter spoiling from heating. If left too long on the
plant, the withered leaves and calyx become mixed with the cotton, as is so frequently
the case in India.
In GGana the perennial cotton produces a full crop the second ,year, ,and remains productive for four or six years. In China it is kept only three years; young plants are put
in wherever deficiencies occur. In Guiana the pruning of the perennial cotton-plant
takes place in the second year of its growth, after the whole of the produce is gathered
in. May is considered the most favourable month, when the trees are cut to about four
feet high, premising with a good weeding of the ground. Dry weather and the wrly
part of the dqy are recommended, that the sun may dry up *e wounds.
In addition to the cultivation, it will be interesting to be able to compare the expenses
in different countries. In the West Indies, Mr. Edwards states that each able-bodied
Jabourer can perform a task equal to the cultivation of five acres ; and a plantation is
considered capable of yielding 1,000 pounds of merchantable cotton for each able-bodied
labourer employed. In Georgia it is calculated that the usual expenses on the cultivation of cotton are twopence halfpenny a-pound on the produce, but in the West-Indies,
owing
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owing to a less-productive species being employed, of which the produce is only onehalf the weight per acre, the expenses are said to be as high as sevenpence a-pound.
In comparing the careful culture of America with that which is practised in India, we
shall find it, as truly stated by Mr. Crawford, no where considered as a matter of
primary importance, but made secondary to rice, wheat, and grain generally; and, 1
may add, that I have never observed any care bestowed on the selection or exchange of
seed, the preparation of the soil, or the growth of the plant, and, least of all, in the
collection of the p d u c e ; being in its earlier periods grown with some other crop, and
in the later overgrown with weeds, while the picking does not take place until the
leaves are so brittle, that it is impossible to prevent them mixing with the cotton.
Mr. Colebrooke mentions that a fine sort of cotton is grown in the eastern districts of
Bengal for the most delicate manufactures ; and that a coarse kind is gathered in every
part of the province, from plants thinly interspersed in fieids of pulse or grain. Captain
Jenkins describes the cotton in Cachar as gathered from the Jaum cultivation: this
consists in the jungle being burnt down after periods of four to six years, the ground
roughly hoed, and the seeds sown without further culture. But the fullest account
of the mode of cultivation in India, is that by Dr. Buchanan Hamilton, in his
statistical account of Dinagepore, where we are informed that some cotton of bad
quality is grown along with turmeric, and some by itself, which is sown in the beginning
of May, and the produce collected from the middle of August to the middle of October,
but the cultivation is miserable. A much better method, however, he adds, is practised
in the south-east parts of the district, of which the cotton is finer than that imported
from the west of India; the land is of the first quality, and the cotton is made to succeed
rice, which is cut between the middle of August and the middle of September; the
field is immediately plougbed until well broken, for which purpose it may require six
double ploughings. After one-half of these has been given, it is manured with dung or
.mud from ditches. Between the middle of October ahd the same time of November,
the seed is sown broad cast ; twenty measures of cotton, and one of mustard. That af
the cotton,. before it is sown, is put in water for one-third of an hour ; after which, it is
rubbed up with a little dry earth to facilitate the sowing ; a month afterwards the field
is weeded. About the beginning of ~ e b r u a r ythe mustard is ripe, when it is plucked,
and the field weeded. Between the 12th of April and the 12th of June, the cotton is
collected as it ripens. The p d u c e of an acre is about 3001bs. of cotton, worth ten
rupees, and as much mustard-seed, worth three rupees. A still greater quantity of
cotton, Dr. B. continues, is reared on stiff clay land, wbere the ground is also high,
and tanks numerous. If the soil is rich, it gives a summer crop of rice i.n the same
year, or, at least, produces the seedling rice that is to be transplanted. In the
beginning of October the field is ploughed, and in the end of the month the cotton-seed
is sown, mingled with sorbha or twa (species of Snapis and Eruca), and some rowr
of flax and d o w e r are generally intermixed. About the end of January, or later,
the
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the 0 i l 4 m l ~are plucked, the field ia B d , btSd m a ~ l r e dwith mw-dmg and ashes,
mud f m t;rmhgl, rrad oil-cake ; it is thea watered a c e in h m eight to twelve days,
The cotthn 1s gathered betweem the middle of April and the middle of June, and its produoe taay be from 360 to WOlbs. an a m .
In the rnosd northern p h c m ef India, I have hevet observed so much care b e s ~ e d
an the caltivatim. The eeamrr for &g
are about the middle of Match a& April,
after the winter crops have been @heed in, and again about the commenceineat of the
rainy seam; the m p s are commenced being gathered abdut the cahclusiort uf the
rains, and daring Ocbber and November ; after which the cdld becomes coneidemble,
and the CXkrhtrnbs rake severe. About the begiwing 6f February the dbttoa plmts
shoot forth me# leaves, produce fremh h e r s , atld a second crop oi cstton ia produced,
which is grithered dtwing Mrrrch and bgihaiag of A@l. Tke tame m u r a with the
cottons of Central India, one crop being cdlercted after the raihsr md the other ifi
February, and what iss late in the bggiaahg 6' Marah.
Exprimeats having been frequently made to htroduce iatb Itlda'the 6rla kinds of
A W n aotton, and these &cling generally p e d ~ n s a ~ f ka would
l ~ appecd ah
unnedesay espenm m p t them ; but as it is h@ly desimble la sthtitrrts a scrpericar
kind for the coarse eotwm now in euitivatian, the expethmau should etill, I concei*,
be mntinued, both with far*
seed and with that which L iadigenoue to India. The late
attempb which hatre hen m* in Bengal have proved t1b8wdlwith the h a g cltaple
oettons; and aa it h Isza@ that the plant- rum too a u c h ihta leaf, the i:II- sueeess woald
ttppea.t to b o w i n g ta the ~ l h a t e ,end dbeiefbn irremediable with that kind bS cotfoh;
bnt thb
aaartaimd many years ago by Dr. Rortbrgh, who wentiom thht the
B b ~ b e t ltM!lmi
a g W d aiae in Ben@, but yields little cdesh, h&d that ft
d m d k b e W in the nitw elevated, dtyer, and less fehle d l ~4 Camandel. Mwk,
however, may no doubt be done by seieefhg such e d s a iule best d t e d & the F u Harities af the mil & &ti&:,
eeapechlly as m e cottm grown in the fields by MI'.
Pidctiagtoh fmy mile# N+E.d Calcutta, inst#crd of degenetati~g,had improved in
quality, a d was sol t~xuriar#;is to oblige MI& Wquantiy w met it up. Tbis was
pnadh&
sWBbi c'ottOa-bmke~sof fiverpa31 Qo be a very nsefhl des~fiptionof
cotagg,w&
per pomd, t#hiht the weage quality of SUM a d Bengal po)as not
U dd, per poud-, and thkt of ahebkaths ef dhe cotan gmm in the United
@&wof America of
lmlue of Gdpcl. pet pound. fb i n t g o d u o h of the B o ~ b
~ottcm&to the mutkrn p r t of the Incpim Penim& h bees edruently suecesefhl, as
rhe s d and climate are said to be hvourabk ; but fie experiment had also the dm%ageaf Mt. Wughea' skill and sup~intendeace;a d his cottm and senna ham both
long been b w t l w the best frem India. The fortner has frequently sold for 18.
per pound, when otber in&io, cottons did not fetch half the price. Mr. Charles
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Grovee, b whose h W i g e w e as a merchant f have been i d e b t d for much valuable
i d m a t i o n respecting the com-ial
produels of India, has been good enough to
procure
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procure far me the following note rapeding the h t invwtrrrmt imported of $ds mperior cotton : 8 brrles of it, of 300h. each, a a e sold 10th f3eptemk la&, marked
"Hughes, Tinnerelly cottoll," at lw.,at the sacme t i m e d 222 h i e s af a 'mxy supelbr
kind, at Bid. and 8#d. Tbe ordinary Madrm, gmwn in the same country, being at the
m e time worth 7d., and some of the other Indian cotbonr not mom t h n
Tle
principal superiority of this cotton coasiskd in itr being of a mom silky qadity amd of
h g e r staple, though a small part of its value was a h owing to its being h e r .
Though the island of Saleette and the coasts of Gumrat d Cubch a p p m particularly
eligible for the cultivation of cottons, the experiments on the introduction of American
long staple cottoes have hitherto failed, though the first crop has oomeOimee been good,
from the subsequent deterioration of the seed. This might perhaps be -died
by
exchanges of seed between different districts, particularly as upaacds of t b i yean
ago cotton was grown by Dr. Scott in the island of Sirloette, whrch was M d d
equal to Bourbon cottun. Much might hem, as elsewhere, be done by trying all the
varieties of wed, iaYproving the native eeed,~arjingthe c u l t i r a t h according to c k m etances, and when dl the infarmation poscrible bas bees Qlrbaimed by expahueeta on a
small d e , extending the cultivation to the deoired extent. The iatzdudon sf
American eeed into the upper provinces of India does not seem to ham insfired the
e m p e h n t e r s with any idea uf the inapplicability of the climate of India far the
production of the h e r cotkcma ; though Mr. C d e W e relatss a failure whioh oeamed
at h a r e s . Mr. &borne mentions k t a fiend of' Bis p
d a few seedo, he Beliews
of Brazil cdton, from which he in time obtain& three W s of cotton, wbiah if^ SOH
in h d o n h r a shilling a-pound, a t the time that I&
cotten geaemtly was
between 4d. and 5d. Mr. Huggins raised cotton from the Upland Gteo&a wed abmt
Allahabad, of which the produce wae much more abundant tlaan froln any other
description of cotton that Be had seen, the pod more than double the siae, the cottan
good, and the plants did not require more labour than the common cotton of the omntry.
Major Colvin almsowed some seed of American cotton early in 1832, in the vicinity of
the Delhi canal, aad the produce was obtained about the middle af Octak, and
during the folk*
month ; the oapsules were very large, and the superiority of the
cotton in quantity and quality over that usually grown in the oouatry where cotton is
wry extensively cultivated, was ao manifest, that all the m e e n d a r s were anxious to
procure some of the eeed.
So few attempts have been made to improve tbe c o t t a u indigenous to India, that ne
h a can be formed of what is practicable. From some experiments made with Broach
and Surat cdton, it appears, that b y , b b w i n g more care in picking and c h i n g , ~ o m e
sold for 5w.,
and sane which was still more carefully cleaned mM for 6&., which was
quite as high as that d Upland American cotton at the time. I commenced some
experiments at Saharunpore, whioh it was my intention to have pnxlecuted, as the resnlbs,

w.

though the soil was too clayey, were satisfactory. The Bourbon cdton, which had been
several
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several years in the garden, but in too lumuiant a state, produced some cotton, which
Mr. Saunders pronounced of a much better staple than that usually cultivated in India;
but he considered that produced by the tree cotton (Gossypium arboreurn) of the best
description, as both the fabric and staple were good. I t appears worthy of being
subjected to further trials, particularly to ascertain its productiveness, for of the fineness
and silky nature of ita staple there can be no doubt, as it is employed by the natives
for making only the finest muslins. It was cultivated like the common Indian cotton,
and gave its produce in the first year in October and November, and a second crop in
February.
At p. 4, it is stated that Malwa and the north-western provinces of India seemed well
adapted for the cultivation of cotton. I t is already extensively cultivated there, and that
80 cheaply, being sold at 2d. and 24d. per pound, that it supports a successful competition
in Bengal, notwithstanding the heavy expenses of distant transport by land and water.(Colebrooke.) From thewestward it is conveyed on bullocks to Calpee, Banda, and Mirzapore, where it goes down the Jumna and Ganges rivers, with the cotton grown in the
northern provinces. The cotton plants which I saw in many places from Agra to Allahabad
seemed more prolific than any I have seen elsewhere. Notwithstanding the careless cultivation, the cotton in the capsules was more abundant; these were larger and more numerous than I had seen either higher up or lower down the county. The climate also, I
conceive, well suited to them, notwithstanding the great heat of the months of April,
May, and June ; as the plants grow well, and attain maturity during the rainy months,
which terminate just when the drying up of the soil, the dryness and clearness of the
atmosphere are most necessary to check vegetative vigour, and determine the secretions
towards the formation of fruit, and the perfecting of the seed. Bundlecund above the
Ghauts, and Malwa, are also extensive cotton districts, ahd peculiarly eligible, on account
of the soil, which is frequentlyemphatically called a black cotton soil, and a climate which
is also most favourable. The soil, formed in many parts of decomposed trap-rocks, is a
loose friable black earth, penetrable by the most delicate fibrils. The temperature of this
province, from its elevation, is moderate, when compared with the plains ; the range of
the thermometer is small, the hot winds comparatively mild, and of short duration, the
Wl of rain less than in the plains ; and though fevers occur at their conclusion, the
alimate may be considered on the whole salubrious.--(Hamilt. Gaz.) From the slope of
the country, and its elevation, we may conclude that the circulation of air is free, and
evaporation favoured, so as to induce drynesa of the atmosphere, which seems essential for
the formation of fruit of any kind. In such a climate it would not appear a work of great
difficulty to substitute a superior species or variety for that which is already cultivated.
I t may be added, that the author has heard that Sir John Malcolm, than whom no one
was better acquainted with Malwa, was of opinion that it was particularly well adapted
for the cultivation of cotton, and that it could supply an amazingly increased quantity.
I t would be interesting to ascertain precisely what peculiarities of climate are best
suited
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suited to the formation of cotton-wool, but so few meteorological registers give the dryness and moisture of a climate, as well as its temperature, that we cannot at present draw
any just conclusions. An insular climate, though comparatively moist, may be useful
from the equability of temperature, the freedom of atmospheric circulation which promotes evaporation, as much as from mere vicinity to the sea.

.

Considering, therefore, that Mr. Bennet, after years of experience and attentive
observation, concludes his statement by saying, " that he has hitherto gained some new
insight every year, and sees clearly that there is an hundred times more to be learned
about cotton than its planters imagine," (Trop.Agricult. p. 46.) it is not unreasonable
to suppose that much may be done for its improvement in India, where few have paid
sufficient attention to the subject, and the cultivation has hitherto been left almost
entirely in the hands of the natives. Much also may be hoped from the experiments of
the " Agricultural Society of India" being extended to every part of the country. I
have no doubt that by the importation of foreign, and the selection of native seed;
attention to the peculiarities not only of soil, but also of climate, as regards the course
of the seasons ; and the temperature, dryness, and moisture of the atmosphere ; as well
aa attention to the mode of cultivation, such as preparing the soil, sowing in lines,
so as to facilitate the circulation of air; weeding, ascertaining whether the mixture of
other crops with the cotton be injurious or otherwise, pruning, picking the cotton as it
ripens, and keeping it clean ; great improvement must take place in the quality of tbe
cotton. Experiments may at first be more expensive than the ordinary culture, but the
natives of India, when taught by example, would adopt the improved processes as
regularly and as easily as the other; and as labour is no where cheaper, any extra
outlay would be repaid fully as profitably as in countries where the best cottons are at
present produced.
The subject is one of great importance not only to India, but also to England, as the
latter must always be interested in having her manufactures supplied from as wide a
surface as possible, so as to be independent at all times of temporary interruptions
to commerce. To India the subject is one of vast consequence, as the consumption
of cotton in England is about 300,000,000 pounds annually, of which India does not
supply above a twentieth part ; any improvement, therefore, in the quality of the cotton
or the productiveness of the plant, could not fail to be of great benefit, both to tbe
agriculturist and to the merchant.
In addition to the above considerations, in attempting improvements in the cultivation of cotton, it
is necessary to ascertain the species or varieties which are cultivated in different countria ; but in this,
there are great, and, in some respects, insurmountable difficulties,as botanists have generally neglected
the eubject,and omitted mentioning the cultivated species; while cultivatorshave used provincial namea,
or applied new ones of their own, to the exclusion of any notice of the names in uae among botanists.
This has rendered it impossible for othera to asceriain to what species their otherwise valuable o k vations refer. The celebrated De Candolle has admitted thirteen species, observing that they are all
uncertain, and that no genus more requires the labours of a monographist; two additional species
have been described by Dr. Roxburgh, one by Reeusch, and another in the Flore de Senegambie. lir.
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Von Hohr describes 99 species or varieties, Mr. B d e r 18, and Mr. Bennet ~nentiomthat he knew
more than 100 kinds, and that they appeared to him never ending.
But there is no doubt that spekies have been established from imperfect specimens, indifferent
drawings, and frequently from insufficient characters, and these liable to change. Swartz and others
have observed, that the several species varied in the size of parts, in the division of leaves, ia the
number of glands, in hairiness, in having the leaflets of the exterior c@yx more or less divided, in the
capsules having three or four cells; in the colour of both the seeds and the wool, as well as in the
adhereace and tenacity of the latter; so that from the difficulty of distinguishing the aeveral species,
Swartz thought that they might easily be believed to be only varieties of m e species. Some intelligeet
cultivators, as Rohr and Badier, who found it difficult to refer their vprieties to the small number of
recognised species, have made the same observation. T o the first, the seeds appeared to furnish the
most certain and least changeable characters. But it may be doubted whether from being unaccustomed
to make those nice distinctions, and at the same time make allowances for the variations due to culture,
cultivators have not exaggerated the difficulties, and as they were most interested in the produce of
the seed, ascribed a higher value on its permanency than evep their own observations will warrant,
especially as Mr. Spalding, in the interesting letter given in by Mr. Crawford to the East-India Committee, states that the same cotton-seed planted in one cotton-field will give quite a black and
" naked seed ; while planted in another, different in mil and situation, will be prone to run into large
'c cotton with long boles, and with seeds tufted at the ends with fuzz." But this liability to run into
varieties, so far from being accounted a disadvantage, ought to be considered the reverse, as it is
the great distinction between a cultivable plant, and one that is not so; it is desirable only to know
the species from which the most useful varieties have been procured in countries where the best cottons
are grown. This is a work, as haa been before mentioned, of considerable difficulty ; but with the
assistance of the observations of Dr. Roxburgh, who states having studied the subject for thirty years
(Flora Indica, vol. 3. p. 187), and those of Dr. Swartz, who has described with great care (Observ.
Bot. p. $65) the species of cotton which he found cultivated in the West-Indies, the author hops
that he has been able to refer some of the kinds cultivated in different countries, to their true
qxcies.
1. G. obtusjyoliurn (Roxb.) Shrubby, very ramow. Leaves
small, with three, rarely five, obtuse, ovate, entire lobes.
Stipules falcate. T h e eztem'm calys with entire divisions.
Cnpsutes ovate, cells three-seeded. Seeds free, and clothed
with h l y - a d h e r i n g , ahort greenish-gray down, under a
Fl. Indica.
small portion of ash-coloured wool.-Rozb.
vol. 3. p. 183. A native of Ceylon, but not cultivated.
Flowem during the rains and cold season in the Botanic
Garden a t Calcutta.
2. 0. acuminatum (Roxb.) Sub-arboreous. Leaves from
three to five lobed, lobes oblong, tapering, very acute.
Ebo7
calycc deeply laciniate. St@& linear-lanceolate.
CapPuh long, ovate, much pointed. Seeds many, adhering
firmly to each other, black, and free of every pubescence,
except the long white wool, which is easily removed.-Rod.
FI. Znd. 3. p. 186.
Dr. Roxburgh states, that this species is easily distinguished by its superior size and large black seeds, which
adhere firmly to each other. J t is said to be a native of
the mountains to the north and westward of Bengal, but
he do- notfind that it is ever cultivated; but it is apparently
a species well worthy of trial in different parts of India, as
i t is indigenous, and desirable on account of the facility
with which the wool separates from the naked seeds.
3. 0. krbaceum (Lin.) Stems woody, bi-triennial, 4-6
feet high in tropical, herbaceous and two feet high, in
temperate climates, the older parts reddish, the younger,
w well as the flover and foot-stalks, hairy, frequently

marked with black spots. h u e d h a i i , palmate, 3, generally 6-lobed, in herbaceom varieties, lobes broad and
rounded with a little point; in those which are woody sublanceolate and acute, with o r without glands. Mpules
falcate-lanceolate.
Rowers axillary, generally solitary
towards the extremities of the branches, petals of a likely
yellow colour, with a purple spot near the claw. Segments
of tha ealerior Cakn o r involucel, D..C. cordate at the base,
margin dentnte, sometimes entire. f i p s u k s ovate, pointed,
3 o r 4-celled. &ds free, about five in number, clothed with
firmly-adhering, grayish down, under thd short-staplewhite
her-.
wool.-Xylon
s. Gossypiwn an&ipumrn.-(3.
Linn. sp. P1.3. p. 3b5. Lamarck Encycl. 2. p. 133. Cav.
Diss. 6. p. 310. t. 164. f.2. Wild. 3. p. 803. Roxb. F1. Ind.
3. p. 184. D.C. Prod. 1. p. 466. This and its varieties are
by far the most generally cultivated in I n d i a Dr. Roxburgh
particularly distinguishes three varieties :-let. Dacca Cotton, which furnishes that fine long soft cotton-wool, employed
in mannfacturing the very delicate beautiful muslins of that
place. v. Roxb. Corom. Plants. vol. iii. t. 269. 2d. Berar
Cotton, distinguished by growing to s greater size, and
having smooth and straight branches, l e a f i d of the exterior
calyx more deeply divided, and the w d of s liner quality,
than in the common variety of this species. This i s cultivated
in Berar and the Northern Circara, and with its cotton the
fine Madras, more properly Northern Circar, long-cloth is
made. 3d. China Cotton, introduced into Bengal, where
its wool, according to Dr. Roxburgh, is reckoned 25 per
cent.
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cent. better than that of Surat. Lamarck's 0. i d h .
and laciniate, moch l o w than the corolla, three
Encycl. 2. p. 134. Capw, Rumph. A d . 4. p. 33. t. 1% whitinh glvldr hetween the ham of the inner and the dirL
Dr. R. sap, b no doubt one of thew vuietiem ; Cavemillea sions of t
h outer alp Cmd yellow, petal8 om&! acute,
(Diu. 6. p. 314. t. 169.) Laving rean it in tlower in Puir, rrtber hairy, clam pprpla Qmnm g l o b e . - h . Diu.
waa of the name opinion. The variety c d t i d about
6. p. 311. + 193. T b h rpecim, grown in Peraia, n e u
Ispahan, h a r e d in the Paris Garden, and enabled CamCampore and in the D o h , is figared tab. 23. fig. 1. from a
drawing in Qerrenl Hudwicke's collection. There are n e b to write his description I have not been able 14
mcertdn what specion is cultivated in Penia, bat t b cotton
also specimens &om 8duen and Tavoy.
Besides India, this speciea is cultivated in Byria, h i a h that country is frequently of good quality. Mr. Bruce,
Minor, and the M e d i m a n . Specimena of it have been in a shmt notice communicated to the Agricultural Sooiety
brought by Mr. W i l k i m u from Egypt "Wild cotton of India, st.ter that the cotton improm the nerter it is to
from the OM,"
appeara to be . b o a variety, an well M the sea-casst ; and d m that the name plant is annually cut
g u t w bilodi. in the same collection d e p i t e d in the Britirb
doan, and spring up again, no an to bear a crop for
eultivatd on the banks of the twenty or thirty ymm in suecession.
Mumum. G. pameSenegal, and in the country between it and the river Gam6. Q. religioaum. Perennial. Stem 3-4 feet, branches
bia, is nearly allied to it, according to the aathorr of the
and petioles a little velvettp, l~ireutetowards the apex, and
@ore d6 &my&.
Varieties must have been introduced
loaded with black points. Lenrqea cordate, nnperior 3-lobed,
into America, an seed ie said to have been tnken from
inferior 5-lobed, deeply divided, lobes ovate-acuminate,
Smyrna, when the Americane commenced the cultivation of
entire pubescent (some of the lower ones ovate-acuminate),
cotton.
one to three glands. Slipukr lanceolate deciduous (cordata
.4. G. arboreurn, Stem arboreous, 15 to 20 feet, some- acuminate. Rosb.) Rowers large fulvous, peduncles short,
timw shrubby, young parta hairy, tinged of a reddbh
dotted. Lea@ Q/ l e eaterior calyx large, cordate acumicolour. k t w u palmate, 3 or 6-lobed, hairy, dotted with
nate, deeply laciniate, hairy and dotted. *sub o r r b
blackish spdr, of a dark green colour, lobes elongated,
staiminate, dotted, 3,4, or Scelled. See& blmk, c o d
lanceolate, rometimer mueronata,, sinw obtnee, glands one,
with firmly-adhering, short tawny fur, under the l o n ~
rometimer three. &&mh awl-shaped. Flowen solitary,
-bwnp-colonred wool-Sroo7-t~. Obawv. Bot. p. 261. Aorb.
with short pedundes, red, with a yellowbh tinge near the
FI. Indica 3. p. 186.
clam. h f i t a qf $ha mb-iw wlgz cordateavate, entire,
Sir James Smith says,
what Linneus intended by
sometimes dentate. CclpaJe ovate-pointed, 3 or 4 celled,
G.
religiosum
is
rather
doubtful
; that in his herbarium apfour to five seeds, covered with a greenish-coloured fur,
pears
to
be
G.
B
a
r
b
a
b
?
'
Reea
(Sci. The distinguishing
enveloped in a b e silky yellowish-white WOOL-Xylon
characteristic of what is at present considered sr~ch,is the
reg*
arboreurn auclorwn. Gassypium orboreurn got(i.e. the large cotton) Pmsp. Alp. EX&. t. 38. O.lrerbaceum berring hrcny instead of white cotton ; bnt there is consi
derahle difficulty in ascertaining whether only one or more
vel Xylon tnadmaapdmse rubicund0 $me psnroplyUawn.
species
have such, or whether the colour is sufficiently perPlnk. Alm. 172. t. 188. f. 3. 0. mboreum. mtn el M a r .
manent
to allow of it. being depended on as a specific
Forsk. Bgyp. p. 70. A f3.l.l;bwn. Forek. p. 116. Wild.3.
p. 804. Lamarck Encycl. 2. p. 135. Cav. D k . 6. p. 310. character. There are certainly two distinct localities for
165. Roxb. F1. Ind. 3. p. 182. DC. Prod. 1. p. 466. it, one China, the other Siam. Swartz described the
Dr. Roxburgh wes of opinion, that Cadu p H of Rheede, species from plants cultivated in Jamaica from seed sent
Hort. Md. 1. p. 66. t. 31. is not thin plant; but observes, it from China, under the name of Nankm cotton. Dr. R o t
may be G. religioaum of ffmtner.2. p. 246. t. 134. f. 1. I t burgh also described from cotton introduced into Bengal,
is remarkable, that one specimen of (3. barbrdass is mprked and called Nunkeen cotton. Specimens, in Dr. Lindley's
Herbarium, from the neighbourhood of Macao, with tawny
Q. arbonnun in the Linnean Herbarium, and thaz it should
cotton,
show the species to be very distinct &om the other
be marked 0. wligiodum in Heyne's Herbarium. I ares
cultivated
cottons. A epecimen in the British Museum,
informed by Huree Sing, the head-gardener in the H. C.'s
Botanic Garden at Beharunpore, that the cotton of this brought from Otaheite by the Forstem, and marked G. reliplant was never used for making any of the lower gar- gioaum, much dotted, and with small globular acuminated
ments, but only for turbans for the head, as it was sacred capsules and tawny cotton, resembles that fmm Macao. A
to their deities. &me legend of t h b kind may have specimen from the Sandwich Islands, with downy-looking
reached Linnens, though the name is now applied to a dotted velvetty leaves, also belongs to this species, and is
In America and the West-lndies the
different species. (3. arborsum is found in the island of marked Q. r e t i ~ m
tawnpcoloured
cotton
seems
to be generally considered the
Celebes, in Arabia, Egypt, and in India; in the latter it
produce
of
Siam.
Lamarck
alludes
to areddish-coloured cotis called n u r m a - h e , and is generally found in the
clumps of trees which surround temples, or the abode8 of ton from Siam, andmentions that in the Antillen asimilarkind
Fuqaeera As stated at p. 96,it may be cultivated like the is cultivated, called G t m i s r ds Siam." Rohr h~ three
Coton
species, " Cotonnier da Siam a duwet b m ; "
common cottons.
lime
a
%
Siam
b
m
n
;
"
Cotonnier
de
S
h
c
o
w
d
brun.?'
5. G. mirrdunn (Cav.) Skm, branched, reddisheolonred, free ffom pnbeacence, but covered with black Cavanilles describes his 0.wligioaum as being from the
spot.. Leo086 6-lobed, lobes roundish acuminate, with a Cape of Good Hope, but with very white wool ; and refern
single gland. Sti@ lunceolate. Bowera solitary oppo- to it (3.bicwpidatum of Lamarck, believed to be from the
site to the leavea Leaps'a qf the exterior C4CY;F cordate, warn parts of America, Poiret, Dirt. dea Sc. Nat. also
0 2
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uniten them ; the first states, that in the Royal Oarden a t
Paria he bad seen a plant, known as the y e k cotton of
Sian, which very much resembled his 0. rel@oscom, but
that its cotton ssas of a yellow colour. Dr. Roxburgh considem the species he describes under thia name, Nankeen
cotton, as allied to 0. hirautum, and s a p , tbat it is not
productive. Mr. Spalding statm, that in Georgia the tawny
cotton is mmtprodnctive ;if it proved so in India, though of
inferior quality, itwould be weful as clothing for the natives.
I t a p p e m to me that two distinct species yield tawnycoloured cotton, one with small velvetty-looking leaves, and
much dotted in every part, to which may be referred Dr.
Lindley'n specimen from Macao, as well as that from
Otaheite. Of this there is also a specimen in the British
Museum from Guzerat. T h e other is a much larger plant,
with the general appearance and leaves of (3. Barbadense;
of i t there is ap excellent specimen in the EaseIndian Herbarium, No. 1875. This is marked, Herb. Madras. (0.) G.
flora d o lQlliterflvescente dai nylon obscureflvescentum ;
mother is (b.) G. hirsuti var. Nonpuin Bat~mzoolCB; Tanjore, April 1813. Mr. Wilkinson baa brought specimens
from Egypt of rather tawny-coloured cotton, with brownish
seed, free from fur, which is there called gotun hindee.

7. G. hiratdurn ; Shrubby, about six feet high, young
partn very hairy. Leaves, the upper undivided cordate,
acute, the lower 3 or 6-lobed, lobes ovate, acute (triangular Rod.)hairy on the under, and smooth on the upper
surface. Petioles very hairy, dotted with black spots.
Glands 1 or 2 to 3. Slipled lanceolate (Caw.) Cotol,
base yellow, purplish towards apex ( i n i f o m yellow Rosb.)
Extenior calyx, ovate-acute very hairy (cordate, %toothed
Cm. laciniate R o ~ b . ) GzpmIB large, ovate-acute. See&
many, free, clothed with firmly-adhering green down, under
the fine long white wool.-Swartz,
Obsm. Bor. p. 265.
M . R . Ind.3. p.187. CavmillesDbs. 6. p.312. t.167.
Thia speciea, according to Swartz, is cultivated in Jamaica, where it is frequently called French cotton, and
every where in the West-India islands. I t would appear
from the character of the seed, to be the green-seeded shurtstapb or upland cotton of the Americana. Smith, in Reee'
Cycl. supposes this to be only a hairyvariety of G. h~~baceunr.
Dr. Roxburgh states that thia g r e e n e d e d warie@ had only
been lately introduced into India, where the cotton was
much admired by the natives. Specimens, apparently of
thin species, from the hairiness of the leaves, and dentate
cordate exterior calyces, and marked 8. indincm, may be
aeen in a paper with G. arborerrm (marked G'. religiomm),
m d G. herbaceurn, i n the East-Indian Herbarium.
8. a. Bm6adense. Stem shrubby, 6-15 feet, smooth.
h o e s , the upper %lobed, the lower Llobed, lobes ovate,
acute, smooth, often pubescent on the under surface.
Len+
of exterior calyx large, deeply laciniate. Flocoers
Capsule ovate-acuminate smooth. See& 8-12,
free, oblong, black, and without any other pubescence than
the long, fine, easily separable white wool.-Swallz,
Obs.
Bot. p. 266. M.
FI. Ind. 3. p. 187.-0. vitifolim.
h a . Diss. 6. p. 311. tab. 166.
G. borbadense was first taken up from Plukenet, Alm.
t . 183. f. l., published in 1695, hut thia figure may anewer
equally well for some other epecier. That described
by Swartz under tbis name, he states is more extensively

cultivated than any other kind in the West-Indiee. Dr.
Roxbmgh s a p , that G. barbadense was iah-educed into
India from the Isle of Bourbon ; hence i t is kno- there
by the name of Bourbon cotkm, adding, a t wh.t period i t
was Introduced from the WestIndies into that island is
uncertain. S i r James Smith waa of opinion, that G.ba&dense, of the Linnean Herbarium, was the G. uitifolium.
of Cavanilles; previous to knowing this, 1 had formed the
opinion that G. virifolium, of wbich I k t saw s specimen
from Egypt in Professor Lindley's H e r b u i m , which
w e d in every respect with the description by Cavanilles,
was the same as the 8. bmbodmue, o r Bourbon cotton of
India. On examining the Linnean Herbarium, I could
obabrve no difference hetween G.barbadeMe of that collection, and t h a g r o w n in India, and known by that name, nor
between these and Q. aififoliuin, in Smith's Herharinm,
from the Isle of France ; and all correspond with the figure
and description, by Cavanilles, of G. vitifolium, which are
from a plant in Commemn'a Herbarium, gathered slso in
the Isle of France. I have, therefore, no doubt but that
G. barbadense of Swarta and Roxburgh, is the same as
G. aitifolium of Cavanilles, and consequently of many other
authors. I t is singular tbat the latter author, when describing d l the species which he could procure of Gomypiurn, mentiom G.barbodense as a plant unknown to him ;
and Swarts, in describing the W e s t - w a n species, omits all
mention of B. virifoliurn; but the information that his
G. barbadewe is the species most cultivated in the WestTndies, is important, as showing that from it, probably,
some of the most valuable of the cultivated varieties of
cotton have been obtained. Specimens, marked G. barbudewe, in B. M., brought by Dr.Wrigbt from Jamaica,
may be referred to this species, and considered the 9 e
of the variety vitifolium. T h e leaves are palmate, 6-lobed,
acuminate, like tboee of Ricinua communia, hairy underneath, with stellate pubescence, stem reddish, as well as
the cordate, deeply laciniate leaflets of the exterior calyx.
T h e corol is large and yellow. A specimen bearing leaven
of both vsrietiea may be seen in the Smithian Herbuium.
Taking the smooth and shining stem and leaves, black
seed enveloped only in the easily-separable long wool, as
the characteristics of thia speciea, we may refer to it,
several varieties of cultivated cottons in the British Museum, brought hy Mr. Millington from the Went-Indies;
also, G. vitfilium, brought by hi. BovC, as the cotton
cultivated near Cairo, in Dr. Lindley's Herbarium. I t wlu,
also brought by Mr.Wilkinson, aa one of the cultivated
cottom of Egypt. I t seems to be astributed in the Pacific
Ocean, se Dr. Lindley has a specimen from Owbyhee.
As the Egyptian was most probably imported from America, the beat cotton country when the cultivation wlu,
re-established in Egypt, it is more than probable that the
Sea-island, or long-staple, is a variety of tbis species, as ita
seeds agree in character. As it succeeds so well in Egypt,
of which the climate in many respects resembles that of
the north-western provinces of India, some of its varieties
may probably succeed as an article of culture in that country; that it does so as a plant there can be no doubt, as it has
been for many yeam in the Saharunpore Botanic Garden.
I t exists in the East-Indian Herbarium, under the name' of
Maurice
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Mdab cotton, from Tanjom. Dr. Itoxburgh waa of opinion, that it socceeda better in the more elevated, dryer,
m d less fertile mil of Coromandel, thm in Bengal.
B. niiifolium ia cnltivated in Brazil, according to M. S f
Bilaire, in the province of Minea, near Rio de Janeiro,
and also in other parts, according to M. Gaudichaad. M.
Martins adduces, among the common plants of the province,
~ ~B.barkthis and some other species, as G. h e r & c e ~and
dmw. Without specimens or a full description, it is impmmible to know to w h a plan@ these namea refer, nor the
i name,
plant which Dr. k b a r g h deacrihea under thm
having seed clothed with drmlydbering short greenish
gray down, under the long fine white mol, raspecting
which, however, he himself appetm uncertain, am he does
not mention it in his enamerstion of the number of distinct
species he hsd been able to mDLe out,
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Beveral other rpeeias ue e n u m d ; but it u impoeaible,
from the n n t of specimem, to ucertain w r l b t h q
are entitled to the distinction, or shoald oaly be maridered
6gured by CaP.nillea, tab. 168,
varietiem. G.pcruui-,
is nearly allied to him G. witifokm, at tab. 167; .ad the
see& are black and free from far. Q: roomnon*a b mppmed to afford the cotton of Porto Rim. Bpecimw of
other species may be seen in the British Mnseom, which it
is diAcult to know where to refer, M one from the Sandwich lalanQ, which b very large, with shining cori.csoor
leaves, and large entire cordate-acnminate ledetr of the
&or
alp : flowem having a bilabiate appeuaoce, with
a very long ~tyle.

23. BOMBACEE.
The Bombace~,closely allied in structure and properties to the last order, are chiefly
confined to the warmer parts of South America and the West Indies; but several species
of Helicteres have been discovered by Dr.Wallich within the Burhrnese territories, and
others are found in China. In India, some of the same genera are found, but only a
few species of each. Bmbar Malabaricum referred to B. heptaphyllun by Dr. Roxburgh, and Helicteres Isora, extend from one end of India to the other, particularly
along the foot of the Himalaya. Eriodetadrm anfractuosum is confined to the Peninsula,
and Durio zibethinus, or Durian tree, remarkable for having fruit fetid in smell, and
delicious in taste, is found only in Peaang, and the islands of the Indian Archipelago.
Adamonia digitata, an African plant, must have been long introduced into India, as
large trees of it exist at Allahabad ; also in the Peninsula, and in the island of Ceylon.
The planta of this family, allied to the Malvacece in structure, are equally so
in properties, as many are mucilaginous, and the inner bark of others affords
material for cordage ; while the silky cotton, which envelopes the seeds of Bombax,
and some other genera, is employed in stuffing cushions and pillows, as it is unfit for
the purposes of spinuing. Several species of B d a x have, in the relations of travellers,

been called the cotton-tree ; and hence some confusion has resulted, as these have been
mistaken for the true tree cotton, Gossypium arboreum. The wood of Bombax malabaricum
is white, light, and spongy, frequently used in India for floating rafts. An astringent
gum-resin is yielded by this tree, called mochrus, which, as well as the young roots,
called mooslee-sufed, are considered very strengthening. The natives of India, like those
of Europe in former times, believing that external signs point out the properties possessed
by plants, consider that the twisted fruit of Helictere8 Isora, indicates that it is useful,
and they therefore prescribe it in pains of the bowels. Adansotu'a digitata, or baobab
tree, though not a native, is quite at home in India. I t is emollient and mucilaginous
in all its parts. The leaves dried and reduced to powder, constitute lalo, taken daily
by the Africans to diminish excessive perspiration. The fruit, slightly acid and
agreeable, is frequently eaten, while the expressed juice, mixed with sugar, is valued
as an antiseptic drink.-Hooker Bot. Afag. 2792.
24. BYTTNERIACEX.
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This order, sometimes called Sterculiacea?,includes plants agreeing in many respects
among themselves, as well as with the following and the two last orders, but differing
in some particulars so as to require subdivision into sections: they are chiefly found
in the hot parts of Africa, America, and Asia. They extend as far north as 31" of latitude in India, and southward as far as New Holland and the Cape of Good Hope.
The genera Sterculia, Byttneria, Pentapetes, W l e i a , Waltherio, and Melochia, are
common to India, as well as to America, and the two first to other parts of the world;
while Heretiera, Abroma, and Pteroqermum, extend from the Moluccas and Indian
Islands into the Peninsula, and southern parts of the province of Bengal. Eriolana,
Wallichia, Microkcma, and Kydia, are genera which have only been found in India;
the last in every part, and the others in the foreats which skirt Nepal and Kemaon.
The species of Byttmriacec~,which are found in the most northern parts of the
plains of India, are Melochia corchorijolia, an annual, which springa up during the
rainy season; Waltheria indica in the Deyra Doon; while of arboreous species, a
yellow variety of Stercdia coccinea, S. villosa, and Kydia calycina, are found in the
tract of forest, which extends from Hurdwar to the Jumna, and as high as four
thousand feet above the level of the sea, on the road from Rajpore to Jurreepanee. But
though the a t b o ~ o u species.are
s
absent from the plains, thoee which have been introduced succeed remarkably well in the Botanic Garden at Saharunpore; as Pterospermum amyolium, subm~oliumand semisagittatum, and Abrma augusta ;the last would
succeed in every part of India, as the climate pf Saharunpore so far to the north is favourable to it. Guaxuma ulm$olia, from America, is dso now perfectly acclimated in many
parts of India, as at Allahabad, and in the Saharunpore Botanic Garden.
As the nearly allied order, Maluacece, has been shown to abound in mucilage and in
fibre useful for its tenacity, so is it with many of the Byttneriacece. The young bark
of Guasuma ulmifolia, abounding in mucilage, is used in Martinique to clarify sugar.
The bark of Ky& calycina is employed in the northern provinces of India for the same
purpose, as well as A b e k c h w moschatus, both abounding in mucilage. The gum
Tragacanth of Sierra Leone is produced, as we are informed by Dr. Lindley, by a
species of Sterculia, which he has called S. Tragacantha. Sterculia u r m , a native of
the mountains on the coast of Coromandel, as well as of Hindoosthan, yields a gum
which is exceedingly like Trcrgacanth, and has been imported as such into England.
Sterculia guttata yields a bark, which the Malabars convert into a flaxy substance, of
which the natives of Wynaad make a sort of clothing. Roxb. F1. Ind. 3. p. 140.
Microlam spectabilia yields fibres fit for rope-making, and A b r m augusta abounds in
strong white fibre!, which make a good substitute for hemp, and as the plant
succeeds well in every part of India, grows quickly, and yields annually two, three,
or even four crops of cuttings fit for peeling; it is particularly recommended by Dr.
Roxburgh for cultivation. As the seeds of Sterculia chickcr are eaten by the Brazilians.
so
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so aye those of S. Balanghm, urens, and fatida, after being roasted, in India. The
concrete oil, or buttery substanoe, called cacao, accompanied by an agreeable aromatic
principle, yielded by the seed of Theobromu cacao, and from which chocolate is prepared, is too well knowa to require notice ; but it is mt uninteresting to remark, that
this plant thrives and bears fruit in the Botanic Garden of Calcutta, nearly in 22i0of
N. latitude,( apd that it succeeds remarkably well at Courtallum in 9" of N. latitude.
The cultivation therefore may probably be undertakenwith every prospect of success
in shady plqes in the Tinnivelly district.

The Eliacece, though named from an European timber-tree, are chiefly found in
tropical countries. he genera Corchow, ~ ~ r A f e t t aand
, G r e i a , of which numerous
species are found in India, are also abandant in the warm parts, both of Africa and
America ; and as has been remarked with the plants of some other families, many of
the same species are found in the most widelyseparated parts of India. Gewia betulefolia, with C o r c h m linearis and facrcicularis, extend from the Peninsula up to the arid
region on the western bank of the Jumna, where a new species, C. prostrqttw;is also
found. Corchotru capsularis and acutangulus, as well as Triurnfetta angulata, are
common at Saharunpore, as in the most southern provinces, In the tract of jungle
and forest, which clothes the foot of the Himalaya, we have several of the species
which are found in similar situations ixi Bengal and Assam, as -Triumfetta estuans,
Grewia helicteraifolia, tiliefolia, and sapida, which is apparently the same as G .pumihz,
Don, and G. nanu, Wall. Tn'umfetta obhgata extends as high as Jureepanee, or
five thousand feet above the sea; and Corchom humilis (nob) shews itself fifteen
hundred feet higher up, but both only durihg the rainy season. Grercia sclerophylkz,
didyma, opitifolia, and e M c a , are found in the Kheree Pass, in the Doon, as well
as higher up within the Himalaya, particularly in the neighbourhood of villages.
As we have seen with the Malvaced, and the other allied orders, so are the Ifliacece
remarkable for mucilaginous properties, as well as for tenacity of fibre ; and several
species of the genus Grewia have pleasantly-tasted acid berries, as was found among the
Afulvncm, in the fruit of Hibiscus Sabdarqa. Corchorus olitorius is in India, as in
Egypt, used as a pot-herb, and is in Bengal cultivated for the fibres of the bark, which
are called jute and pat. C. capsukrris is likewise cultivated in Bengal as in China, for
the same purpose. Its fibres, as well as those of C. olitorius, are employed in making
a coarse kind of cloth, called tat, of which gunny, or rice-bags, are made; also a
coarse kind of linen worn by the poorer people in some parts of Bengal, as we are
informed by Dr. B. Hamilton ; of it also the cordage employed in agriculture, and for.
rigging boats, is formed, and it is the material from which paper is made. The inner
bark of Grewia oppositifolia, as that of Tiliu, or lime-tree, is in Europe, is employed for
the same purposes, at lower elevations within the Himalaya ; and the leaves of some
species,
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species, as of G. didyma,are given as fodder to cattle, and are even stacked up for winter
use. As the wood of the lime-tree is valued for its close grain, lightness, and smoothness,
solkmia A m n i l l a , or Trincomalee wood- tree, affords timber, valued also for its lightness
and strength, and is employed in the construction of the excellent Massoola boats of
Madras. Grewilr elastics, figured at P1. 22, called dhamnoo by the natives, and common
in the Himalayas in northern latitudes, at moderate elevations, affords timber which is
buggy
highly valued for its strength and elasticity, and therefore much used for
shafts, and bangy sticks. Some of the species of Grewia, as before mentidned, yield
pleasant acid berries, much used for making sherbet. Of these, G. asiatica may be
instanced as common in gardens ; but G. sapida, helecterifolia, sclerophylla, and others,
are used for the same purpose.

v,

Grewiu eZmtica; foliis 6nerviis ovatis acuminatis saepe subtrilobatis serratis, supra stellato-piloais
subtus stellabtomentosis canis tramvewim reticulatis, pedunculis Sfloris petiolo longionbus, sepalis
I-nerviis petala triplo superantibua-Hab. This tree ia common in the Himdayas, in the tract between
the Ganges and Sutlej rivers, and well known, ae above mentioned, for the elasticity of its timber,
whence the specific name has been applied. I t attains a height of from fifteen td twenty feet, the older
branches smooth, the younger densely hoary or rufous, with stellate pubescence. Leaveu ovateacuminate,
frequently tapering towards and unequal at the base,'sometimea obscurely %lobed towards the apex.
Petiolee short, thickened towards the apex. Stipdee subulate, very hairy. Peduncles lateral or
axillary, solitary or aggregated, twice as long as petioles, hoary as all the young parts, Sflowered, each
pedicel supported by a subulate bracte. dlabaetra globose, hoary. S q a & coriaceous, hoary externally,
coloured and rather smooth internally. Petak small, oblong, smooth. Stamem very numeroua
Germ very hairy, M e d . v. Tab. RR. G r d eZmtica.-1. A flower.-% The same, with the sepale
One cut transversely, containand petals separated.--$. Anther magnified.4. Two ripe drupes.--5.
ing, by abortion, two nuts.--6. Another, containing only one nut.

26. HUGONIACEB.
Hugonia temporarily placed at the end of Chlenacee by M. De Candolle, has been
formed into a separate order by Dr.Wight and Mr. Arnott. The three known species
of the genus are distributed between the island of Mauritius and that of Ceylon ; the
one, H. mystax, found in the latter, extends into the coast of Malabar, but not higher
up in India.

27. ELBOCARPEB.
This family, formed of few genera, but which are distributed over a very extensive
space, being found in Penang, Cochin-china, and the Moluccas, in New Holland,
Van Diemen's Land, and New Zealand, as well as in Chili and Peru, has several species of the genus Elmcarpus in India, which has itself the distribution of the order in
the Old World. The Indian species are found in the Peninsula and from the Burhmese
territories, along the foot of the Himalayas, and one species, E. serratw, as far north
as the province of Kemaon ; but I have not met with it, or any other species, to the
northward of the Ganges.
The namejulpai, or olive, is applied to the fruit of some species of El~ocarpus,which
is eaten ; while that of others is dried and used in the curries of the natives of India, and
also pickled, according to Dr. Roxburgh, though he mentions having been unable to
extract
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extract any oil from the fruit. The hard and dry, deeply-grooved and elegantlysculptured seeds of this genus, particularly of the species E. ganitrus, tuberculatus, and
lancwlatus, are frequently worn as beads, by the holy men in India; and set in gold,
are sometimes even sold as ornaments in shops in Europe.
28. DIPTEROCARPEE.
The existence of this order was first indicated by the junior Gaertner, who described
and figured together the genera Shorea, DiqDterocarpw, and Dryobalamrps, pointing out
their close affinityto one other, as well as to his father's Caryolobh. Dr. Roxburgh
also fully recognized its distinctness ; and in addition to the two first, referred to it his
Hopea, as well as Vateria of Linneus. The order he named Shoreme, but his work
having remained so many years in manuscript, the name Dipterocarpca was applied by
Blume, and has been generally received. This order is readily recognised by the
fruit being surrounded by the dilated, foliaceous, frequently unequal calyx : it has been
shewn by Blume and Dr. Lindley to be allied to Malvlzcee, by its crumpled cotyledons,
and the contorted aestivation of the corolla ; in the latter respect, it is allied to B o m b a ~ ~ ? ,
but may be readily distinguished from both by its calyx not being valved, as well as
by its free filaments, two-celled subulate anthers opening towards the apex, and by
the coriaceous one-celled fruit. From Byttnerjacee it is only distinguished by the
imbricate aestivation of the calyx, free stamens, and inverse embryo ; approaches
Zliucee in the free stamens and stipulate leaves, and Elaocarpa in habit and in the
form of the anther, but may be distinguished by its petals not being fringed, and by
the want of albumen. Their resinous juice, solitary superior ovarium, drupaceous
fruit, numerous long anthers, irregular-coloured calyx, and single exalbuminous seed,
allies them, as Blume remarks, to Guttifere, from which their stipulae and the aestivation of the corolla abundantly distinguishes them. (Lindl. Nat. Syt. of Botany, p. 42.)
Dr. Lindley includes them in his Nixus, Malvales, with Byttwiacee, Malvacea, (of
which Bonrbacece is considered a section), Eleocarpea and Tiliacece : Mr. Don places
them near Ochnacece. The dilated persistent leaflets of the calyx seem to be useful in
preventing the seed sinking into the ground, as those of Shorea robwta will not germinate, unless kept near the surface.
The distribution of this order is peculiarly Asiatic, almost Indian, extending
from the line up to 31' of northern latitude. Caryolobis is only referred to the East
Indies. The genera Dryobalanops and Dipterocarpw are found, the first only in
Sumatra, and the second, though occurring in Java, is also found in India, with
$horea, Hopeu, and Vateria; the two latter only in the peninsula of India, though
the first is mentioned by Dr. Roxburgh as occurring in the Balaghaut Mountains, but
all three, with Dipterocarpee, in the lower provinces of Bengal, such as Tippera and
Chittagong, whence, with the exception of Vateria, they extend southwards into the
Burmese territories and the Malayan peninsula. Shorea robwta alone extends to the
most northern distribution of the order, being found all along the foot of the Himalaya,
P
to

106

I L L U S I D B A T I O N S QJ? T H E B O T A N Y O F

CWrn?na-

to the neigtbaunhd uf the Jumna fbmning vast forests, frequently unmixed with any
other b e , but g s n d l y confined m the most northern parts within the frst range of
hills. The tnees of thh family are aonepicuourr for their size, Mty, andl i
h the
excellent timber which most oE t h m , d h d P h r e a zdzlatrr or &d -ding
the best
and most extensively-used timber in India ; the goodness of which must depend in a
great measure on the resin, called ral in the northern, and dhoona in the southern
provinces, which it contains, and for which so many of the hmily are conspicuous.
Dryobalanops Camphora, the fiorea Camphm+ra of Dr. Fbxburgh, is, perhaps, the
most remarkable species of the order, as it affords both the camphor and camphor-oil
of Borneo and Sumatra. Mt.Prince, of Tappanooly, on the western coast of the latter
island, writes thab this tree grows spontaneously in the forests, and is to be found in
abundance from the back of Ayers Bongrrg as far north as Bacongan, a distance of
twenty-five miles. It is one of the largest trees that grows on that coast, several being
six or seven, others only two and a-half feet in diameter. The same tree which yields
the oil, would have produced camphor, if unmolested; the former being supposed to be
the first stage of the lbtter's forming, and is consequently found in younger trees (Roxb.
3'1. Ind. 2. p. 616.) 'Phis camphor is highly valued by the Chinese, as we learn from
the writings of Sir G. Staunton and Dr. Abel. By Mr. C. Groves I was informed that
they actually give a higher price for it in its coarse state, than they afterwards sell it for
when purified! This is confirmed by what Sir G1. Staunton relates, that " owing
to the Borneo camphor being so pure and strong, as readily to communicate its odour
and virtues to other inspissated oils, which thus pass for real camphor; and this
adulterated dtug is sold by Chinese artists, at a vastlylower price than they themselves
give for the genuine substance from Borneo." (Staunton. Trav. vol. iii. p. 289.) This
can be accounted fbr, only by supposing that they dilute it, when purifying, by subliming
it with1 their own camphor, obtained by the sublimation of the substance procured
from the maceration and decoction of the branches of L a u m Camphora; of this
the timber is too valuable to allow of its being cut up for the much purer and
stronger camphor, which it contains in a solid state.
As many of the Dipterocarpece might, without doubt, be extensively introduced
either as timber-trees, or for the products which they yield, into the southern
provinces Gf India, I annex the remarks which Mr. Colebrooke has subjoined to
his paper on Dryobabnops Camphora. By this able summing up of details, apparently taken from Dr, Roxburgh's manuscripts, it will be seen that this philosophical
botanist early appreciated the advantages of studying the properties of all the plants of
a natural order, in conjunction with their structure.
"Shorea robusta and Tumbugaia," Mr. Colebrooke remarks, " and perhaps other species
of the genus, yield in great abundance the resin, called by the Hindoostanees dhoona,
and by the Englisb, in India, danzmer, which is very generally used as a substitute for
pitch for marine purposes. The natives of India also employ it in their temples, in the
manner of incense, Dipterocarpus costatus, turbinntus, incanus, alatw, and probably
other
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other species of the genus, afford the several wrta of balsam, called by the natives tq
f ndia gurjun; by the Cinghalese dhoonatil; and by the English ioatni-oil. Vateria indicd
produces the resin m India called c q l , (m England khown by the name of gum amme,)
as very nearly approaching the true resin of that name. The best specimens are
employed as ornaments, under the deliomination of amber (kahrobo), to which it bears
external resemblance : in its recent and fluid state it is wed as a varnidi (called Piney
vmish) in the south of India (&cchannn's. Mysore, ii. p. 476,) and dissolved by hkat,
in closed vessels, is employed for the same purpose in other parts of India. Ahother
plant of the same genus, I? Zamtzfolia, affords a resin, from which the Indians prepare
one of the materials of their religious oblations." (As. Res. Ai p. 539.)

This order, with Camllktz, first formed by Messrs. De Candolle and Mirbel, of some
genera separated from Jussieu's Aurantia, was subdivided by the former into several
raections. Dr. Lindley, however, states that " no solid difference exists between this
order and CanreZliea, the T h e a m of Mirbel ; and Carnbessedes, &er a careful revision
ofthe whole, has come to the conclusion, that even the sections proposed by De Candolk among Ternstra?miaced, are untenable." As this opinion appears to me the most
correct, I have followed the two latter authonr in uniting the two orders.
The geographical distribution of this order is p~ticularlyinteresting, on account of
its containing a plant, which, scarcely known a century ago, has given rise to a most
extensive commerce, and changed the habits of the most civilieed nations, who hardly, in
any other respect, agree with the people from whom they receive, and follow in the use
of the refreshing beverage, afforded by the leaf of the tea-plant. This order, numerous
in genera, though few of these are very abundant in species, is confined to'the warm parts
of Asia and America, with only one genus ( Veniemtirr) of doubtf~ilafiinity, consisting of
but a single species existing in Africa. The Asiatic species are chiefly confined to
China and the mountains which form a barrier between it and India ; and as there is
considerable resetnblan~eit will be seen between the cultivation of the plains, so is there
no less analogy in the vegetation of the mountains of the two countries ; and this order
is well suited to pmve the point. The genera Camellia and Thm, forming the Camellied
of De Candolle, and Theacece of Mirbel, distinguished from Tmstra?miaced on account
of the seeds being destitute of albumen, were at one time considered exclusively
Chinese. Species of the former were originally found in China and Japan. C. Japmica
was figured by Kempfer at p. 851 ; C.Sasanqua by Thunberg, in t. 29, in their Floras
of Japan ; and C. okijiia by Dr. Abel, in his Journey in China, at p. 174. In addition
to the original Chinese species, others have been discovered in India, where species have
been found by Drs.Wallich and. Buchanan in the mountains near Munnipoor, Pundua,
and Silhet, about 24' of N. latitude ; and one species, Camellia Kissi, in the mountains
surrounding the valley of Nepal, between 27" and 28' of N. latitude, which is figured
P 2
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at t. 256 of Dr.Wallich's magnificent work, Plant@Asiaticre Ruriores. The genus n e a ,
which is itself referred by some botanists to Camellia, is almost exclusively confined to
China and Japan, and some of the neighbouring islands; but consisting chiefly of
cultivated plants, it is difficult to ascertain the native country of the genus. With
respect to the distribution of the other genera of th* order; CIeyera and Ellrya
were both thought peculiar to China ; but of the former, the variety Wallichiam
of C.ochturcea has been found in Nepal, the other variety K ~ f e r i a n a , is figured
in Sir Joseph Banks's platee of Kaempfer's plants; and C. Japonica, in
Kaempfer's own work, at p. 774. So also E u y a , of which the two first known species
were found, the one in Japan, figured by Thunberg, tab. 25; and the other in
China, figured in Dr. Abel's Journey, p. 378, has also afforded several Himalayan
species, of which E. acunainata is figured at tab. 24 of the present work, occurring
at an elevation of 6,500 feet, in 30" of N. latitude, near pines, and among oaks and
rhododendrons ; the rest of the species extend along the Himalaya, in Kemaon, Nepal,
and the mountains of Silhet and Pundua. Species are also found in both the Indian
and Malayan peninsulas, as well as in the island of Penang. Dr.Wallich's new genus
Anneslea (PI. As. RQr. t. 5), allied to CEeyera, is found at Moulmein. The genera
Saurauja, Gordonia, and Cochlogpermum, are divided between India and America. S.
NepaZensia ( P l . As. t. 148) extends as far north as E u y a acuminata, but is found at
lower elevations, as about Sahunsadhara, near the Deym Doon, whence it extends
with S.fwtigiata (PI. As. t. 178) to Kemaon and Nepal. The other Asiatic species are
found in Silhet, Penang, and Java, and the American species in Mexico. Cochhpmmum,
of which one species is found in Mexico and Brazil, has another, which is found in all
the hilly parts of India. This, C. gossypium, D .C. (Bornbar gossypium of authors)
Dr.Wight has figured (Suppl. Hooker's Fl. Emt. P1. xviii.) from a drawing made in the
Peninsula ; Dr. Rohurgh describes it as common in the Circar Mountains ; I have seen
it in abundance in Bundlecund, on the hills round and near Adjigurh and Kallinjur,
as well as on those near Hurdwar and the Kheree Pass. The genus Gordonia, of which
species exist in Jamaica, as well as in Virginia and Carolina, has also one species,
G. WaUichii, in Nepal, Silhet, and Chittagong ; and others in the Malayan Peninsula.
Several other plants from the Malayan Peninsula have been referred, but all with doubt,
to the genus T m s t r m i a , from which the order is named, and of which the species
are found in the warm parts of America.
The properties, with the exception of those of tea, are not well known of the plants
of this family. The leaves of the tea-plant, owing to the tannin and gallic acid which
they contain, are tonic and astringent, while the fragrant volatile principle which
they likewise contain, makes them act as stimulants, and be injurious to some
constitutions ; though affording a highly grateful and refreshing beverage to the generality of people. The leaves of Thea Cochinchinensis are likewise used to make a warm
and diluent beverage. The seeds of the common tea-plants contain much oil, but it
i s expressed only from those of T. oleoso, and used in Canton and Macao for many
economical
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economical purpooes. In like manner some species of CameUicr, as C. dnrplyera, in
Cochin-china, and C.olezima, extensively cultivated in China, yield, eqmcially the
latter, a valuable esculent oil. CarneUia Japonica is chiefly known as one of the most
ornamental of plants; but C. Sasanqua is said by Thunberg to have leaves with a
very agreeable odour, which are sometimes mixed with tea to improve its flavour.
So also the Nepal Camellia, C. kissi, is conspicuous for the oilinesa of its seed, and for
the leaves acquiring on being dried the peculiar fragrance of tea. ( WaUich. As. R G ~xiii.
.
p. 429.) The seeds of Cochloapermum Gmypium are surrounded with cotton of a soft
silky nature, and the tree yields the gum called b e e r a , which in the north-western
provinces of India is substituted for tragacanth : a decoction of the mots of C. imigne
is supposed in Brazil to have the power of healing internal abaceeses. (Lindl.Nut.
orders, p. 44.)
But of all those which belong to this family, the TEA-PLANT
is alone of any commer-.
cia1 importance, but this in so pre-eminent a degree as to render it a most desirable
acquisition to other countries. An inquiry into its history and habits therefore becomes.
interesting, that we may ascertain whether it be so local and peculiar in its nature, as to.
render futile any attempt to introduce it elsewhere. To do this satisfactorily, it will be
necessary to enter into some detail, respecting the varieties or species which afford the
different teas of commerce, the extent of their distribution, the climate, soil and
culture, which they prefer, as well as the plants with which they are associated, either
in a wild or cultivated state.
The tea-plant has been supposed to be indigenous in the mountains which separate
China from the Burmese territories ; but we are informed by Dr. Abel that he found
a small shrub, of what is commonly considered the green variety, apparently in its
natural habitat, and near no plantation, at See-chou, in the province of Kiang-see,
about N. lat. 26O, where the hills were covered with pines. Thunberg states that
tea grows every where in Japan, bath naturally ( V e ) and cultivated, on the margins
of fields. One species, so named, is described by Loureiro, as found both cultivated
and in a wild state, in the northern provinces of Cochin-china; and the same author
describes T. okma aa common about Canton, both wild and cultivated. To the kindness of Mr. Reeves, I am indebted for the information that there is a species of Thea,
growing wild in the neighbourhood of Macao, which is much larger i n the leaf than
either the black or green tea plants.
But it has been made a question, whether tbe varieties of tea known in commerce
are due to difference in species, or only to differences in soil, climate, culture, and
mode of preparation. The latter appears to be the opinion of Ksempfer, Thunberg,
and Siebold, as they admit of but one species of 27m, and is that now generally
entertained ; Thunberg notices two varieties of Thea bohea, but says they can hardly be
distinguished into species. Siebold states that the variety uiridi~of T. chine-,
D.C.,
is a shrub every where cultivated in Japan ; but the variety bohea he had only seen in
gardens, introduced from China. From this fact one would be inclined to conclude
that

that tbey wbre diatinot ; and as all tke observations wen6 made in J q m , 4t is probable they all three only saw one species cultivated there: as there is maon for
I the t e a of cambelieving, that the opinion of Linneus thrrt two species of K ~ Cyiekl
merce, is the mom correct.
Dr. Abel, when passing through the tea coun%ry, had little doubt M there being two
species of tea-plant ; but he could nut at atthe time define the character, and was
unfortunate in losing his specimens in the shipweck of the Alceste. But he mentions
that the plants from the Clack and g m tea-distrio~.di;tTemd in the form, colour, and
texture of their leaves ; those of ehe p e n tea bemg larger, thiwler, and of a lighter
colour than those of the black, ehough growing in the same soil : t h e differences he
also observed in a large plantation near Macao. Dr. Hooker, in the Botanical Magwine,
t. 3148, has given the characters of the two species. Thea viridis, which is the epecies
figured, he describes as " a l a p , strong-growing, olmorst hardy, plant, with spreading
branches ; its leaves t h e e to five inches lmg, very broadly IaaoeQaatc, pale p e n , eingularly w a d , with the margin reflexed ; the flowers large, m W y , d
y oarnhed to
the upper axil. These appear in aatumn, six weeks or two months e a ~ I kthan t b
of T.*a, whida is of smaller size, with remarkably mt s W br4nches ; leaves not
above half' or two-thkds bhe aize of the former, perfectly fist, more coriaoeoue, of a
dark green, bearing in the a i l s 4 m m e m s leaves two or tiwee flowera, which are
smaller, and ham a sight fragrance ; and are in perfection during wirrta. This p b t
cannot withstand the frosts of an English climate."
Mr. Reeves, h e opinions, from his long residence in China, and attention to
subjects of aatud hiat-,
are entitled to the greatest weight, is the most recent author
who has refieored to this subject; and he expresses his surprise a that any person who
has been in China, or, indeed, any one who has seen the difference in the colour of the
infusions of black and greea tea, could suppose for a moment that they were the produce
of the same plant, differing only in the mode of curing; particularly as they do not
grow in the neighbourhood of each other." (Loudon's Gad. Mag., v. k.p. 7 13.) To thia
opinion, it will be seen, he still adheres, as in a later +it& which I have been favoured,
he informs me that he believes that the T 'vi~idirPof the gardens is the plant from
which the green tea of commerce is prepawd, and that the plant which produces the
black tea of oonunerce, as oouchong, mngou, &c., is not so common in England. Both
may be seen in great perfection in the Messrs. Loddige's rich and exteneive nurseryplant haslived firr many years in the open air. The
grounds at Hackney,where a --tea
first impremion on seeing them, iti~that of surprise at their ever having been confounded;
as nothing can be more distinct, than the large, membranous, light green, wavy leaf, with
large and irregular sermtures, and straggling habit of the green-tea plant, from the smaller,
flat, thick and coriaceous, dark green leaf, with small and even serratures, and erect
port of the black tea. Both plants have been figured in Loddige's Bot. Cab. t. 226 and
227, and the characters well givet.1, as also in tbe above extract from Dr. Hooker. I
would only add, that the flowers, though commonly, are not always single in the axils
of
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of 2 7 uiridk;
~
and this, though e d i e r in flowering, is not so much oe as described.
The p e a tea being the B d i e r , is oultivated, as w4 shall me, in the northern,and the
Mack tea in the sotithem pPavinow d China. 'Etw formeria tbe only Itindl oultivabd in
Japan, acmm%ng te G i M d , and ie that figured by Kaempfer, Amm. Etvt., p 807.
Notwithstanding thetabow epinione, d the dhdnofnew in the characters of the
two apeciea, a~ above given, there is an unaocouatable dkrepancy in the etatementa,
as to the plants which afkird the gram and b k teas af commerce, especially 88
Dr. &el, after giwing his opirmion t l a t there were twolepecies d tea-plant, mentions
that h m pePsons per&ctlg conversant with tbe Chinese method: he learnt that either
of the two plante will atibrd the black or green tea of the shops ; but that the bmad
thin-leaved plant ia p r e M fbr making the green tea." (h.
to Chimz, p. 222.)
This is in conformity ~ 4 t the
h inhrmation communicated to Dr. Hooker, and also with
that originally given by Mr. Pigou (A#.An. Reg. 1802), on the authority of a Chinese,
who Bad been eiglit times in the bohea country, remaining there from four to dx months
each time, and who atated that " bohea may be cured as hyson, and hyson as bohea."
To this Mr. Reeves mplies in the letter to which I have alluded, that the Chinese
manulFacturera do not, an& tz
ley my they cannot convert black tea into peen, and vice
verstl: and this P believe to Be true; indeed, the colour of the infusions is alone sufflcient
evidence." The discrepancy in tlie idbrmation Mr. Reeves explains, by adding, that
" there is a species of tea grown in the province of Canton of a pale-cobured leaf
(occasionally mixed with congou tea, to make the tea, imported under the name of
bohea), and this tea ean be coloured and made up to imitate varioua qualities of green
tea, and large quantities are yearly thus made ; but still it ia only an appearance that
can be given ; the deception is detected as soon as i t is put into water." Owing no
dbubt to these mixtures, is the difficulty in detecting the two kinds af leaf in the teas of
commerce ; but m good teas. they may be distinctly recognised. Dr. Abel's information
having been obtained &om hearsay at Canton, moat probably refera to the kind described
by Mr. Reeves, as he most particularly distinguishes, and lays dbwn on his map, the
green and black tea districts ; but arguing upon the correctness of the information he had
obtamed, concludes that the differences observed may be prodtlced by a due manage*
ment of the heat used in dying the plant. Mr. Millet's account, Mr. Reeves says,
he himself knows rehis to some of this tea.
A very important consideration being to ascertain the climates in which the tea-plan ts
are chiefly cultivated, i t is necessary, in the first instance, to determine the extent over
which they are distributed, before we can form any idea of the degree of heat and cold
to which they are subjected, Dr. Abel states, that " the green-tea district in the
province of Keang-nan is embraced between the 29th and 31st degrees of north latitude,
and is situated on the north-western base of a ridge of mountains, which divides the
province8 of Che-kiang and Keang-nan. The bhck-tea district, in the province of Fokien,
is contained within the 27th and 28th degrees of nwth latitude, and is situated on the
south-eastern declivities of a ridge of mountains, dividing the province of Fokien from
that
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that of Keang-see." p. 223. Hence we perceive that the tea districts have both a northwestern and a south-eastern aspect, and that Dr. hooker'^ statement that the Thea v i d i ~
is able to withstand the greater degree of cold, is confirmed by the fact of the green
teas being procured from the more northern latitudes. This has reference to the
teas usually manufactured for foreign trade, and is conformable to the information
given by Mr. Reeves (Bot. Mag. I. c.), who states that " the black teas are chiefly grown
in the N. W. corner of the province of Fokien, in about lat. 27" 5V, long. 1" 30' E. of
Peking, and the green tea in the southern part of Keang-nan province, about lat.
29" 58', long. 2O E. of Peking." At Hwuy-chow-Foo in the latter, the greater proportion
of hyson and twankay is manufactured, and the black teas at Gan-ki-hien in Fokien.
By Mr. Reeves I am further informed, that in a Chinese Herbal, in which the plants
used in medicine are described, tea is said to be produced (among other places to the
northward of 31') in nine places in Hoo-Qwang, three places in Ho-Nan, one place in
Shensi, and two places in Shan-tung ; one of these latter, and the most northward of
the whole is Tang-chow-Foo, in 36' 3 W north latitude. From Kaempfer, Thunberg,
and Siebold, we learn that the tea-plant is extensively cultivated in the islands which
form the Japanese territory ; and these extend from 30" to 41' of north latitude. I t is
also cultivated in the southern province of Yunan, whence we learn from Du Halde and
Sir G. Staunton, the tea is procured, which is made up into balls ; and likewise at
Ho-ping in the province of Quang-tung; Dr.Wallich further mentions, that it is also
cultivated in Cochin-china, as far south as 17" of north latitude.
But as from the information obtained by Sir G. Staunton, we learn that the
tea-plant thrives best between 238" and 30°, and as the principal cultivation of
the best teas for the foreign trade is between 27" and 31" of north latitude, the
space included between these forms a belt, which will serve as a criterion of
the soil and climate best suited to this plant. With respect to the former, Dr. Abel
gives the only precise information I have been able to obtain, and he states that
from every account given of the tea-plant, it succeeds best on the sides of mountains,
where there can be but little accumulation of vegetable mould. The plantations which
he saw were always at some elevation above the plains, in a kind of gravelly soil, formed
in some places by disintegrated sandstone, and in others by the debris of primitive
rocks. A large and flourishing plantation of all the varieties' of the plant brought
together by Mr. Ball, the principal tea-inspector at Canton, is situated on an island
close to Macao, in a loose gravelly soil, formed by the disintegration of large grained
granite. "Judging from specimens," Dr. Abel continues, " collected in our route through
the province of Keang-nan, whence the green tea is procured, its rocks consist chiefly
of sandstone, schistus, and granite. As to what may be the exact nature of the rocks
of the black tea country in the province of Fokien, I have no precise information. But
as the great ridge separating that province from Keang-si is a continuation of the one
dividing the latter from Canton, it is perhaps legitimate to conclude, that their constituent rocks are the same ; and that the hills and soil on the eastern are the same as
we
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we found them on the weeten side of the ridge, or &at they are c o v d by a soil like
that in wbich the Cumel& flourilpbes." (AM, p. 924.) This is most likely to be the
case, as Sir G. S@untan state% t4at a chain of granite mountainrr begns a t Hangcboo-fw, with a direction to the southward, and that vast tracts ofhilly land rn planted
with tea in the province of Fokien. Mr. R e e m h m the view^ he has uf Soo-Ei-Shan,
where the beat Mack teas am grown, suspecta that the &Us are schitme.
With regard to the climate of thi8 tract of country, m ,th& beat suited to the
cultivation of the tea-plan@, we are without precise information, as no one competent
to make observations has resided thmughout the year in the principal k a districts ; but
the approximative resulta we are able to obtain will perhaps be aufcient for practical
purposes, particularly if connected with a view of the vegetation. In f i e first place, if
we look at the tables which have been calculated, and thoae of Mr. Harvey are the
latest, we shall find the probable mean temperatures of Canton, of the parallels of
latitude of 29" and of 31°, as well as of Pekin, t.0 be 74.73" ; 72.62' ; 69.86" ; and
62.43' respectively. But it is deeirable to have these theoretical results confirmed by
practical observations, especially as temperature is not invariably found to go along
with latitude, particularly with regard to the eastern and western i d e s of continents.
This the illustrious Humboldt has long ago s h m in his paper m Isothermal lines: whew
he has remarked that " the whole of Europe, compared with the easfern and weatern
parts of America and Asia, has aa insular climate, and upon the same isothermal line,
the summer becomes warmer, and the winters colder, in proportimi as we advance from
the meridian of Mont Blanc towarb the emt or the west; the westem parta.of all
continents are not only warmer at equal latitudes than the eastern, but even in the
zones of equal annual temperature, the winters are mate rigorous, and the summers
hotter on the eastern, than upon the western coasts of the two continents. The
northern part of China, like the Atlantic region of the United States, &its
crmsiue
climates (as Buffon indicated) and seasom strongly contrasted, while the coasts of New
California and the embouchure of the Col-,
have winters and summers almoat
equally temperak. Thus we find at New York, the summer of Ram and the winter
of Copenhagen ; at Quebec, the summer of Paris and the winter of PeBersburgh. In
China, at Pekin, for example, where the mean temperature of the year is that of the
coasts of Brittany, the ecwhing heats of eummer are greater than at Cairo, and the
winters as rigorous as at Upsd." These r&ulb h,am been deduced by their illustrious
author from the observations of Amyot, which were carried on for a period of six years :
by these it appears, that Pekin, in N. ]at. 39" 64/ and E. long. 116' 27', and at the level
of the ocean, has an annual mean temperature of 54" Y, that of the warmest month
being 84" 38', and of the coldest 24" 6 2 ; while the mean temperature of the three
winter months is 26" 42/. The severity of the cold may be judged of by this, and by
the thermometer sometimes falling, it is said, as low as 63" below zero, as well as by
the great thickness of the ice with which the rivers are frozen over. The summer
is as warm as that at Naples, with a mean temperature of 82" 68, and the greatest
e
heat
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heat as high it is said as 121". The mean temperature of the three spring months is
56.30°, and of those of autumn 54.32", but it frequently freezes in both March and
November ; the mean temperature, however, of seven months is above 51.8', or that
of the months in which trees vegetate that lose their foliage. The temperature of
the spring months being of March 41.4", of April 57.0°, of May 70.3", and of June
84.2' : the increase of the vernal temperature and the differences between these four
months are seen to be very great, and very equal (15.7', 13.3", and 13.9') as characteristic of climates where the division of the annual heat between the seasons is very
unequal (IrlumboZdt on Isothemnal lines. Brewst. Journal, vol. iii. iv.)
In some works it is stated that there are properly only two seasons at Pekin, summer
and winter, or the seasons of snow and rain. The months of June, July, and August, are
stated to be very rainy, and the average of rainy days to be fifty-eight. The climate
of the northern provinces must, however, be considered a dry one, as we learn, from both
Sir G. Staunton and Dr. Abel, that large stacks of salt are left in the open air, on the
banks of the Pei-bo, covered only by bamboo matting under a coating of clay. The
showers are described as being light ; no indications of a damp atmosphere are mentioned,
but heavy dews occur in the evening. The season in which China was visited by
Lord Macartney's embassy was peculiarly dry, as it is mentioned that from July to
November scarcely a shower had fallen, and the country had been traversed from
Zhehol to 30° of N. latitude. Lord Amhert's embassy also, which arrived on the Pei-ho
on the 12th of August, had hardly any rain until the beginning of November, when they
had got into the tea country. Le Compte also mentions a drought which bad continued
for five months in. the year he arrived in China. The foregoing view of the climate of
Pekin, though. more severe than what the tea-plant is subjected to, will serve as an
approach to a true estimate of the extremes of temperature which it is capable of
bearing, as it is cultivated in 368" north, and also in Japan.
As an indication of a southern climate where the tea-plant is cultivated, and the
only one of which we have any account, it will be useful to refer to the following
view of the climate of Canton furnished by Mr. .Reeves to Dr. Lindley. I have
deduced the mean temperatures from the maxima and minima, the results, therefore,
though wmewhat ,too' low, aahnot be very far from the. truth. . The range of the
thermometer, and its means in the several months a t Canton, are: in
.

Jan.

Maxima 74
Minima 29
Means

61.6

Feb. Mar. Apr. May. June. July, Aug. Sept. Oct. Nov. Dee.
78 8fe 86 88 90 94 W
88 86 80 70
38 44 55
64 74 79
76
70 57 40 45
58

69

70.6 76

82 86.6 8g.5

79

71

60

57.5

... 69.7 Mean annual
temperature.

The cold weather months, or from November to February, are fine, dry, and bracing,
with a range of the thermometer from noon to night of 10" and 20°, tbe prevailing winds
being N. and N.E. February is cold and rainy, March warm and foggy. In April
and May the weather is warm, but pleasant, with variable winds, chiefly from the
S. and S.E. In June aod July there are often heavy showers with thunder, lightning,
and
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and occasionally typhons. During these two months and in Augwt, the thermometer
attains its highest elevation, but seldom exceeds 90". The beat, however, is very
oppressive to many ; for at the latter part of this period, when the wind is weoterly,
there is little variation of the thermometer night or day, a d k i e n t indication of the
moisture of the climate during this season.
I t would be desirable to know the quantity of rain which falls, but the only register
that I have met with is one kept at Macao, and appended to the above thermometrical
register of Canton. The climate is much the same in the two places, with the
exception of a much smaller range of the thermometer at Macao, as might be expected
in an insular climate ; for though the heats are nearly as great in the warm months,
the fall of the thermometer at night and in winter is much leas. The quantity of
inches
rain which falls at Macao, on an average of eighteen years, is about
annually-107 inches is the largest, and 49 the smallest quantity which fell in any
year. Some rain generally falls in almost every month, though comparatively little
from November to March; about five inches in both April and October, and about
ten inches in each of the months from May to September, both included. If we
compare the climate of Canton with that of Calcutta, which is not a degree to the
southward, we shall find that with a maximum temperature of 93.6O, 3.6" above that
recorded at Canton, the minimum is only 56.8', being 27.8" above that at Canton;
and while the mean temperature of the latter is 69.7"' (74' according to some), that at
Calcutta is above 78".
But as a great part of China, with a portion of the tea districts, has been traversed by
the two British embassies, it will be useful to refer to the thermometrical observations
which were made, though only for a short period of the year. The only meteorological
register saved from the shipwreck of the Alceste, was that kept by Dr. Lynn during
Dr. Abel's illness, from the 8th September to the 24th of November, that is, from
Tiensing, near lat. 3g0, to Nanchang-foo, about lat. 28" 40', which is about the
northern extent of the black tea, and the southern limit of the green-tea district.
Previous to this, and while at Tung-chow, nearly in N. lat. 40°, Dr. Abel observes,
that Fahrenheit's thermometer from 20th August to the 2d of September, frequently
stood in the shade during the day at 88O, rose once to 93', and never fell below 83O.
In the night it generally fell to 72' and 70°, and the weatber felt chilly. Prom the
above register, it appears that the range of the thermometer was: in the
Province of Pechelee
Shantung
Keangnan
Ditto

.

Morning.
from 8th to 16th Sept. 66' to 70"
16th Sept. to8d Oct. 64
64
... Sd to 18th Oct. bfr 66
18th to end Oct. 6G - 62

-

...

......

Teaplant}
fimt met with
Kiangsee

...

%
Nov.
I to 13th
13th Nov. 24

....

......

Noon
7
' 7" to 8RO
72
80

......

60

...

- ...
...... 66 - 76 ......
- 7%
...... 64 - 76

- 63
44 - 6% ......
52

Evening.
76" to 800 (1)
66 tom
to70

60

- 68

(1) A month later in the season, Lord Maautney'e embassy had found the thermometer at Tim-Sii varying
fh
400 in the morning to 800 at noon.
Q 2
If
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If we compare the range of tbe thermometer in the two latter periods, or during the
morrth of November, d e s , the embasey passed from 31" to 98' 40" of N. latitude, as
before, wi* some place h India, we shall find that Sahsrunpore, in lat. 30°, and
elevated 1,000 feet, appro;giinqtea ie &mate during this-month, trs the thennometer
ranges from 45" to 55' in the mornings, and from 60°, tb 849 at the hottest time of the
day, which is always, at least, two hours after noad. If we sappose the decrease of
temperature to be,osly equal to what takqs ,place .at Sahmp#tt, we shall have a;
mean temperature of 52" in the coldest month, Januay ; with the thermometer sometimes down to the freezinghpobt, and.raaging-upto6€i0in the wsnnest part of the
day : but the extllemes we know mast be gFaatet frbm What .takes phwe both at Canton
and Pekin, on account-of the eastern e x p u r e of China. This is confUimed by Mr.
Reeves, who informs me, that ',' mow has been an the ground for days together upon
the green teas, and the manufacturere of 'the Mack tes cotnplaia of the coldness of
their country at times." With mpect to m o h r e , we have seen that the largest proportion of rain falls at and near Canton, while the sun is in the neighbourhood of the
tropic of Cancer ; so tbat there may be said to be a rainy seas- there, though not so
decidedly as in Bengal ; and Mr. Reeves has known the black-tea lhanufacturers complain " that their &st pickisg (in May and June), o h sutTers from rain, and cold
easterly winds."
These few indications of the climate being premised, it wodd be interesting to connect with them a precise idea of the vegetation; but this is hardly attainable, asso little
is known of the interior of China, from the want of competent observers of the localities
of plants; but there is no doubt that the vegetatioh must differ in the northern and
southern provincee, and also where these consist of elevated lands or of plain country.
From Du Halde, and the,prugrew of the Britiah embassies through the provinces of
Pe-che-lee, Bhan-tung, and the northern .poFtim of Kiang-nan, we learn that from
Tien-sing nearly to Nankin, or from N. lat. 39' to about N. lat. 32@,and in a S.E.
direction to the termination of the g r t d canal at Hang-cheu-foo, the country consists
of level and extepsive d u v i d plairrd, rich and big;hly aultimted; intersected by numerous
rivers and canals, and covened in some placks with extensive swamps and broad lakes.
I n the most qorther~partta of ;this h c t , wfth many genera found in temperate and
we ahould expect to h d only in more
European climates, wct find some plants *oh
southern latitudes, w LagerettQmia W c a , I p w a Quun#n:Zit, C&ia cristnta, Gomphrena globosa, species of Gynandropsis, Tfibulua, Clerodendron, &c.; the lakes abounding
with Nelumbium speciowm, Trppa bicornis, Pontederia vaginata, and others; while the
fields are cultivated with rice, millet, cotton, masum, and castor-oil plant. Sldn
tili~folia, referred by Dr. Roxburgh to 8. abutilon, affdrds fibreg for rope-making ; and
the gardens capsicums, gourds, melons, and water-melons, the egpplant, yams, and
sweet potatoes, with species of Soja, Dolichos, and Lablab, all of which are also cultivated in every part of the plains of India.
As the two embassies separated at the great river Y ang-tse-kiang, and both shortly
afterwards
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met with hilly country, as well as with the tea-plant, it ie~ neceseary to
Lord Macartney's embassy
notice .both,and more in detail than we have done *re.
found a &in of granit,u mnnntab extending aouthw~rdsfrom Hang-cheu-foo, about
lat. 30" 2W, on each side of the river Che-tang-chaung, along which they proceeded
after issuing. from the grand canal. Here they found the large-Med cheetnnt, and
the towering larch; the purgldeafed talbw-t&e 'growing near, and the ahiningleafed c q b o r - t r e e further hm the wnter, with Z&ya orientalis in the valleys. About
lat. 29" 40' the banka d e d from the river, and dere chiefly cultivated with sugarcane. in the neighbourhood of groves of orange-trees. About thk part of the route
they wete supplied with graF, oranges, apples, pears, chestnuts, walnuts, pomegranates, melons, and a kind of date, a~we11 as the Chinese fruits see-chee (-m),
and lee-chee (Euphoria). On the mde~of the bills, pinee were met with, and on the
sides and tops of eaPthen embankments, dividing the gardens and p v e 8 of oranges, the
tea-plant was dmt seen gtgwing like a common shrub, and along with it the oiGpkrnt or
CanoeUia ole tier^.
Lord Amherst'e embassy having taken the direct route to Canton, proceeded up the
Yang-tse-kiang firat to Nankin, and then along tbe sides of the Poyang lake, to
Nan-chang-fim, where the two mutes united. In the neighbourhood of .Nankin they
found the country become hilly, fir-trees were first seen, and the cultivation of the
mulberry and tallow-trees with that of rice and cotton. Near that town Dr. Abel found
Rosa Bank~iana,Cotykdon spinma, Hamamelis c h b t t i j , and ficus repens abundant,
as well as Pktu chinemk (Piuw Mauaoniam, Abel), with Salisburia adiantifdia. Near
Tatung, about lat. 31°, which they reached on the 2d of November, where the country
was hilly and picturesque, the chief interest wae owing to the plants. The tallowtree was abundant, and the tea-pbnt was first seen ; the barometer on the river stood
about 3 0 . 1 3 O ; but on the hills close to it five species of oak we= found, among them
Querw denaifdia and chinenks, dwarf chestnuts, and among the many ferns Pteris
piloselloides. Much ginger was hgrown here. A few days' further progress brought
them to the confines of the province of Keang-see ; near this they found the tea-plant
cultivated on the hills, which also a h d e d with oaks and fir-trees; and near the banks
of the river there was extensive cultivation of rice, cotton, and bamboos.
The province af Keang-see, which in itR northern parts is flat, full of rivem and
marshes, and in winter has a mean temperature of 60' (Enc. Metrop.Art. China) the
embassy traversed along the borders of the Poyang lake, of which the neighbourhood is
hilly, and covered with plantations of oaks and firs, to which were now added Cunninghamia sinensis (Pinus lancedata), and Abelia c l r i m k . There were considerable quantities
of the tallow, varnish, and camphor-trees. At Nan-kang-foo, situated about lat. 2 9 3 O ,
at the foot of a lofty mountain, of whieh the top was covered with snow, which melted
next day, pines were seen at the greatest elevation. The barometer on the river
stood at about thirty inches, so that the neighbouring country must be about the level
of the sea, and the banks were covered with rice, cotton, and bamboo, and with them were
cultivated
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cultivated Atsun2 escukntum and Arachis hypogaa. On the hills many ferns were found,
as species of Adiantum, Aspienium, Aqidium, Bkchnurn, Davallia, Polypodium, Ptaris,
and Woodwardia; an I& allied to I.aquifolium, Pinzu chinensis, several species of oak
and the tallow and camphor trees.
At Nan-chang-foo the route of the two embassies becomes again united. From the
24th Nov. to the 18th Dec. Lord Amherst's embassy proceeded up the river Kankiang, which flows into the Poyang lake; the banks were chiefly composed of red
sandstone, resting on granite; when low, cultivated with rice, sugar-cane, bamboo,
camphor-tree, and a Ficua, much resembling the banyan-tree ; and when high,.with
the oil bearing Cameliia, or C. oleifera, which was first met with by Dr. Abel shortly
after leaving Ean-cbang-foo, bearing abundance of flowers in November, varying in
height from six and eight feet to that of a moderate-sized cherry-tree, and flourishing
best in a red sandy soil ; deer, pheasants, and partridges were seen; and a woodcock,
at Quachow. The sugar-cane was observed ready to be cut down, and great fields
of wheat were springing up. On the 6th Dec. Pinus chinensis and Cunninghamia aimmi8
were again met with ; and on the 8th at Seechou, about lat. 2 6 O , the tea-plant was
found apparently wild ; in the neighbourhood of Elaococa~vemrtcm (Dryandra
cordala) and Eugenia microphylla. Beyond this were extensive plantations of CarneUM
oleifera, where Eurya japnica was abundant.
On the 20th Dec. they crossed the Meiling Mountain, which divides Keangsee from
Quantung, where groves of fir-trees skirted their way ; and a species of Prunua was
seen in full flower at the top. On descending from this, they entered the province of
Canton, which at first they found mountainous and barren, but shortly met with groveu of
Pinua chinensis, intermixed with Cunninghamia sinmuis. The vegetation on the surface
of the hills least decomposed, consisted of the species of Lycopwlrunr, which reoemblea
a tree in miniature. A few days after passing Chaou-chou-fou, which is situated near
the 25th parallel of latitude, they found the neighbourhood of their anchorage hilly,
and very abundant in wild plants. Myrttcs tomentosa was of great size, and very
abundant, Smihx China, famed for its sudorific properties, scarcely lese in quantity; .
with another species, like S. lanceolata. A Begonia, wembling B. grandis, was also
found growing to the height of twenty feet; and a wild species of Camellia, which
Dr. Abel considered to be probably a variety of C. oletiera; while the rocky banks
ef some small streams were covered with species of Marchantia and Jungermannia.
Two Rhezias of doubtful species grew in the rocks, with several plants of questionable
genera. (Abel, p. 199.) Plantationsof sugar-canewere frequent in this part of their route,
as well as in the southern portion of the province of Kiang-see. As they approached
Canton, groves of orange-trees, of bananas, and of the rose-apple, relieved extensive
fields of rice. A great extent of this province towards the coasts consists of level plains,
and though so near the tropic, the winters we have seen are severe ; ice is sometimes
formed, but snow does not fall : owing, however, to the general mildness of the climate,
and the alternations of hot and cold months, two crops, as in India, are annually
obtained ;
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obtained ; and sugar, rice, and cotton, cultivated, as well as an inferior kind of tea.
The fruits consist of oranges and shaddocks, bananas, pine-apples, and jack-fiuit ; with
those which are peculiar to China, as the lee-chee, longan, wampee, kc. : grapes, pears,
prunes, chestnuts, and peaches, are also found, but do not ripen well. In a garden
near Canton, Dr. Abel found the Moutan Paeony, Camellias, Aaakm, and roses, with
the black and green-tea plants, which he also saw in a plantation at Macao ; as well as
Vaccinium formosum, the tree like Lycopodiurn, and the dwarf elm. The province of
Fokien, which is celebrated for the production of the best black tea, lies to the northward of the province of Canton, between the tropic of Cancer and 28" of north latitude.
I t is mountainous, but warm and healthy. The mountains are terraced, and covered
with firs : the cultivation consists of rice and sugar, and in the cold season of wheat ;
oranges, lee-chees and longans are abundant.
Prom the above few notices of the temperature and vegetation, though during only
a portion of the year, in some of the provinces of China, we may perceive a considerable
resemblance to what we have seen to be the characteristics of the Flora of India and
its mountains : that is, considerable uniformity in these respects over an immense extent
of plain country, and a rapid change from a tropical to a European vegetation, whenever
we begin to ascend the mountains. But this is a more remarkable occurrence in China
than in India, as its plains stretch into more northern latitudes, and the extremes of
temperature between winter and summer, as well as the differences in this respect
between the northern and southern provinces, is much greater than in India. But if we
enter more particularly into details, we shall find that this resemblance in the vegetation
and cultivation of different provinces with one another, and of all with India, is almost
entirely confined to annuals. Such plants, cultivated in summer, are subjected
every where to nearly similar degrees of heat; while those which constitute the winter
crops, meet only with congenial cold. But the perennials of mountainous situations, as
well as those of the northern provinces, being exposed alike to the severity of a Chinese
winter and the heats of summer, which, though great, are excessive only for a short
time, resemble the plants of northern latitudes, and such as are found on the slope of
the Himalaya: belonging to such genera as Pinus, Ta.rus, J u 9 u ' m , Cupressus,
Quercu, Betula, Populus, Sali.t., Celtis, U6mu.9, &cu6w, Castanea, Morus, Fraxinus,
Syringa, m a , Acer, Rhododendron, Andromeda, Asalea, Khus, Juglam, P y m , Prunua,
Cratczgus, Cydonia; together with Berberis, Sambtlcus, Viburnum, Lanicera, Evonymus,
Rhamnus, f i x , and Staphylea; and among llerbaceous plants, many Ranuncttlacecp,
Fumariacecz, Cruciferce, CayophylleQ, Rosacece, Semperviucp, Umbel6$ercz, and Primrrlace@; as well as species belonging to the genera Viola, Erodium, Geranium, Hypericrrnz,
Ruta, Lythrurn, Saxifraga, Chysosplenium, Rubia, Galium, Linaria, Hyoscyamus, Statice,
Plantago, Iris, Liiium, Aliium, Convallaria, and Paris. Witb these genera are associated others, of which the species are most prevalent about the centre of the temperate
zone, and to which great extremes of temperature may be supposed to be obnoxious, as
Pistaria, Olea, Pzmica, Cercds, ATerium Oleander, Papaver Somniferum and Rhoens;
and
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and trthers,'of which the species are dhiefly diffused through tropical countries, as Melia,
Dioqyras, Sierculia, Grewia, Zbnthoqlum, Acacih, Tamatir, Indigofera, h q w l x a , H e s a w n ; but of theae only single speciee have in general been enumerated in the northern
provinces of China, in the same way that we have seen species of the same genera,
extending to the most northern parts df India, and ascending up the sides of the
Himalaya within the thick covering of jungle and forest, when they could not exist
in the moderate cold even of the open places of Northern India.
But the great reaernblance of the Flora of the mountains, and of the northern provinces of China and Japan, is to that af Europe, as may be inferred f m the existence in
each of the above genera and a number of the same species; as Humulzcs h . w ,
Chelidolzium +us, Hyos@amzcs niger, Hedora Helix, Lithorpermum amem, Thlaapi m e ,
and Capsella Bursa Pastoris; with several othefs, which are likewise found in the
mountains and north of India. But as the north of China fblPls the southern boundary
of Tatary, yhich indeed terminates only at the range of mountahs, over the vallies and
across the ridges of which the great wall is built, we may expect to find in the province
of Pe-che-lee, many of the plants of the Tatarian and Siberian Regions, which are themselves nearly identical in genera, but distinct in species, in consequence of the greater
dryness of the former: but all three have a considerable resemblance in being subjected
to great dryness and great extremes of heat and cold. Hence we meet with many of
the plants of Pallas, Ledebour, and others, as included by Bung6 in his enumeration of
the plants of China. (Mem. De Z'Acad. Imp. det Akien~wde St.Petersbostrg.) As for
instance, CZematia angerstifolia, Delphinium grdi$orum, Mem'sprmsrm dauricum, Papaver nudicauk, Viola variegata, Anzygdalus pedunculata, Potentilla supbaa, biftlrca,
soongorica, and fragarioidea ;with Aatragalus adsurgens and melilotoides, and species of
Caragana, Oxytropis, and Patrinia, which are characteristic of these regions ; with
many others, as Serratula centauroides, Aster tataricw, Scorxomra radiata, Apocynum and
Cynanchum sibiricum, Gentiana aqwrrosa, Convolvulus subvolubilis, Iris dichotoma, Lilium
tenuifolium, and Asparagus maritimus. As Kunawur forms the western limit of the
Tatarian region, we have some of the plants which extended into it from more northern
IatMes, found also in this part of China, as Ranunculus salryjnosua,
and Sisymbrium
Sophia. And as some resemblance was shown to exist, in appearance at least, between the
plants of Kunawur and thoee of D e l h i , ~ ehave some of the genera of the latter in the province of Pechelee, as Ailanthscs, Lycium, and Salsola. Thunberg has long ago remarked,
that in Japan the cold is great in winter, and the heat considerable in summer; and that its
botany resembles that of the north of China : this is fully confirmed by a comparison
of his Flora with Bunge's list. He at the same time alluded to the affinity with the
Flora of Northern America : this may be seen in the prevalence of the genera Magnolia
Illicium, and Gkditsctria. Panas pseudo-ginseng, found by Dr.Wallich on Sheopore
in Nepa1,'differs but little from the American P. quinqwfoliiocm, which is supposed to be
the same as the plant yielding the Chinese ginseng; some species are identica1,as Veronica
cirgi)~icar,Ri6es Cyaosbati, and Datura Xtramonium; of which the last, as well as the
genera
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genera Chaptalk and AnrpelopaM, has been found in America, China, and the Himalayas. Between the two latter, however, the analogy in genera is the greatest; and
even some species which were 6rst discovered in the Himalayas are now enumerated in
the Flora of China ; as Emnymw micranthw, Fraxinus jhibunda, R h a m w gbbosrce
(R. virgatus? Roxb.) and Convallaria cirrhiJolia; while others, which were only known
as Chinese and Japan plants, are found in abundance within the Himalayas, as
Houttuynia cordata, Hovenia dukis, Ophiopogon spicatw andjaponicua, Kadmra japonica,
Hastingia coccinea, Murrayu exotica, Hypericum patulum, Spirea cdlosa, Vwlaprionantha
Bge, Lvnicerajapcmica and chinenais, with Daphne cannabina, and many others.
In conjunction with such genera as were first enumerated, it may excite surprise to
see so many annuals and such cultivation as we expect to meet with only in tropical
countries ; but this is far fieom surprising, when we consider that the temperature of the
summer months diminishes but little, and in some places rather increases with the
latitude ; as Bruce, in Abyssinia, found the climate on account of the rain 12" cooler
when the sun was over-head, than when 36" distant to the southward. Thus, at Calcutta, the temperature of the three warmest months, April, May, and June, is 85.05",
and of the rainy months, July, August, and September, 82.83" ; at Benares, in N. lat.
25.18", the mean temperature of the first period is 90.9g0, and of the second 83.01" ;
and at Saharunpore 84.3" and 82.3"; while at Canton, in the three warmest months,
it is 83.6", and at Pekin 82.58" ; while at the last, the temperature of no less than
seven months, is above 61 .8". Hence we find the lakes in the northern as in the southern
provinces, abounding with Nelumbium speciomm and Trapa bicornis, and like those of
India with Euryale ferox, and species of Nymphea, Pontederia, Sagittaria, Utricularia,
Myriqphyllum and Leersia. Saururus supplies the place of Aponogeton; P h ynium capitatum employed in making the excellent Calcutta mats, is found in both countries.
Species of Scirpus, as in India, yield tuberous roots, which are used as food; and
species of Tjpha, Acow, h n a , Ceratophyllum, and Mmyanthes, are found as in
more northern latitudes; while in the plains of the northern provinces, as we have
seen, many tropical plants occur. In the central provinces, as we learn from the list
given by Sir G. Staunton of the plants found in Shan-tung and Kiang-nan; we have
such tropical plants, as Grislea tvmentosa, Etex wgundo and tgolia, Bighytum semitivum, Boerhaavia repanda; species of Jaminurn, Ckrodendrum, Justicia, Baaella,
Rottboellia, Anthistiria, Andrqpogrm, and Cenchrus, with many of those beforementioned,
as occurring in the most northern provinces. With these there is a mixture of European
genera, such as exist also in the southern province of Canton, where species of Galium,
Scabiosa, Lycium, Chelidonium, Saxifraga, Sedum, and Reseda, are stated as occurring
by Loureiro. I t may also be mentioned, that many of the same flowers are common to
Indian and Chinese gardens, some of which may also be seen in the summer in gardens
in Europe ; while others which have been introduced from China, are now common in
every part of India, as Chinese Aster, Dianthus, Iris, Pardanthua, and Jwticia; with
R
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I t \isnot surprieing. thm!hr&,that the adhtioniaf~wery part in the warm weather
months, ia; as b w k v e aeen',ibta Be the a m even in \ t h e mast noriherh province, like
that 6E Indk ; Co Cbddist there &kn we1have onhy to a d d s u w , gnd the .mullyrry for
.the silkLmi-m, t d t have -a.dtkaticm identical iwhh that of In* . ducing. the warm
weathet mb rtitngahaen. Irripthn aup93iea1in,Ohina,the ;want,of a regular rainy
season in-the most ~pthersp b v i n c ~ i Themalogy
,
ie still greater, for at the ternination
of the rice and millet drop we find\-,wheatbbarley, buclrwheat,peas, bea,na, lucern, and
tobacco, are grown. For we learn fromtStaunt.and Abel that as the Sorghum w a r e ,
the Jooar'of h d h , and Xmleang, or tall eorn of the Chinese, .waa o u b g down in the
northern, and sugar-cane in the eouthern provinces, wheat was seen springi~gup, and
about two inches high, about the PPiddle of Octsber and $November. Thunberg states,
that it flowers in March; so that tbc crop must b gathered in, about the same time as
in India, that is, about the 4 ~f 1-Mareh:ar heginning of April. Mr. Gutzlaff more
specifically mentions the two crop, one of rim, and the other of wheat, in the cold
season. That the acceslsian lof the mid, weather is ~ u d d e nwe may infer from being
informed by Mr. Bell, that on their arrival in China, near the great wall, they were
supplied with water had bask-melons, and on the 6th ~November, only a few days
afterwards, they encountered a " p e a t fall of snos, and a cold frosty wind." Mr.
Gutzlafl' also 'states, that the -8th 6f.November, when in 40' of.latitude, was a very
pleasant day; but during the night the wind changed, and a strong northerly breeze
began to blow, the cold ww piercing, and in a few hours the rivers and creeks were
frozen over. ( Vqy. to Chiha, p. 147.)
That the perennials and h e botany in general of the southern provinces is very distinct
from what we have eeen to aharaoterise the centrd and northern provinces, with the
exception of a few\annual species of)European,genera, allowed to exist during the
coolness of the winter months, we may learn from the writings of bureiro and Roxburgh,
the relations of travellers, and the plants which have been introduced into Europe.
From these sources we learn theqexiatence of a species of Nqezztksq near Macao, with
numerous Scitaminea, and tropical Gpiphytal Orchid&, several Palms, as the Cocou,
Areca, and Cane palms, together with species of C ~ y o t a ,Rhapia, Chamarops and
Taeca, in the most southern pmvinces 3 with P d n w wloratissimus, and Cycas inemis.
AZoexyh Agakhlsm, the lEagle mod of the ancients, and A h wood of the moderns,
Bayx9lum rufum, iron wood, with species of Canarium, PhylZanthus Emblica, and
Gbilandina BoPaduc, are specimens of some of the trees. Laurus Cinnamomum, Camphwa
and Culilaban, affording camphor and cinnamon. Augia sinensis, Ekococcus verrucosus,
and Stillingia sebifera, yielding varnish, wood-oil, and vegetable tallow, are some of those
affording useful products; while the fruits consist of pine-apples, papayas, guavas,
custard-apples, and such as are mentioned at p. 118.
The
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If we compare this with ahie Plora of, h u t h e m India, we &alL find )that the same
p e a t featores are common l o both; and though the northern provinces of China are more
European in their nora than we a q when$ me#t nrith in the plains of India, yet do
their lakes abound with the same plants, adltheb plains ace mered with similar crops.
But the Flora of the mountains, including Chat of tbe mod northern parts of China, has
an almost universal identity of gehera with. W f m d wveaing the elevated belt of
the Himalaya. If we comuience k t h the bases of these mountaim, and pass successively through the several belts, and analogous to what takes place between the parallels
of latitude of 40° and 45",experience the rapid decreme of mean temperatures, aqd the
quick succession of vegetable productions, we shall first find a vegetation similar to
that of the southern pmvineer; with the agricult~re~of
the banks of the canal, consisting
of rice, millet, amaranth, and an esculent amm, with ginger, tumneric, a little catton
and sugar, at one season, suaceeded by wheat, .barley, and. buckwheat, in t4e cold
weather months, (v. p. 18); evea the mbuntain rice, lauded. by Inumiro, meets here with
a congenial climate. Along \Rith.p1antain~,aleander,and some of the orange tnbe, and
the various plants enumerated at p. 13,we meet with some which were long considered
peculiar to China; as Marka begm~olio, and .Houttuyz& cordata, with species of
Chloranthw, Incarvillea, and Hiptage. At the fbot of the mountains of Silhet we meet
even with the Chinese fruit h g a n and other speciee of Euphoria. In ascending we
pass through different gradations of vegetation, until reaching the regions of the
oaks, and rhododendrons, which is immediately succeeded by that of the pines, we meet
in the mid region with a Flora which must approximate to that of the mountains of
. the central provinces of China ; for here we find the Chinese genera Abelia and Eu y a ,
together with Staunionia, K a h r a , Hovenia, Qpinclpogon, and Pardadus, as well as
Deutsia, first found in Japan, to which new species havebeen added by Bung6 from the
north of China, and by Dr.Wallich from the Himalayas. In Nepal the latter has
also discovered Hovenia dulcis, Tmus 9zzu;fera, and species of the equally Chinese
genera Camellia, Cleyera, Podocarpus, Raphiolepis, Photinia, and ErioZwt~a.* But it is
in
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+ A resemblance may also be carried on betwe&
the products of the mountains of the two nnmtries. As the
camphor, varnish, wood-oil, oil and tallow trees, constitute a part of the natural rich- of China; so we
have in the Himalayan and at their foot, Ccrtnphota glondul$eta, discovered by Dr.Wallich, containing solid
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in the midst of similar vegetation that the tea-plant is everywhere found; and as we have
some of the very genera and species, which were first found in the tea regions, they point
out, that here it may most fitly be introduced. I t cannot be a difficult task to transfer
from one country to another a plant, which grows naturally and is cultivated extensively,
in one which possesses so many of the plants which are common to the two, and not
found elsewhere. Partichlarly when we consider that a tea-plant introduced from China
by one of the triennial embassies, has lived for many years in the open air in Nepal,
and was there seen ten feet high by Dr.Wallich.
There is little doubt, therefore, that many situations fit for the growth of the teaplant, may be found in the Himalayas; but it is important to consider whether all
the circumstances are so similar, as to render it probable, that the leaves would
secrete only the present quantity of astringent, and retain the full proportion of volatile
and fragrant matter, upon which their virtues especially depend. The territories of the
British in the Himalayas, as Kemaon, or those under their protection, as Gurhwal
and Sirmore, extend from 28" to 314" of N. latitude, and present every diversity of
climate and vegetation from their tropical bases to their snow-clad summits (v. p. 12
to 24): but as the sanle latitudes are warmer in India than in China, we must go
further north, or ascend higher to obtain a similar temperature. Dr. Abel, from the
correspondence in climate, and the soil being composed of the detritus of granite,
schistus and sandstone, recommended the Cape of Good Hope as well suited to the
cultivation of the tea-plant ; but the soil in the Himalay-, consisting chiefly of the
debris of primary rocks (v. Geol. Sect. PI. 1. Sect. 1 and 2), must be equally eligible
for the purpose. Further, as he advises hilly situations, a meagre soil, and a moderate
temperature, while another author states, that leaves of the finest quality are only
produced in light stony ground, we may hope to see the slopes of the Himalaya covered,
and the edges of the terraced flats-for here, more completely than either in Italy or
with plantations
China, " The peaks are shelved and terraced round,"-surrounded
of the tea-plant.
A climate less severe than that of Pekin, but cooler than that of Canton, is indicated.
Dr.Wallich has stated a temperature between 30" and 80" as requisite, and this cannot
be
grains of camphor in its wood, while his Mehnorrka witaia (Pl. As. Rar. p. 9 t. 11and 12) yields abundance of
excellent varnish ;besides Rhus verniciiera, the varnish-tree of Japan is common in the Himalaya Wood-oil is
yielded by several species of Dipterocarpus. Oil is procured as in China from the apricot, and also from
Prinsepia ulilis and other plants; and even a vegetable butter is yielded by Bassiu bufyracea, common i h the
hills about Almorah, and most probably d i e d to the rhea-tree of Bruce. Paper is equally made in both
cpuntries from Daphne cunnabina; and the Indian Sbola is analogous to the Chinese rice-paper. But a few
Chinese geneq have not been found in India or i@ ~oun@ins, as Illicium, Nandina, Bocconia (Maclayea)
Koelreuteru, Vatica, which may, however, be the same as Valeria, Chi~twnanlhus,Brouteonetia, Astranttrua,
Apactis, Bladhia, B~ckea,Aucuba, Polychroa, E~ococcus,Salisburia, Cunninghamia, and Hamamelis; though
Bucklandia, a new genus of the small, but widely-spread order of Hamamelidea, is found in t\.e mountains
above Silhet. Cookia, Triphasia, and several of the Chineee h i t s succeed in every part of India A few new
genera have, moreover, been added by Bunge from the north of China

.

ma.]

THE HIMALAYAN MOUNTAINS.

125

be far from the truth. Mumooree (v. p. 16, and Geol. Section, P1.l. fig. 2) has a range
of the thermometer from 27" to 80°, and Deyra (v. p. 13) in the valley at its foot, one
from 1Ol0 to 37O ; on the slope intervening between them, Jurreepanee elevated 5,000
feet, is a particularlyeligible situation; but experiments on a small scale might be made
at all three stations; and at the same time be carried on in Kemaon, at Almorah,
and Hawulbagh, as well as in the neighbourhood of- the lake, called Bheemtal
(v. p. xviii.); and in Sirmore, near Nahn, as well as at Sabathoo; and in a warmer
situation in the garden of Sbalimar, in the Pinjore valley. Keeping in mind that T h
vi*,
or the green-tea plant in China, as in Europe, is able to bear the greater degree
of cold, while Thea b o b will succeed only in sheltered situations, as it is only produced
in the southern provinces of China, and cannot bear exposure in England.
But as temperature is not the only thing desirable, we shall find that the course
also of the seasons is favourable, and that even the strong contrasts of a Chinese
climate may be met with, and taken advantage of, if desired. For although the tops of
peaks and ranges, from the equalizing effects of the atmosphere, have a small annual
range of the thermometer, yet the cleared and elevated d l i e s within these mountains,
(very different from the low, moist, and forest-covered flats at the plainward base) have
a great contrast of temperature between summer and winter. Because during the
short days of the latter, owing to their obliquity, few of the sun's rays reach the
sheltered valleys, while the free radiation in a clear atmosphere greatly increases the
cold. But the nearly perpendicular rays of a summer sun, impinging on the same
places, are greedily absorbed, and being reverberated from side to side increase the
temperature much beyond what we should expect, either in the latitude or elevation.
As the finest crops of tea-leaves are obtained when they are young, and as the revival
of nature takes place at Mussooree about the month of March, there is abundance of time
for two crops of leaves to be collected before the accession (about the middle of June)
of the more severe rainy season. The seeds would ripen in the autumn at the same
time as the nearly allied CamelZia and Euya of these mountains.
Being so important and valuable a plant, it may be asked, why, if so easily transferable, it has remained so long confined to its native country; and without consideration, it has been inferred, that it must, like the cinnamon, nutmeg, clove, cardamom
or camphor-trees, be very peculiar in its nature, and confined in its habitat; and it has
therefore resisted the attempts made to cultivate it in Java, Penang, and Ceylon, as
well as at Rio Janeiro. With the cold and deserts of Tatary on the north, and the
continual heats of the tropics on the south, it could only have spread in the zone of
favourable temperature, but here the ocean throws a barrier on the east, and the snowclad Himalayas an equally impassable one on the west. But where it was possible,
we have seen that the tea-plants have spread in their native country over a wide extent
of territory, and are subjected to a great diversity of climate. The attempts which have
been made to introduce it elsewhere, so far from deterring, ought rather to encourage its
cultivation in more congenial climates; for the experiments have proved that the
plant
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plant will thrive under the Line, and the green tea even in the open air in Englhd,
especially in Devonshire; sd that Desfontaines recorntheridad its .cultivation in the
south of France. Dr. Wallich has already remarked, " that ,a very (slight acquaintance
with the character of the countrierr where the attempts we= made~taintrodurn t k c u l t i vation of the tea-plant, is suffidient to account for the total failure of them."+Obsm.
on the Cultiv. of the Tea-plant; App. RqwrL of the Eat-India Comnittee.)
The most southern limit of the regular tea country being 2Va10f[N.latitude, and its
having been calculated that in tropical countriesievery 396 tket of v d c a l aecent is
equivalent to 1' of latitude, we reqaire at the Line an elevation of 110;W2teet, at,-the
tenth parallel 6,732, and at the 20th an elevation of 2,773 fket, toiattaia a temperature
equivalent to that of open flat countries ia 27' of latitude ; h t the tea-plant- kevm in
' N. of the
that latitude fond of a hilly countty. " In Penang, situated between 8%a d 4
Equator, where the highest hill dws not etceed' 2,500 , b e t in elevation, 'and every
feature of the vegetation is tropical;" Mr. Brown, as we are. informed. by Dr.Wallicb,
" established a tea-plantation at Glugor,*and procured Chinese to enprinkad the undertaking ; but it is not surprising that though the plants 'grew well, the leaves were net
well flavoured." Neither was sndcess to be expected in Java sr Ceylon, where there is
little contrast of seasons, and the vegetation in both is tropical ; but in all, as well as in
Calcutta, the plants thrived well. At Rio Jan&$ in 23' of S. latitude, we are informed
by Dr. Abel, that many Chinese plants were growing in full dguur, as the tallow.tree,
the wax-tree, Ligustrum lucidurn, and Camelk 8aaanqw ;and that the tea-plant -Bad
been successfuIly cultikated, ahd- effectively manufactured. But the vegetation and
seasons are so tropical, that the situation cannot be considered favourable, and the cultivation has since been given up, it is reported, 'in consequence of the expeace of labour,
but the produce is said also to have had a bad flavour. A t St. Helena, in 20" of N.
latitude, the tea-plant also grows vigorously ; but here the country is elevated, and
enjoys the equability of an insular climate, with a range of the thermometer from
64' to 78'. The English oak and Scotch fir, with the common f u m , grow in the
open air as luxuriantly as Arazccarias, Mimosas from New Holland, and Furwma gigantea
from South America, with some Nepal' plants ; and alongside of them may be seen
plantains, arborescent Cassias, ficus ittdica and religiosa, tlre banyan and peepub
. ,
trees of India.
But in the Himalayas, where so great an analogy exists in latitude, elevation, soil,
climate, and the course of the seasons, as well as considerable identity of vegetation,
there cannot in my mind be a doubt of success in introducing the cultivation of &,with
the strongest probability of all its propertied remaining unchanged, as every requisite
is so similar to what it experiences in its native country. I t is not an unimportant
consideration, that the cheapness of labour exceeds even that in China, where, I am
informed by Mr. Reeves, about eightpence a-day is earned in the tea countries ; but in
India and its mountains women and children get about a fourth, and able-bodied
labourers not more than one-half that sum. But even supposing that the finest flavoured
teas

Tk.]

THE

127

H I M A L A Y A N MOUNTAINS.

teas should not at first be suocessfully cultivated, an immense consumption would

be found among Asiatic nations for even inferior kinds, which would still be superior
to what they now use. This would greatly increase the resources of the Hill provinces,
give rise to an extended commeyee, witb Northern and central' Asia, as the Tatar
nati~nshabitually use it., and .&l &tics, even the natives of India, think so highly of
the virtues of tea, rrs to have. recsurse to it, whenever they can procure even the most
inferior kinds in cases of sickness. But at all events, an article of which the exports
amount in quantity to about 'fifty millions of pounds weight, and its value to about
two and a-half millions of money, is well worthy
.,
.the
. . consideration &f a Government
which possesses territories apparently so favourable for its cultivation.
To shew that these opinions have not been hastily formed, or adopted in consequence
of the change in Indian commerce, I beg to quote a few lines from a report which I addressed to Dr.Wallich for the information of the Indian Government, by which it will be
seen that so long ago as the end of the year 1827, when it would have been my duty, had
it been desired to have carried the sugmtion into execution, in recommending the cultivation of the. tea-plant in t4e Northern and Hill provinces of India, I remarked that " it
does adappear by any mews so delicate or so limited in geographical distribution as is
generallyisupposed. It is said tq dehght particularly in sheltered valleys, the declivities
of hills, .or the banks of eve@, where it enjoys a southern exposure to the sun. These
warm h a t i o n s do not, hovgver, appear to be essential to its welfare, as it is found on
the rugged tops of mountains; and although it appears to attain the greatest perfection
in the mild climate about Nanbn, yet it flourishes in the northern latitude of Pekin and
in Japan, as well as abopt ,Canton ; and thus appears to be confined within the parallels
of 20" and 40" of northerq latitude."'
'

Euya a

(WaU .Cat.
~ N. 14641)
; ramulis ultimis pilaiusculis, foliis elliptico-oblongis acumiD.C. Prod. 1.
natis inferioribus eaducig fleribue axillaribus fasciculath-E. acuminata et E.
p. 6%. v. Tab. 26. fig. I .-This shrub attains a height of about eight to ten feet, and is common at
6,500 feet
+

~

maws.

Though not essential to the above attempt at proving the strong probability of a succeesful cultivation of

tea in the northern parts of India, it will render it more complete to add a short account of the cares

which are bestowed on the cultivation and subsequent preparation. These appear to be few and simple.
The manth ofFebnutry is eaictts-3nthe n a d time fbr sowiag.thaseeds. Biebold, however, states (and from
the oilinem of tht! seeds moat likely very umedy) t& they should be wwn in autumn. Several are dropped
into a hale a tkw inehae deep, which an, in rows from four to five feet asunder. The weda come up easily,
and tfie plmta require M e subsequent culhue, except keeping them free from weeda, whicb must also be
d
lh 8tkhig d6 soil. When the planta an, three pears old, the first crop of leaves is gathered ; and when
three tSsm yeara older, they are cut &wn to encoorage the production of fresh ahode, which abound more
than thi old in hvea. In the pnwinee of Kiangnm, the green-tecl plaut is kept low by pruning ;but in the
black-tea m
t
y the plant u allowed to &tin itm fldl height. The leavea are usually gatbered 8ingly ; first
in March, when the young leaves are acardy expnnded; the m d in M q and June; and the third in
August But anthas vary in tbeir acunanta of the wmbare and the aeamna of the mop%; and diEerencee must
neceaaarilyexist according to the nature ofthe crop which is d&ed,sswell as according to the climate in which
it is grown ; though mnny of the varieties are known to be produced by mixtures at Canton. When the tealeaves
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6,M)O feet of elevation on the bfussooree range. T h e h e s are thick, coriaceous, finely serrate and
smooth, the younger ones hairy. T h e JZ4mw8, owing to the early fall of the leaves from the lower
parts of the branches, appear to be lateral, but actually arise from the axillae of the fallen leaves, either
solitary or %%fascicled, short peduncled, supported by two small bractea (f. b), which are of the form
and consistence of the sepals, but smaller. Sepats ( a ) 5, imbricate, unequal in size, c o h u s , the
three inner the largest, rounded, ciliate, concave, and covered with a few hairs on the inside, one or two
of them sometimes bifid. Petats (c) five, conjoined a t the base, short and rounded a t the apex, two

exterior, larger. Stamem about fifteen in number, inserted into the receptacle; adher8 df) adnate,
point of filament projecting beyond the two lobes, which are placed on the oppoeite sides of the oblong
connectivm, and open laterally by a longitudinal slit. P i & ? none. I n the female flowel%, the calyx
and corolla, as in the male. Ovay ovate. Stylee 3, very short, spreading. Stigma simple. C a p a l e
(d and e) Scelled. Seeds flattish, triangular, numerous, suspended by a long funicle from an axillary
placenta.

The place of this small order in the natural series is uncertain. By M. De Candolle
it is placed next Aurantiace&, to which it has some affinities. By Mr. Brown it has
been shewn, that in possessing a unilocular ovarium, with a central columnar placenta,
at the top of which three pendulbus ovules are inserted, Olas is allied to Santalacece;
but to this it has been objected, as originally stated by Mr. Brown himself, the double
floral envelope and ovarium superum of Olas,which is opposed to the simple perianthium
and ovarium inferurn in Santalaced. Of this family there are several species belonging
to the genus from which the order is named. The Indian species extend from Ceylon up
to Monghir, and from Silhet along the foot and within the valleys of the Himalaya to the
most northern portion of the British territories. O l a , ~
scandens and seylanica do not extend,
the former beyond Rajmahl, and the latter the Peninsula. 0. nana, allied in structure to
them, was first found ,by Dr. Hamilton at Gorakpore. I have seen it in large
quantities on the banks of the Tonse and Jumna, within the mountains, and beyond 31"
of northern latitude. A species of the genus was found on the Congo, and the remainder
referred by Labillardiere to the genus Sperrna~yrum, in New Holland. Ximenia is
found

leaves are gathered> they are cured in houses which contap small furnaces about three feet high, on each of
which there is a large fiat iron pan. Upon thi s,when heated, a few pounds of the fresh-gathered leaves are thrown.
These crackle, and require frequent shifting. When all become properly roasted, they are thrown out with a
shovel upon mats before the rollers, who, taking small quantities at a time, roll them in the palms of their hands
in one direction,while others are fanning them, that they may cool the more speedily, and retain their curl. This
process is mid to be repeated two or three times, and should, in the first instance, on making any experiments
on the subject, be intrusted to Chinese, who have been m t o m e d to the process; as was done in both Penang
and Rio Janeiro: and there would be no difficultyin getting some of the numerous Chinese, who migrate
to almost every part of Asia, to accept employment in the northern provinces of India. With a little scientific
attention in the choice of a suitable climate and soil for the powth of the plantJ and the application of practical experience in the preparation of the leaf, there can be but little doubt, after the details we have entered
into, with respect to the successful isaue of an experiment, which need not be very expensive, if not commenced
on too large a scale.
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found in the warm parts of America and Jamaica; and one species, X. Rwueliana,
in the Peninsula of India. The rest of the order is found in Africa and its islands. A
genus, common to Africa and Guiana, affords Heisteria coccinea, the partridge wood of
cabinet-makers, imported from Martinique.

This family, well known from containing oranges, lemons, and limes, is remarkable
for the dotted appearance of all parts of the plants, in consequence of their abounding
in little cells filled with volatile, frequently highly fragrant oil. The order is allied, on one
hand, to Amyridece, and on the other to some Rutacece, and is almost entirely confined
to India and China, where all the genera are found in some part or other of their
widely-extended territories; with some species only spreading into the islands of the
Indian Archipelago, and a few into Java, and some even as far south as Madagascar. The
genera Atahntia and Triphmia are found only in the southern parts; but Bmgera,
l
e
,Limonia, Murraya, and Citrus, also in the most northern
Glycosmis, Perha, a
parts of India. The three last, with Triphmia, are common to it and China. Fertmia
elephanturn and && marmeh, are found every where in the plains ; but Murrayn
exotica, Bergera Kanigii, Limonia crenulata, and Glycosmis pentaphylla, extend in the
jungly tract along the foot of the Himalaya, nearly as far north as the banks of the
Sutlej.
So great a diversity of opinion being entertained respecting the different plants of the
genus Citrus, whether they should constitute species or varieties, it becomes difficult to
say what are such, if only seen in a state of cultivation ; 'but as some are still found
wild, an opinion may be formed, at least respecting those. In the tract of forest so
frequently alluded to, as well as in the valleys within the Himalaya, I have seen two
plants growing apparently wild, one called bijouree, and the other biharee nimboo; the
first having the characteristics of the citron, and the other, called also puharee kaguzee,
those of the lemon : both when transferred to gardens retain their peculiar characters.
From the Rungpore forests a round kind of lime is obtained: in those of Silhet, and
as it is stated also on the sides of the Neelghemes, the orange is found wild. Captain
Turner describes the oranges as delicious, and Mr. Saunders, who accompanied him,
mentions finding many orange and lime-trees at the foot of the hills in approaching
Buxedwar (v. Tunier's Tibet, p. 20 and p. 387). Citrus decumanus, Shaddock or Pompelntoes, does not appear indigenous to India, as its name, batavi nimboo or Batavia lime,
denotes, as remarked by Dr. Roxburgh, its being an exotic ; and as it retains its characteristics even where it does not succeed as a fruit, it may also be reckoned a distinct
species. I therefore feel inclined to consider as distinct species, the orange, lemon,
lime, citron, and shaddock, without being able to say whether tbe sweet kinds should
be considered varieties of the acid, or ranked as distinct species.
One thing remarkable in the orange tribe is, that though a tropical genus, it ripens its
fruit only in the winter months ; and has thus probably bee11 enabled to travel from
s
India
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India to the southern shores of Europe, and find a congenial climate in the equable and
temperate climate of the Azores. I n confirmation of their being natives of India, it
may be adduced, that the Asiatic names of the orange are, in Sanscrit, Nagrunga;
Hind. Narungee; Arab. Naruqj; and of the lemon, Sans. Nimbooka; Beng. neeboo;
Hind. n m , leemoo, Eeemboo. I t is further worthy of notice, that the Persian and
Arabian authors do not, as is their wont, give any Greek synonyme of either, but of the
citron, which is supposed to have been known to the Romans; they say that
m a r w k a &,\4
is the Yoonanee, and atrogha h>\the Syrias name, neither of which
have I been able to trace. The Sanscrit name of the citron is Beejapoora, the Arabic
aoturuj, and the Persian tooruqj. By the latter it is also known in the northern provinces
of India.
Limonia laureola, figured by Dr.Wallich (PI.
As. Rur. t. 246), is remarkable, as the
only plant of this family, found on the tops of cold and lofty mountains, wbere it is
for some months of the year buried under the snow. The Hill people call it kida~-patri and kuthar-chara, and fancy that it is by feeding on its leaves that the musk
acquires its peculiar flavour. As the leava are highly fragrant, they are, like othere
of a similar kind, employed in the religious ceremonies of the inhabitants of the hills.
The wood of many of the orange tribe is hard, compact, and durable ; that of Feronia
elqhaatzsm attains a considerable size, and a gum exudes from the tree. Most of this
family abound in stimulant essential oil : the pulp of the fruit of many is sweet, and of
others acid, yielding abundance of citric acid, In addition to those commonly known
as yielding edible fruit, the Chin- wampee, Cookia p m t a t a , may be mentioned, as
well as e
l
e marmelos a d Feronia e@hantum, Glycosrnis citrifolia, Diphasia trifofiata,
and Limnia pentaphylla. The astringent rind of the fruit of E g k marmelos, bel of the
Hindws, is used in dyeing yellow, while 'the glutinous and tenacious matter which
surrounds the seeds is considered an excellent addition to mortar, especially in wellbuilding. Bergera Kenigii is cultivated near villages, as its leaves are considered in
the northern, as in the southern provinces, a pleasant addition to curries and other
dishes in use among the natives of India.
32. HYPERICINEB.
This order is of very extensive distribution, particularly with respect to the genus
Hyperimm, which is found in most parts of the world. In the Himalayas, where about
fifteen species have been discovered, it is met with at very different elevations, as well as
on the mountains of the Peninsula. H. cerrmum, Roxb. (H. speciosum, Wall.) of which
the seeds were originally procured by General Hardwicke in the neighbourhood of
Hurdwar and Sireenuggur, is very nearly allied to H. chinense. I t is met with in
Nepal and Kemaon, and in the hills above the Deyra Doon, at 3,000 feet of elevation,
where the heat is considerable at the hottest time of the year; while the species
H. uralunt, elodeoides, and lysimachioides, are found on the tops of the mountains; the last
only on the highest, as Kedarkanta, with H. Japonicum and perforatum, where the snow
c ~ v e r sthe soil for nearly six months in the year. The last, found in most parts of the
world,
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world, is also common in many parts in the Himalayas and in Cashmere : the former,
found originally in Japan, has a most extensive distribution along the Himalayas from
Silhet to Sirmore, and also on the Neelgherrierr. H. patulum is another plant common
to Japan and Nepal, from which H.oblongi$olium does not appear to me to differ.
Two new species, both fmm the Mussooree range, may be added to those already
enumerated as Himalayan plants: H. &bile, which is allied to, and may be a variety
of which the
of H. perforaturn; and H. coriaceum, which resembles H. Zy~rnuchioide~,
leaves are like those of the rouns or Cotoneater acuminatum.
In the soft parts of many of this tribe being covered with dotted glands, which contain a fragrant oil, this firmily resembles Aurantiacee ; and in secreting a yellow juice,
the Gutt;ferd; to which, moreover, it is in many points of structure closely allied.
In the European species, this yellow juice being in small proportion to the essential oil
and the rest of the vegetable matter, they have been used as tonics and astringents.
X?. perforaturn and H. Andras~mum, in use in the earliest times, are referred to by
Persian authora under the name hoofarikoon, corrupted from the Greek. The former
we have seen is common in the Himalayas, and is available, if necessary, for the
Indian Materia Medica.
Some of the American species of this order are possessed of more copious yellow
juice, and more energetic properties ; that obtained from Tr~miaGuianensia, a Mexican
and Surinam tree; is known in commerce, and called American Gumrnt Guta. Some
of the more remarkable arborescent species of this order from the muth of India, and
from Penang and Singapore, may possess similar properties ; but they are, of course,
less valuable where the original and more energetic gamboge is so easily procurable.
Hypericum Japonicum; D.C. Prod. 1. p. 538.-Thunb. Fl. J a p h , p. m. t. 81.-Wall. Cat.
(a) Flower seen from above. (b) Do. from below. (c) Capule
with persis!ent calyx and withered coro1.-This plant, enjoying a very extended distribution, as above-.
mentioned, is subject to considerable variation in appearance, as may be seen in the E. I. Herbarium.
It is frequently long, slender, and straggling ; but the specimens I have met with are short, erect or
ascending, frequently dichotomous. Stem homered, leafy. Leacee shorter than intmodia, opposite,
oval, entire, half embracing the stem. Flowere single in axill= of leavea or terminal, short peduncled,
yellow, withering. Bract8 leaflike. S@
6, oval, acute, dotted, straight-veined, erect, persistent,
Petale 5, oval-oblong, nearly equal to the sepalg light
of delicate texture, 8 or b parallelveined ; in dried specimens rolled up at the apex, s~ to appear much shorter than the calyx.
3, spreading. Ca@
S-celled ; cells many seeded. Seeds ovoid.

E.I. Herb. N. q8n. v. Tab. 24. f. 9.

This family, named from many of the species producing the yellow gum-resinous
juice, resembling gamboge,which was formerly called gummi gutta, is strictly a tropical
order, and abundant in the Malayan Peninsula and islands to the eastward of the bay
of Bengal. A few species are found in Ceylon and the Peninsula of India, as Cabphyllum iqhyllum and gpurium, Mesua fmea, Xanthochymus pictoriw and ot~aIr~oIius,
Garcinia cambogia, sglanica and pictoria, the last from the higher parts of Wynaad,
where, as Dr. Roxburgh remarks, there is constant moisture from fogs during the diy
s2
season,
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season, and abundant d i n s during the wet. Specks of all the Indian genera, as above
enumerated, are also found in Silhet, whence they extend a little further northward
along the tract of forest. GarcinM cowa was found by Dr. Hamilton at Monghir, and
Mesua speciosa by Dr.Wallich in Nepal ; but there we know there are valleys with a
tropical vegetation, where the heat is great, and the moisture considerable. The effects
of culture and of an artificial climate have been mentioned at p. 6, where it has been
shewn that one of the GuttFertz can exist even so far north as Delhi, in 28' of N. latitude, when no other species are known to grow nearer than 4' further south. This is
Xanthochymus pictorius, the dephuf of the natives ; but X. dulcis, which it closely resembles in foliage, has been inadvertently mentioned: the same reasoning will, however,
equally apply to both species. The greater portion, however, of the genera belonging
to this order is not found in India, though the species are numerous ; but in the West
Indies and warm parts of South America, as well as in Madagascar, where the approximation in climate is greatest to the Malayan and Indian Peninsulas, as well as to the
climate of Chittagong and Silhet. The Guttiferce are in some points related to the
Ebenacea, as may be seen by comparing species of Garcinia with some species of Diospyros.
The natural method is in no point better calculated to display its advantages to the
general observer, than in the fact that the properties or products of the same parts of
the plants of a family have in general the closest resemblance to one another; and
though anomalies present themselves, yet these appear more numerous than they are
likely to do, because from the little investigation that plants were formerly subjected to,
we are not yet acquainted with all the anomalies of structure. This possession of similar
properties is strikingly exemplified in so many plants of this family producing a resinous
exudation, which is similar in both physical and medical properties to gamboge, ossareh~~ewuncl,
rhubarb-jrrice of Persian authors. This has long been known as a pigment and
as a drasti'c purgative, introduced by Clusius, for which we are indebted to the East ;
but the tree has not been well ascertained, probably in consequence of so many of the
familyyielding a similar product. Two kinds are known in Indian bazars; one, the
best, is the produce of Siam : this is in rolls, having been apparently rolled or cast in
moulds when in a soft state : it is solid and compact in texture, and forms the best
pigment. I t is supposed to be procured from Stalagmitis Cambogioides, a plant which,
according to Dr.Wight and Mr. Amott, is a species of the genus Garcinia, and probably
identical with G. cochit~chinensis. The other kind, in smaller pieces, granular, brittle,
less valued as a colour, and less effective as a purgative, is the produce of Ceylon. This,
there can be little doubt, is the produce of Xanthochymus ovafifolius, the only plant in
Ceylon (W. and A.) that yields a gamboge fit for the arts ; an indifferent kind is also
yielded hy - .pictorius. Garcinia xeylanica, cowa, cornea, and pictoria, all yield, l ~ k e
most plants of this order, an inferior kind of gamboge. The last, originally sent by
Mr. Dyer, surgeon, a t Tellicherry, to Dr. Roxburgh, who found it, even in its crude
unprepared state, superior in colour while recent to every other kind, but not so permanent as that from Siam. (Fl. fizd. 2. p. 629.)
It
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I t is not contrary to natural analogies to find different kinds of juices secreted in
different parts of the plants of the same family. Thus we find the mangasteen, the most
delicious of fruits, according to the concurrent testimony of travellers, is afforded by
one of the Guttiferc. This, the Garcinia mangodtam, is confined to the Malayan
Peninsula, and the islands to the eastward of the bay of Bengal, which form tbe
India a q w a of old authors as quoted by Dr. Jack; but is so local in ita habits as to
have resisted all Dr. Roxburgh's attempts, repeated through a course of thirty-five
years, to get it to thrive, no further north than 234" of latitude. Other species yield an
edible, but less palatable fruit, as G. m a , lanceafoolia, kydia, and paniculda, the last
is most like the mangosteen. G. pedunculata, yields an acid h i t (Rosb. 2. p. 626) ;
Xanthochymusdulcis, pictorjug, and ovulifoliw, that which is edible. Many would no doubt
afford useful timber, as CalophylIum angustiflium yields the straight spars called p ~ ,
at Penang, and in the islands to the eastward of the bay of Bengal. The blossoms
of 17.Idsuaferrea are to be found in a dried state in every bazar, under the name nagkesur, being used in medicine, as well as esteemed for their fragrance. The seeds of
Calophyllum inophyllum yield an oil, and a resin exudes from the roots,which is s u p p o d
by some authors to be the same as the Tacamhaca of the Isle of Bourbon.
34. HIPPOCRATEACEB.

This small order is placed by M. De Candolle between Marcgraviacee and Erythroxylece.
By Mr. Brown it was shewn to be in some important respects allied to Celastrinec~,
which some of the species also resemble in general appearance. I t is chiefly found in
the warm parts of America, and also in Africa. In India it is found in the Peninsula,
whence one species, H i ~ a t e indica
a
(Rarb. Corom. t. 130) extends up into Bengal as
far as the prolongation of the central range of mountains at Monghyr ; while H. arbor-err
(Ro.rb. Corom. t. 205) is found at the foot of the mountains on the N.E. frontier, as
Silhet, Morung, Tipperah, and Chittagoog. The genus Salacia, to which Joh~ricr of
Itoxburgh has been referred in Dr.Wallich's Catalogue, has a similar distribution, wit11
one species from Nepal, probably from the low forests or warm valleys, whence they
extend downwards along the N.E. frontier, to the Burmese territories and the Malayan
Peninsula. I have notmet with any of the species in the northern parts of India.
35. ERYTHROXYLEAE.
The E'rythro.zyke fonn a small order separated from ilfa/pighiacec~,to which they are,
however, considered by Mr. Brown to be closely allied. They are distributed in South
America and the West Indies, and some species are found in Madagascar and the
islands of Mauritius and Bourbon. One, the only species of the genus Stlria, has been
found in India, and this only in the Peninsula up to the Circar mountains. This, S. i~u(ica,
D.C., is the Erjthrosylum rnonogynum of Roxburgh. Another species from, Silhet has
been referred, with doubt, by Dr.Wallich, to this order.
30. MALPIGHIACEX.
This order, named from an American genus, is nearly confined to that quarter of the
globe,

134

I L L U S T R A T I O N S O F TI1E B O T A N Y O F

[Accrinen.

globe, as out of about 200 species only fifteen are found in India and the Burmese
territories, abbat half a$ many in Java, only one in China, Arabia, and the Cape of
Good Hope ; a few in the equinoctial parts of Africa and the island of Madagascar.
Niota is referred by M. Ad. de Juesieu to Simaroubee ;* but Dr. Wallich has added a new
genus, Ancis~ocladw,of which four apecies have been discovered, distributed fromPenang
up to Pundua, Of A' extenew there is a figure, No. 1,264, among Dr.Wallich's collection of the East-India Company's unpublished drawings. A new genus, Pktynema,
has been formed by Messra.Wight and Arnott, of Gcertnera laurifolia, found in the
Indian Peni~lsuh, The only geliera found in every part of India, and these both
climbers, we Niptage and Hirea. The former, common to India and China, and the
latter chiefly found in the warm parta of Ameiica ; with a few species in Java, and one
at the Cape of Good Hope. Hipbage Madabiota extends from the Peninsula up the foot
of the Himalaya to the warm valley of Noakote, in Nepal, and as far north as the Deyra
Dosn, and other valleys within the Himalayapwhere it climbs to the tops of lofty trees,
and may frequently be seen, with its racemes of elegantly-fringedwhite flowers,delicately
tinged with pink and yellow, covering the saul-tree, or Shes mbwta, the wingedseed vessels of which, those of this plant much resemble in external appearance
The Chinese species, H. obtusijdiu, is perfectly naturalized in the gardens of Northern
India. Hiraa nutaris, from which H. lanuginosa (Wall. No. 1,058) does not appear to
me to dXw, is similar in its distribution and habit, though a more humble climber.
H. indica is confined to the Peninsula and the province of Silhet ; while other species
extend along the Burmese territories to more southern latitudes. I have not learnt
that any of the Indian species are applied to any use, nor are the properties of the
plants of this tribe well known ; but the fruit of some species of Malpighia is eaten in
the West Indies, and called Barbadoes cherry.

This order, named from so common and well-known . a genus as tbat which contains
the maple and sycamore, indicates that some a t least of its species require a temperate
climate. But all are found in such, in Europe, North Ameriaa, Taurus, Tatary, and
Japan. And as none in other countries extend to southern latitudes, so we are without
them in the plains of India, and also on the Neelgherries. But immediately we commence
ascendiug the Himalayas, either in Nepal or Sirmore, we meet with species of this
family, especially of the genus Acer. Of this seven new species have been discovered
in these mountains, of which A. oblongurn is that which descends to the lowest level,
being found in Nepal and further north in the Deyra Doon, between 2,000 and 3,000
feet of elevation. Acer cultraturn is found at 6,500 feet on the Mussooree range, and
at similar heights in Sirmore and Gurhwal, while A. cazdatum (Wall. PI. As. Rar. t. 132,
and A. acuminatum? Don) sterculjaceunt and villosum, are only seen with pines and birches
on
+
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on the loftiest mountains, which are' for many months covered with snow. A. sterculiam m (Wall. PI. As. Rar. t. 105) is closely allied to A. u i l h m , which diffem but little
from A. pa&-platanub, or sycamore ; and as this affords timber whieh, h m being light
and tough, is much used by turners, and for making the trees of mddles, so it is
probable that both the Himalayan species would anawer equally well for the same
purposes. The wood of A. cultrtztum is white, light and fine-grained, and might be
turned to the same uses as that of the maple, which is esteemed by turners, and also
occasionally for making gun-stocks. A. caudatum is also found in Kunawur, and
A. sterculiaceum extends to Cashmere. Though this family contains only another genus,
Negundo, which has been separated from A m , a new one, Dobima, has been discovered
in Nepal by Dr. Hamilton ;and is distinguished, according to Mr. Don, by i t . monaecious
flowers, companulate 4-toothed calyx, with the eight stamens united into a column
round the sterile style. I t is only a shrub of six feet in height, but judging from the
dried specimens, it must, when in flower, have a very light and elegant appearance.
Acm oblongurn and Negundo frarinifolium, the latter a native of North America, from
which sugar is said to be made, succeed remarkably well in the plttina of Northern India ;
and there is no doubt that Acer saccharinurn, or sugar maple, would succeed equally
well in the valleys and slopes of the Himalaya, if it should be thought worthy af being
introduced ; and it might be a valuable gift to the people of the Hills, who are often
too poor to buy sugar, and cannot grow the cane.
38. HIPPOCASTANEBE.
The few plants which compose this order are confined to the temperate parts of
North America, and mountainous parts of Asia. The native country of &ct&~
Hippocastanurn, or the common horse chestnut, is yet unknown, though stated in some
works to be the north of India, but it is not enumerated in Dr.Wallich's Catalogue,
nor has it ever been distributed by him. I have never met with it, though often
visiting the lofty mountains of Northern India, where, if any where, it was likely to be
found, and where the nearly allied Indian PavM is so abundant. The genus Pavin,
common to North America and the Himalayas, frequently included in Bculus, is
distinguished from it by the surface of its fruit being destitute of the spines with which
that of the horse chestnut is covered. Pavia indica, or Indian horse chestnut, called by
the Hill people kunour and xangkz, is found on mountains at elevations of from 8,000
to 10,000 feet in Kemaon, Gurhwal, and Sirmore ; also near the sources of the Ganges
and in Kunawur. It is a lofty and not less ornamental tree than the common horse
chestnut. The bulky seed of this species containing a large proportion of feecula,
though combined with wme bitter principle, is eaten in the Himalayas, as those of the
horse chestnut have been in other parts of the world, in times of k i n e . The bark of the
latter, from its astringent properties, being employed as a tonic and febrifuge, it is
worthy of inquiry whether the Himalayan species of Ptrvia is possessed of any of the
same proper ties.

-
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30. SAPINDACEB.

This order, named from the genus of which the fruit is remarkable for its saponaceous
properties, is almost entirely confined to the equinoctial parts, both of the Old and of
the New World. Thus the greater number of the species and genera are found in the
West Indies, in Mexico, and the warm parts of South America; a few of them in
Africa, and in the islands of Madagascar, Bourbon, and Mauritius, whence we trace
them into the Indian Archipelago and the Malayan and Indian Peninsulas. In the
southern parts of India they are abundant, and a few of them extend into China.
I t has been remarked, that as the S;?pindactzz come near to Meliacee, so they resernble
them in habit and in their pinnated leaves, and thus dried specimens of the two orders
are apt to get mixed together, of which an instance occurs in the unadjusted portion of
the East-Indian Herbarium, where some of the Meliucee, as well as species of Millingtonia, have got intermingled with the Sapindacea: and as there is also resemblance
between these and some of the Terebinthacee, so some of the species of Millingtonia,
closely allied to the former, were found among the roughly-adjusted portion of the
latter. Odina wodier resembles some genera of Sapinducee in a few points of structure,
as well as in general appearance, when seen in a dried state.
In India are found species of the genera Cardiospermum, Snpindus, Schmidelia, Cuparua,
Melicocca, and Dodonaa, all of which are also found in the warm parts of America.
The last also extends from the islands of Ceylon and Bourbon to New Holland. Harpdlia is a new genus, formed by Dr. Roxburgh, of a tree found in Chittagong, which is
allied to Cupania, and comes near Tina. (Fl. Ind. ed Wall. 2. p. 442.) The genus
Euphoria is common to India and China, several species having been found in the district of Silhet ; and even the Chinese fruit, E. Longan, Dr. Roxburgh mentioils being
indigenous in the mountainous country which forms the eastern frontier of Bengal, as
well as cultivated in China. Specimens of it may be seen in the East-Indian Herbarium,
procured by Dr.Wallich from the same tract of country, where the fruit is eaten, and
called gooloom. Dr. Roxburgh also states having had specimens even of the Li-chi sent
him from old trees growing on the Garrow mountains, when the trees in Bengal were
but small. The genus Pierardia, of which P. sapida affords an edible fruit in Tippera,
to the east of Calcutta, and P. dulcis, in the Malayan Peninsula, would appear also to
be cultivated in China, as Dr. R. was informed by his Chinese gardeners, that P. sapida,
lutco of the Hindoos, is also a native of their country, where it is called Lutqua, and is
cultivated for its agreeable fruit. With the exception of Cupania and Dodonaa, which
seem restricted to the Peninsula, all the above genera are found in Silhet and the
neighbouring districts, which would appear to be tlie head-quarters of this family in
India. Here there is also a new genus, Cardiopteris of Dr.Wallich, referred by him to
the section Paulliniee, of which the greater proportion are natives of America. This, in
its climbing habit and lobed leaves, somewhat resembles a Bryony, but has a winged
fruit something like a H i r ~ a . This was called Sioja sanguinaria by Dr. Hamilton, and
first
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first found by him at Goalpara, specimens of, apparently, the same species were procured by Dr.Wallich from Silhet and from Ava.
The species of this family in Dr. Roxburgh's Flora Inrlica are thirty in number, in
which are included a few from the countries to the eastward of India. More than
twice as many are enumerated in the unadjusted S a p i n d m of the East-Indian
Herbarium ; but among these are necessarily included many of the described species,
while others are probably only varieties, as are some, perhaps, of Dr. Rmburgh's species ;
but, of these, without having an opportunity of seeing their habits in the living state in
addition to their appearance in a dried one, I am unwilling to suppress any, from the care
and acuteness which he usually displayed in the elucidation of species. I t is seldom
that any botanist enjoys the opportunities of Dr. Roxburgh, who, after studying the
botany of the Peninsula, was transferred to the Calcutta Garden and the tropical riches
of the eastern frontier of Bengal.
The only genera which are found over all parts of India are, Cardiqmmum, Sapindus,
and &Ielicocca. Of the first, the species C. Halicacabum, which extends also into
Arabia, is found in every part of India. Of SZlpindus, though so tropical a genus,
we find a species, S. acuminatus, in the most northern parts of India, having beet1
found by Dr.Wallich in Silhet, at Bechiaco on the entrance into Nepal, and by
myself, attaining a great size on the banks of rivers in the valleys within the Himalaya
in 304' N. latitude. Melicocca trguga (Schleichera, Hoxb.) is found in similar situations, being common at the foot of the hills in the Deyra Doon, and also in the
most southern parts, as well as in the Peninsula. The species of Schmidelia (Ornitrcphe,
Roxb.) do not extend northwards, though common in Silhet, and southwards in the
Mdayan as well as in the Indian Peninsula. Allophyllus ternatus (Roxb. Fl. Ijld. 2.
p. 263), of which there is a specimen in the East-Indian Herbarium under Dr. Roxburgh's first name, A. ornitrcphioides, appears from the characters which he gives of the
genus, to be distinct from Schmidelia. The species of Dodonea seem to be entirely
confined to the Peninsula.
The Sapindacee having been divided into sections on account of differences in botanical
structure, a like difference is observed in the properties of the plants belonging to the
respective sections. Thus, of the Dodonea, Magonia pubescens and glabrata, according
to M. A. St. Hilaire, are, like some of the Paullinecz which are acrid and narcotic, used
as Paullinia pinnatu for stupifying fish. Seriana tritemata is employed for the same purpose. Paullinia australis, and some other species of the genus, are said to be poisonous ;
and P. cupania Humb. is used for making an intoxicating liquor. P. subrotunda is an
exception, in furnishing, like so many of the following section, an edible aril. Of
tliese, the Szpindece, the species of the genus Sapindus, are remarkable for so many of
them being used as a substitute for soap. Thus, in America, the S. Saponaria, and in
Java S. Rarak, and in India S. acuminatus, laurifolius, emargimtus and detergens (the
last, according to Dr. Roxburgh, nearly allied to S. Saponaria,) are all used for the
purposes of soap ; owing, it is now ascertained, to the presence of the vegetxble prinT
ciple

138

I L L U S T R A T I O N S O F T H E B O T A N Y OF

[Sapindacea.

ciple called saponine. This has been traced in many other vegetables, which have the
property of forming a lather with water, or as Messrs. Merat and De Lens express it,
" dans toutes 1es plantes blauchimantes."
In some recent works, as in the excellent
one of M. Fh, it is stated, in speaking of the soap-berry, that " les fruits ont une chair
" huileuse dans laquelle la potasee abonde;" reference is at the same time made to
Ru&%' k,
where it is mentioned, that theae berries have been arm1ysed, and the constituent principles of the k t map obtained. The root and bark of many species
are also said to be saponaceous. The exact nature of this principle might be advantagmusly investigated by chemists fivourably situated in the native countries of the
plants, and the nature of the changes ascertained which takes place from the unripe
and acrid, to the bland and saponaceous ripe fruit.
The subject is interesting, as so many of this section afford edible fruit; and our ignorance of the exact constituents may sometimes induce us to adduce as exceptions to
the rule of the properties of plants being in conformity to their structure, that which
may be only a confirmation. Thus even some of this genus, as &pindus amlentus
and megalensis, yield edible fruit. That of Euphoria Li-chi is one of the most delicious
a d delicate-flavoured of the East, and though a native of China, would succeed well
in most parts of India, as it does so in Calcutta, and also in the Botanic Garden at
Saharunpore. E. h g a n and Nepheliunu, the Rambootan of the Malayan Archipelago, yield edible fruits; as well as E. rimoaa and mbra, both inhabitants of the Silhet
district, which are eaten by the natives of that district; so are those of 2lfelicocca
trijuga, called even in the distant parts of India, where this tree is indigenous, kusoonlbha
and guosum, and where, as in the Doon in April, it may be readily recognised at a
distance by the red colour of ite young leaves. All its parts of fructification are liable
to considerable variation. The pulpy subacid aril, as Dr. Roxburgh remarks, forms a
grateful fruit; the wood is hard and used as timber. Schmidedia serrata, of which the
m
t is said to be astringent, yields also an edible fruit. The wood of several species
is close grained and hard, and forms valuable timber, as of Sapidus mbiginosus, and
of Euphria h g a n and Li-chi; the latter also one of the most ornamental of trees.
The edible fruit of the Indian and Malayan species (P. sativa and dulcis) of Pierarda,
a genus referred by M. Blume to Euphorbkm~,has been already mentioned. The
latter, Dr. Jack is of opinion, consists of two varieties; the Rambeh, of which Mr. Marsden
has given a figure in his History of Sumatra, pl. vi. p. 101, belonging to the peninsula
of Malacua, but unknown at Bencoolen; while the Ckoqpa, from which Dr. Jack has
described the species, is abundant at the latter place, but not found in the former.
To this genus is nearly allied, as Dr. Jack states (Lin. Trans. xiv. p. 118), his Hedycayus; of which the only species, H. Malayarms, yields the Tampui, a fruit ranking
in point of taste and flavour along with the Lanseh. This, belonging to the genus
Lansium of Jack (1. c. p. 115) is closely allied to Milnea of Roxburgh, also yielding
an edible fruit, and both belonging to the Meliacea, and in many respects resembling Pierardia, and shewing the connection between the two families.
Snpindus
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Sapindue acumirurtw (Wall. MSS. E.I. Herb.) ;m h i fdiaum angurtissime marginata, foliolie 5.6.
jugis oblique lanoeolatis acuminatis lucidis suboppoaitis breve petiolatih unico breviore terminali ;
pnicula ramosisdma termindi.-HAB. Deyra Doon and other valleys within the Himalaya, flowering
in May ; also at Bechiaco, in the entrance to Nepal and at Silhet : the native name metha. Fruit
used for the same purpom aa the soap bemes of the West In& and Soutb A d m .

40. MILLINGTONIACEE.

Dr. Roxburgh having found it necessary to deprive the late Sir S. Millington of the
genus assigned to his memory, in conequence of ascertaining the only species thereof to
be a true BignotlM, restored the name to the system by assigning it to two timber-trees,
which at that time, as he expresses himself (FI. Ind. i. p. 102), '' constituted this
strongly-marked family," of which one species, M. a'mplicvolia, was figured in t. 254
of his Coromandel plants ; and with it, another species described in the Flora In&.
In 1824 Dr.Wallich sent to England what he considered three more species ; M. dillenifolia, pungens, and integr;foZia ;of these the two last appear to me identical, as
no great reliance can be placed on the entireness of the leaves, as some with entire
and spinulose margins may occasionally be seen on the same specimen. M. pinnata
was procured from Silhet; M. simpii#olia and pungem from that district, and the
entrance into Nepal; the two last were also found by Dr.Wight ; the first on the
Neelghemes, and the second on the mountains of Madura. M. dillenifolia Dr.Wallich
obtained from Chundraghiry, and other elevated mountains in Nepal. Tbe trees I
have met with belong to Dr.Wallich's two species, M. dilhifotia and pungens : the
former found about Dhunoultee and Simla, between 6,000 and 7,000 feet of elevation ;
and M. pungem is common about the rivers below both the Mussooree and Suen
ranges. To this is allied another tree found in the valley about Mugra, which I
have called M. acundnata, but it may be only a variety of A l . pungens.
This genus, therefore, consisting of four or five species, is spread over a considerable
extent of territory from 10" to 3 1 r of northern latitude, or from the Neelgherries and
Madura, along Silhet and the foot of Nepal to Mussooree and Simla; and has been
formed into an order, and an excellent account given by Messrs.Wight and Arnott in
Jameson's Journal for July 1833, p. 178 ; at which time they state (Prod. F1. India:
Penins. p. 115) they had not seen the similar remarks made by Jack (Mal. Misc. 2. p. 32).
The authors observe, that the habit of the Millingtonias is much that of k a r p u s
mangifera and Buchanania : it may be added, that in inflorescence they also resemble
the mango. In some of the species, extending to a considerable elevation in the Himalayas, they also resemble some of the Terebinthacece; but Dr. Hooker having suggested an affinity with Sapindacee, the authors see little objection to ita forming the
type of a new order next them.
41. MELIACEIE.

The Illeliacee, it has been observed, are closely allied to 5hpindacea; and it has
been further remarked by M. Adrien de Jussieu, in his excellent memoir on the former
T 2
order
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order, that the genus from which the latter takes its name, presents a disk or short
annular tube, situadted between the petals and stamens ; which if elongated to the
height of the stamens, and united with the filaments applied on its surface, wolild
afford a counterpart of the stamina1 apparatus of the Meliacea. M. Ad. Jussieu
further remarks, that they are moreover allied in the number, as well as in the relative
situation of the parts of the flower, and the structure of the seeds is absolutely
that of the Trichiliea, or the largest group of Meliace~. The resemblance in habit is
considerable, as already mentioned under Sapindacea: the edible fruit afforded by
so many species of the latter, is also produced by some of the Meliacee, as by Lanseh
(Marsden's Sumatra, v. p. 101), and by Lansium montanum, the characters of which,
Dr. Jack remarks, coincide very nearly with those of Milnea edulis; the large succulent,
lucid, and edible aril of which is compared by Dr. Roxburgh to that of the Li-chi.
From this resemblance in so many points, and their affording conjointly the variety of
highly-esteemed fruits, which, as Dr. Jack remarks, may be considered peculiar to the
Malayan Archipelago, one is induced to wish to see them in the same natural order ;
but it has been observed by M. Ad. Jussieu, that. in classification, Monadelphia, or the
union of stamens, appears to him of consequence, particularly as so much importance is
attached to the union of the several pieces which compose the corolla.
The Meliacea being a family found chiefly in the equinoctial parts of the world, may
be expected in the plains and southern provinces of India, but not as forming a portion
of the Flora of the Himalayas. M. A. Jussieu has remarked that they are found in
equal numbers in America and Asia, but only about one-fourth the number in Africa;
though this may be owing to the less perfect investigation of that continent. They
extend in the two hemispheres beyond 40" of latitude, as Melia Azedarach is naturalized
in Provence, a Cedrela is found near Pekin, and a Hartighsea in New Zealand. But
these isolated species become more and more numerous as we approach the tropics,
between which they have their maxima of numbers. In the most northern parts of
India we have three genera and five species, of which one at least seems to have been
introduced from Persia, and the others are common either in the plains of India, or
occur in the belt of the tropical forest which girds the base of the Himalaya. As we
proceed southwards, they increase in numbers until they reach their maximum in the
islands of the Indian Archipelago. By Mr. Brown they have been divided into filelicrcee and CedrelacecP; those by M. A. Jussieu into the tribes Meliea and 7i*ichiliece, and
these into Swieteniece and CedrelecP. Some species of all the tribes are found in India.
Of Jfeliece, which are confined to Asia and Africa, and of which one species has
crept into Europe, and another is mentioned with doubt as being a native of America,
species of most of the genera are found in India. The h'iern tree, or Margosa tree of
the Peninsula, has been separated from Jf'lia into a distinct genus, Aaadirachta (from
the Persian name azad-i-durukht, the free or excellent tree), on account chiefly of its
ternarq-, not quinary structure of the parts of the pistil, and its single-seeded fruit.
Of the genus Jlelia, two species are found in Northern India :-one, there called clek,
the
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the Melia Azedarach, or Persian lilac, Hill margosa of Dr. Ainslie, mentioned by Dr.
Roxburgh as being a native of China, &c. ; the other species, is one, which has by
Dr. Roxburgh been considered the same as the American M. aempervirena of Swartz,
and both by some authors accounted only varieties of M. Azedarach. The Indian plant no
doubt very closely resembles this both in inflorescence and foliage, but may be easily
distinguished by its larger berries and extremely hard pentagonal nut, covered with a
sweetish viscid sarcocarp, which, on drying, assumes a semi-transparent appearance, like
that of soap-berries; the leaves also in my specimens are longer, the pinnae more numerous, and the leaflets more membranous and less serrated. This is universally distinguished
in the northern provinces of India from Melia A~edarachor dek, by the Hindoostanee
name Bukayun or bukain, of which the synonimous Arabic name given is ban, the Persian
a;nd-i-durukht, and the tree said to be a native of Persia ; its synonymes, moreover,
in the northern provinces of that country are also given. I t is probable, therefore, that
this, if not exclusively, at least in conjunction with Melia Aeedarach, is the Aaedarach
of Avicenna. Dr. Roxburgh also states the bukayun to be a native of Persia, though
common throughout India, and that its Arabic name is ban. This, in addition to the
specimens in the East-Indian Herbarium, perfectly identifies his plant with that of
Northern India. The Sanscrit name of maha-nimba, or great neem, corresponds rather
with its appearance in the northern than in the southern provinces of India, where Dr.
Roxburgh describes it is as a small delicate evergreen of short duration,perfectlydistinct
from Azedarach. He considers it, however, the same as Melia sempervirens of Swartz,
mentioning that plants reared in the Calcutta Botanic Garden, from seed received from
the West Indies, did not in any respect differ from the Asiatic sort. Having considered the subject as settled, I regret that I did not pay more minute attention to the
plants in the living state ; for on referring to an original specimen of 17felia semperuirens from Dr. Swartz, in the late Sir James Smith's Herbarium, it does not appear
to me to correspond with that to which the same name has been applied in India,
and which, I conceive, is a distinct species. This I would propose calling Ilfelia
bukayun, easily distinguished from M. Aaedarach by its fruit, as M. sempervirens is,
according to Swartz, by being " planta minor et saepe floret biennis, quod foliola ltete
viridia raro plusquam 7, rugosiuscula, profundius et magis inaeqiialiter serrata e t
acuminata." The author of the Mukhaurt-ool-Ude moreover describes four kinds of
Neem, or fifelia, as formerly constituted,-1. Neem ; 2. Bukayun ; 3. Dek ; and the
4th without a name, may perhaps be the ~lfeliacomposita of the Peninsula.
Mallea (Eiiebergia indica, Roxb.) is found at the foot of the Circar Mountains, and, as '
well as Sandoricutn indicum, in the Peninsula. The species of Turrc~aseem confilled to
the Indian Islands, as T. pintzata, PI. As. Rar. t. 119, a native of Silhet, is mentioned w ~ t h
doubt as belonging to this genus, Of the tribe Trichilie&(abundant in South America,
the islands of the Indian Archipelago, and extending to New Holland), we have also
species in India, especially in the southern parts. Hynea trijuga, Amoora laxa, and
Sphm-osacmefmgrans, Wall, (Aglaia decandra, Wall. F1. Ind. 2. p. 427) extend as far
north
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north as the valleys of Nepal. The other species of Anuw~ra,Roxb. Corom. Plants,
(Andersonia, of the Flora Indica ;Aphmrnixis ? of Blume) extend from Silhet to the
Delta of the Gangea, and from that to the Peninsula. A. cucullata, and XyIocarpus
panaturn, mentioned by Dr.Wallich, under Lamarck's name Carapa moluccmsis, are
also found in the two latter situations. From Amoora must be kept distinct the decandrous species which constitute the genus S p h m a c m e of Dr.Wallich, of which one
species has been mentioned above, and is represented at t. 853, and another S. spectabifis,
at t. 351, of his unpublished plates. The dissections given in these plates resemble
those given of Lunsiuna by Dr. Jack, in Lin. Trans., vol. xiv. t. 4. In Silhet are also
found ~Wilneaedulis, allied to Lansium; species of Wabura; and the several plants which
have been referred to Gwrea, but which do not agree with the characters of that
genus, as defined by M. Ad. de Jussieu ; who states that Dr. Roxburgh's two species,
G. hinectarifera and paniculata, ought to be referred to some other genus. The authors
of the Prodromus of the Flora of the Indian Peninsula* have referred the first to
Epicharis, and the second to Disosylon, genera which are both indigenous in Java.
Dr.Wallich's species they have referred to the last genus, and to Hartighsea. To
one of these also, or to Epicharia, ought probably to be referred Dr.Wallich's Melia
pendul@ora, No. 1255.
Of the small order of Cedmleacea, Sqynzida (Swietenia, Roxb.) febrfuga, is found in
all the central and southern parts of India, and Chikrassia tabuhria in the Peninsula,
with Chloroxylon Swietenia. Cedrela t m a extends over every part of India, and may
be seen all along the foot of the Himalaya. The specimens from Nepal having frequently a sixth part added, Dr.Wallich was induced to call this variety C. h e x a d a .
There is, however, a distinct species, C. etrrata, which may be readily recognised by the
great length of its racemes of flowers, and may frequently be seen with Sapirtdw
acuminatus, growing in the close valleys within the Himalayas.
The group of Meljame was admitted by M. De Candolle as one of those which rather
confirm than weaken the rule of the accordance of properties with the affinities and
structure of vegetables. This has been proved by extended experience, and the better
defined nature of the order. The Cedreleaceg, as remarked by Ad. de Jussieu, are
remarkable for the bitterness and astringency of several of their parts; to which is
frequently added an aromatic principle. To this is owing the absence of insects from
their wood, and its consequent durability ; and the febrifuge properties for which these
plants are noted in their native couutry. Thus, Soymida febryuga, the rohuna of
Hindoostan, known for its astringent and particularly bitter taste, is reckoned a gmd
stomachic and powerful febrifuge, and an excellent substitute for thePeruvian bark.
(As. Res. xi. p. 190.) So the Khaya is employed for the cure of fevers, on the banks
of the Gambia. In India, again, the bark of Cedrela t m a , as well as that of the
Chikrasw,

'
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JIh.1

T H E HIMALAYAN MOUNTAlNS.

143

Chikraam, is described as being astringent, but without bitterness ; and is useful, as
the Cadreha febriiuga of M. Blume, aad the bark of S r o h i o mahogani, in the cure of
intermittent fevers.
I t is not unworthy of remark, that many of the h e C e d n are remarkable for the
excellence of their wood. The mahogany is toa well known to require further
notice, than that it succeeds well in the most northern, as in the southern parts
of India. The Cedrela twna, though a lighter and more open-textured wood, forms
the mahogany of India, and is much used for making furniture. The Chikrabdec,
also, a large timber-tree, is much esteemed h r its '' light-coloured, elegantly-veined,
cloee-grained wood," as well as the s a t i n - d , afforded by another of this tribe, the
Chlorojylon Swieteniu. A11 might with great benefit to the cotrntry be more extensively
cultivated in different parts of India. M. Jumieu remarks that the existence of an
essential oil is indicated in Chhroqlon and Flinderaia by the transparent points in their
leaves. The former is mentioned by Dr. Ainslie as one of those yielding wood-oil in
Lndia.
.
M. Adrien Jussieu remarks that the bitter, astringent, and tonic principles found in
most of the Cedrekacea, may also be observed in some of the Meliacee, but with easilyobservable differences ; while principles of a more energetic nature develope themselves,
which make others of the tribe dangerous of employment. A tree, of tha name ofjito,
is known to be of a purgative nature in Brazil, and said to be oftener of a poisonous
than remedial nature. M. Jussieu supposes it probable that the same name may be
applied to several of the Meliacee, rather than to only one species of Guarea. Guarea
Aubletii and G. trichiliokh have bark, which is purgative and emetic ; Bichilia cathartics and S. trifooliata have both the former property ; and Forskal informs us, that in an
Arab book, his Elkaja, Trkhitia emetica is described as being of an emetic nature.
In India, the bark of Walswa piacidia is thrown into ponds to kill fish, which,
coming to the surface, are easily taken, and not considered injurious to be eaten.
M 'B d r d has been accounted poisonous from the time of Avicenna, but it is
only in larger doses that its fruit can be considered such. Loureiro recognises the
and M. Blume states, that both M. Axedarach and
utility of Adarcrch in worm c-',
Azadirachta are employed in Java as anthelmintics. The root of the former, which is
bitter and naueeous, is considered a powerful anthelmintic in America: by Dr. Barton,
as one of the best. A decoction of the leaves is said to be astringent and stomachic,
aod also to be injurious to insects, and employed with success against porrigo.
In India the Azadirachta is much more employed than the A d r a c h , every part,
but especially the bark, being bitter, and considered a valuable tonic : Mr. Piddington,
in consequence, presented the Medical Society of Calcutta with a si~lphateof Azadirine,
which had for its base the bitter principle of the Azadirachta. The fruit is said to be
useful in leprosy, and yields a bitter fixed oil, which is anthelmintic and stimulant :another instance (as well as the Asedarach) after the olive, as observed by M. Richard
(Lindl. Nat. Ord. p. 121), of the pericarp yielding a substance usually afforded by the
seed.
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seed. Neem leaves are universally used in India for poultices ; and the seeds called
nibuoke, are employed for killing insects, being first skinned; the kernel powdered and
mixed with water is used for washing the hair. A kind of toddy is, moreover, procured from tapping healthy young margosa trees, according to Dr. Ainslie. The seeds
of llfelia bukayun, called hub-001-ban, are considered emetic, laxative, and anthelmintic;
and the bark is accounted bitter and anthelmintic in Java, that is, if M. sempervirem
be the same as bukayun.
Many of the other Meliucee possess bitter and tonic principles, as the bark, leaves,
and tender parts of Heynea tr@ga. M. Blume ascribes to Snnlloricum indicum some of
the same properties as to J l e i a : i t is employed as an astringent, with the bark' of
Carapa obovata. The bark of X"ylocarpus granaturn, as well as the seeds, is very bitter.
Cedrela serrata ;foliolis l s j u g i s ovat~lanceolatisacuminatis marginibus irregulariter serratis subtus
glaucescentibus racemis pendulis foliis longioribus. v. Tab. %.-This tree, called durloo by the natives,
is found in the valleys of the Himalaya, growing in similar situations with the tooraybut with lightercoloured wood, and attains a smaller size ; though it may be readily recognid by its large leaves,
which are, however, exceeded in length by the immense racemes of flowers, which are diminished more
than one-half in the figure. The 'flowers are also larger than those of C. Toma, and have five sterile st*.
mens which have not, however, been represented by the artist, alternating with the erect fertile ones.

42. AMPELIDEB.

This order, named from the Greek name of the grape-vine, is also called Sarmmtuce@,
fites, and K'inifere. I t includes the genera Cissus and fitis, which are now generally
united into one, under the latter name, forming, with Ampelopsis, one section of the
order, while L e a and Lasianthera form another :-the
latter an African genus, the
former confined to India and the islands of Ceylon and Mauritius. The genus Amplopsis, formed by Michaux of some North American plants, distinguished from fitis by
its distinct and spreading petals, has also been found in the north, both of Africa and
of China, as well as in the Himalayas, at Mussooree and Simla. The genus Ktis is
found in the equinoxial parts, both of the Old and New World, extending into both the
temperate zones; as southwards, to the Cape of Good Hope and New Holland, and
northwards, to Japan and North America, as well as from the plains of India to the
defiles of Caucasus. We may therefore expect to meet species of the genus, as we
have done so many others with a similar geographical distribution, at the foot as well as
at moderate elevations in the Himalaya. The species of Ktis are numerous in India, as
Dr.Wallich has enumerated upwards of fifty in his Catalogue; of these several are
common to the peninsula of India, the lower parts of Bengal, and the country about
Silhet. V. azdriculata, tomentosa, and ad~iata, travel upwards towards Rajmahl and
]nay be traced further north in the plains of India, near
Rlonghir. V. quadru~~gularis
villages and the abodes of Fuqueers; but Ktis (Cissus, Roxb.) carnosa is common
in the plains of Northern India ; and V. Zati$olia in the jungles towards Kheree and
at the foot of the hills: both send up their young shoots during the rainy season,
and have their great roots, or rather under-pound stems, covered by the ground
from
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from the cold of winter, aa well as the great drought of the hot weather. V. kzrurta
(rtrgosa, Wall.), lamcolaria, repcns (glauca, Wall.), common in the Indian and
.Malayan Peninsulas, extend northwards from Silhet to Nepal ; and the first, with
Cissus rosea nob. t. 26, f. 1, is found in the Deyra Doon and the jungles at the foot
Roxb., was recognised in
of the mountains of Femaon and Sirmore. C. f b w ,
my Herbarium. by Dr. Wight, as his Yita Rarburghii. I t therefore exists in the
Peninsula, as well as in the valley of the Agurwal, beyond 30" of N. latitude,
and may be found in intermediate situations, but is not mentioned in Dr.Wallich's
Catalogue. Having found it always hermaphrodite, though otherwise agreeing in every
respect with Dr. Roxburgh's description, I had a drawing made, that it might afford
better means of future comparison. (v. Ic. ined., t. 58.)
Cissus Nepaknsis, obtained from Dr.Wallich, is the only Himalayan species mentioned
by De Candolle, but is not contained in the East-Indian Herbarium ; at least under that
name. Mr. Don has a Vitb capreolata, Prod. Fl. Nep. p. 188, which I have figured
at t. 26, f. 2, and consider the same as V. hederacea, N. 6019 of Dr.Wallich, and to which,
from its habit of clinging to and climbing up trees, I had given the same name. This
may possibly be the V. serrulata of Dr. Roxburgh (v. Wallich's Cat. 6034), in which
case this name must be substituted for V. capreolata.
In addition to these, Dr.Wallich has seven Nepal species of Vitis. Of these I am
acquainted with V.pamifolia, cymosa, and obtecta, which are found in the higher vallies
near, as well as on Mussooree,where, however, a new species, V. macrophylla, is most
conspicuous, from climbing trees and hanging down in elegant festoons from their tops.
The species of Leea ascend as high as 5,000 feet on the mountain aide, one species,
L.rubra, being found near Jurreepanee, and also about the Kheree jungle. Leea
uspera, found by Dr.Wallich in Nepal, also occurs in the Doon and about Nahn. The
other species of this genus are found in Silhet and the Indian and Malayan Peninsulas.
With respect to the properties of the plants of this family, little can be said that
has not reference to the grape-vine, which has almost exclusively engrossed the attention of botanists. But several species of Cissus are remarkable for being acid, especially
the fruit, owing to the presence of tartaric acid ; hence Cissus carnosa, (of which a
variety was at one time called C. acida by Dr. Roxburgh,) is used in Hindoo medicine,
as well as the roots of C. latfoIia, called k u a r
Forskal also describes three species of Cissus under his name Sadanthus, of which
the leaves are acid, and edible, when cooked; but not the stems and roots. But the
leaves of C. cordata and C.setosa are described by Dr. Roxburgh as being acrid, aa
well as the berries of the latter, of which the leaves are said to be useful in bringing
indolent tumoun to suppuration. The young, tender, and succulent stems of fitis
(Cissus) qundrangularis are said, by Dr. Roxburgh, to be very generally .eaten by the
natives of India. When old, it is considered acrid in the parts of India where I have
seen it, and accounted useful in medicine; as it is also stated to be by Dr. Ainslie, as
well as by Forskal in Arabia, who says, " Venenatum putant incolae Morenses;
u
li~~guam
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linguam manusque nrente dolore afficit. Sectio caulis, q u a m copiose emitfit. Solent
Arabes dorsi dolore laborantes, hujus caules nocte sibi substernere." (Descr. p. 34.)
But the grape-vine is alone of any importance for the utility of its products. The
sap was at one time used in medicine, and the juice of the leaves, particularly of a '
variety in which they are red, considered astringent. Verjuice, expressed from unripe
grapes, is well known for its acidity, and use in making syrups, 8rc. Lieut. Burnes
mentions, that in Caubul they use grape powder, obtained by dying and powdering
the unripe fruit, as a pleasant acid, When ripe it is every where valued as a fruit,
either fresh, or in the state of rnisim, and of one variety, as currants. The juice of the
ripe fruit, called mwt, is useful as an agreeable beverage, from containing sugar. By
fermentation, other valuable products are procured, as wine, alcohol, and vinegar ;
while the lees yield tartar. or impure cream of tartar, from which tartaric acid may
be obtained : an oil is sometimes extracted from the seeds, and even the ashes are considered useful in medicine, from containing, like that of so many other woods, salts of
potass.
The grape-vine being a plant of so much value and impo;tance, ito distribution is an
interesting subject of inquiry, though there is little prospect of its becoming in India of
greater value than as affording an agreeable fruit; though this is of sufficient importance
to render highly desirable the introduction and trial of different and superior kinds from
Europe. The native county of the vine seems now to be better ascertained than
that of many other as extensively cultivated plants. Bieberstein, in his Flora TauroCaucasica (1. p. 174) states, " Nusquam non praeter alpestria, per omnem de qua
sermonem facimus regionem sponte in sylvis atque dumetis nascitur, et altissimas quandoque arbores ascendens, totas quantas occupat." The author of the " Mukhzun001-udwieh," who was an inhabitant of the district, describes the vine, as found both
wild and in gardens at Tinkaboon, in Deilim, about lat. 37", on the southern shores of
the Caspian, and that it is there called dewas. Humboldt, also, in his " Geographie
des Plantes," p. 26, mentions that the vine " grows wild on the coasts of the Caspian
Sea, in Armenia, and in Caramania. The species of Vitis, which are found wild in
North America, and which gave the name of Wit~enlandto the first part of the New
Continent wliich Europeans discovered, are very different from our Vitis vinfira."
These, as we lcarn from Pursh, are Ktis kabrusca, called fox-grape; V. astivalis, summergrape ; and V. cordfolia, winter-grape. From the sacred writings we know that the
grape was cultivated in Asia in the earliest periods. M. Bod, the latest scientific
traveller, informs us (Ann. des Sc. Nat. 1834, p. 172) that it is still cultivated, and a
wine made in the vicinity of Jerusalem ; but that in Egypt he found wine made
only at Medinet-el-Fayoum (1. c. p. 76) which is in lat. 29"20'. a From Asia," Humboldt
continues, ". it passed into Greece, and thence into Sicily. The Phoczans carried it
into the south of France, the Romans planted it on the banks of the Rhine ;" and we
have it now extending to 51°, or even 52", in England, where it ripens well, as
in the present fine season, in the open air ; and wine is made in a few places in Devonshire.
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shire. Southward the vine extends es far as 12" of narthern latitude; as we learn from
Dr. Ainslie (Ind. Mat. Med. 1. p. 166) that the French are particularly successful in
cultivating the grape at Pondicherry, notwithstanding the great heat of the Carnatic."
The illustrious Humboldt, in his Proleg. de dktrib. Geograph. Plant. p. 169, where,
from the examination of a multitude of facts, he has deduced the requisites for the
successful cultivation of many plants, has observed, that " the vine in Europe yields a
generous and excellent wine between the latitudes of 36' and 48', where the mean
annual temperature is from 62' to 50°, or even 47'-5, provided that of winter is not
below 38", nor that of summer below 66" or 68'. These conditions are fulfilled on the
sea-coast as high as lat. 47', in the interior as high as lat. 6Q0,and in North America
only as high as lat. 40'. The vine may therefore be cultivated for wine in a belt of from
12" to 15"of latitude in breadth on both sides of the Line; though to a much greater extent, if required, for its fruit only : but for both purposes, in a narrower space in the
New than in the Old World. Further north than 48' of latitude, grapes do not generally
secrete sufficient succharine matter to undergo a proper vinous fermentation, and further
south than 35' (or 32" in an insnlar situation like Madeira), though they are both sweet
and high-flavoured, the temperature is so great that the juice passes rapidly into the
acetous fermentation ; and therefore the grapes of the most southern parts of Europe are
more frequently dried as raisins than converted into wine. The climate of India is such
as to exclude it from benefiting either by preserving the grape, or converting it into
wine; though in the north-westem provinces, the vines thrive well and bear abundantly.
They flower in February, and ripen the fruit (which is well, though perhaps not so delicately flavoured as in more temperate climates) about the middle of June, or about the
time the vine is said to flower in Caucasus : at this time the mean temperature being about
90°, is evidentlymuch too great to allow of a slow and gradual vinous fermentation;
while the accession of the rainy season immediately afterwards produces so great a
d e p e of moisture, as to render it impossible to dry the grapes as raisins, unless this
could be effected in ovens, after being plunged in boiling water, as is done in some parts
of Europe. I t might, perhaps, be practicable even to make wine by growing the grapes
at the foot of the mountains, where free from jungles, as in the country beyond the
Jumna, and conveying them to a moderate temperature on the mountain side. A
brewery has been established in a situation where the mean temperature in the houses
hardly ever varied from 60" in the warm weather, and the distance was so inconsiderable,
that it was thought preferiible to bring the barley from the plains, rather than use that
which was grown on the spot. The Deyra Doon would be a particularly favourable
situation; but at present there is too much uncleared jungle, and the climate too
moist, to ripen the grape properly in the short season, from the middle of March to
the middle of June; the greatest pains were taken in their cultivation, but without
success, by the Hon. Mr. Shore while resident there.
But it is observed, that when the warmth of a low latitude is compensated for by
elevation, or a barrier is opposed to the inundating influence of the rainy season,
u 2
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grapes are ripened .as fruit, dried as raisins, and converted into wine. Tbus, in Kunawur, between N. lat. 31' and 32', or neatly that of Madeira, where elevation produces
the same moderation of temperature, that is, in the latter, the consequence of its insular
situation, we have luxuriant vineyards between 9,000 and 10,000 feet of elevation, with
grapes of delicious flavour, which the moderation of temperature in September allows of
being converted into wine, and the dryness (v. p. 34) to be preserved as raisins. Two
degrees further north, or in the valley of Cashmere, a t an elevation of 5,500 feet, we
have grapes both excellent and plentiful, as we learn from both Mr. Foster and Mr.
Moorcroft. The latter says, that " many thousands of acres skirting the foot of the hills,
are covered with apple and pear trees in full bearing, but without owners." (Jour. of
Geog. Society, 1. p. 241 and 253.) My plant collectors expressed their admiration,
by describing the fruit-trees as forming a perfect jungle in Cashmere. The moderation
of temperature, with the existence of moisture, has been mentioned at p. 27, as accounting for the magnitude attained by many species of European genera. This will also
explain the great size of the vines, which Mr. Moorcroft informs us, " scales the summit
of the poplar," as well as for the want of a fine flavour, observed in the grapes brought
to India, packed in layers of cotton. At Khoten, also, the vine is described by Mr.
Moorcroft as being very productive. The different kinds of raisins called monukka,
kishmish, and ledana, are brought chiefly from Istaulik. At Cabool, nearly in the same
latitude, but more to the eastward than Cashmere, and elevated 6,000 feet, the grapes
are described by Lieut. Burnes to be so plentiful, as to be given for three months to
cattle. They are also abundant at Bokhara, and in both places are converted into wine,
and dried as raisins. Astrakhan, in 46" of N. latitude, seems to be the most northern
point in Asia where the grape thrives, and there the vineyards are described as being
numerous. Every traveller mentions the grapes and wine of Persia. Dr. Ainslie
says, it was from thence, as well as from the banks of the Rhine, that grape-plants were
originally sent to the Cape of Good IIope, and that some of these from Persia now
produce the red and white Constantia. This is generally considered the only good wine
frorn that settlement. Dr. Ainslie thinks liighly of the Madeira, made from the groene
d r u g ; but Pontac is also a good and verysound wine. The Persians, it may be added,
claim the discovery af wine, and call it xuhr-i-khoosh, or the delightful poison.*

rrtie
*

It may not be uninteresting to mention, that in the northern provinces of India, where we have at one
Mason a climate analogous to that of European latitudes, and at another a degree of heat which is never
attained even within the tropics, the only wines which are relished, after the stimulus of a single glasa of
Madeira, are the light Clareta of France, or the Hock of Germany; while in the cold weather Port is tiequently drank, though never seen at any other s e w n of the year, unlesa nometimes during the moisture of
a damp situation in the rains;-&owing that climate influences the taste of northern nations for the
stronger wines, rather than the habit one regrets to nee ascribed to the English in a work generally of
much .research, published only during the present year : " Les Anglois ne boivent gu&e que des vins
alcoholkks, ils trouvent lea naturels trop doux ou trop faibles, ce qui ne doit p a h n n e r de gens qui usent,
iileurs r e p ordinaires, de l'eau de vie coup6 de moitik d'eau, en plaae de vin."-Dict. de Mat. Med. tom. vi.
p. 935. Paris lW.
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Vdiu (Chut) mum; f & i rohmd.ttxmhUb acumirutir, ~ ~ ~ . r & i brinumtcuerrulatis,
us
ramis,
petiolis pedunculisque piloais, rtipulis coloratis ovatooblongis villcmis, urnbellis deeompoeitia foliis
oppsitiq fmct~%usoblongis utrinque attenuatis (v. Tab. M. f. 1.) This elegant species of Vitis, found
in the Kheree Pass and similar 'situations at the foot of the Himalaya,very nearly approaches C. c d u t a
of Roxbwgh from Amboyna, which is referred to V. rspeRcr by M. De Candolle, but may be distingushed by ita villous habit and barberry-shaped fruit, in which respect it resembles C. vitigdu, D.C.
The stems are climbing, round, striated, hairy ; stipules small, rounded, hairy; peduncles leaf-opposed
longer than petioles ; hairy bractes at each subdivision of the compound umbel or c y w . Petals&
distinct, spreading, of a light pink colour (a. b.) Stamene 4 inserted into the disk (c.) Gemen
surrounded by disk with truncate style, twoelled, Qseeded (c. d.) Frcrit pyrifcum (a), one or two
seeded, when double, each is flattened, with radicle and cotyledons, as in the genus (d. e.$)
Vitie (Cisma) caprwlata ; foliis pods-foliolatis
glabris, foliolis ovalibus utriyue atmuatis
nehxmmmtia, pedunculis petiolo longioribus, urnbellis multifloribuscCisace ciapteotata, Don Prod.
F1. Nep. p. 188. T i h e & r q Wall. Cat. N. 6019.b. C ~ Y W
hxferacea, Royle MSS., Tab.96. f. 9.
(a. b.) flowers. R.* The fruit. The species which baa been figured in this plate, I un informed by
Mr. Don ie his C b u s capteolata, though his character does not in all respects agree with the plant.
The group with peclate leaves (of which the two lateral ones are in pairs) to which this belongs, contains
several species so nearly allied to one another-as Vitw japonica, nepkneir, eerrulata and cymoea-thd
it is difficult to ascertain whether the differences in appearance be dependent on distinction of species or on differences of locality. The two last are found at the foot of the hills, and may be distin
guished by the great size of their bracteae ; and P.mmlata, obtained h t by Dr. Roxburgh from
Chittagong, by the fewness of flowers in each umbel, shortness of the peduncles, and by its straggling
habit. V. capradata is found at elevations of 6,000 and 7,000 feet, clinging to the tri~nksof trees as
closely as ivj, some of the cirrhi performing the office of roots in fixing the plant in the covering of
moss, &c. with which the bark is covered in the rainy season, and perhaps even drawing nourishment
from that receptacle of moisture.
Ampelopt& Himalayarra ;foliis pnImat&foliolatis, foliolis coriaceis petiolatis utrinque glabris suhtus
glaucescentibus reticulatcwenosis mucronato-dentatis, medio basi attenuato, lateralibus inqualibus,
omnibus apice acuminatis, racemis dichotomo-coryn~bosis.-This, I was informed by Dr.IVight, was
immediately recognised by Dr. Torrie, on his late visit to England, as a genuine species of Ampelopsiu,
when seen by him in the splendid collection formed by the Countesr of Dalhousie at Simls My specimens, belonging to the same species, were procured at Museooree, where the plant is common, climbing
to the tops of lofty trees. Vitu semtcordata, Wall. No. 6020. Ic. ined. MR, appears also to be a species
of Anapelop& fkom Nepal.-Whether this genus be continued distinct, or considered only a section of
Rtie, the geographical distribution of its species will be equally interesting.

43. GERANIACEE.
This order is well known from the Geraniums, or Cranwbilb, being common in every
field in Europe, and the Pelargoniums, to which the former name is generally applied,
forming fwourite flowers in every part of the world. The latter (natives chiefly of the
Cape of Good Hope) are also found in New Holland, and may be seen growing every
where apparently wild in the island of St. Helena. The genera Geranium and Erw'iunr,
found in most parts of the world where there is moderate temperature, as in the plains
of the northern half of the temperate zone and the mountains of tropical countries, are
found in the Himalayas, where about fifteen species have been discovered at various
heights, as in the mountains above Silhet, in Nepal, and every where in Kemaon,
Gurhwal, and Sirmore. Geranium bicolor nob. is that which occurs at the lowest
elevations, being found in the Kheree Pass. At an elevation of from 5,000 to 7,000 feet,
as at Mussooree, G. Wallichianum and Nepalense are common, with some new speciea,
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as G. hctmohichon S m pedtmculuturn, and higaturn, nob., the last nearly allied to G. ZuciBum uf English botany. Mr. Don describes G. eriostemm of Fischer, found in Dahuria, as
occurring among Dr.Wallich's specimens from Gossainthan. On loftier mountains, as
Chmr and Urukta, G. Lindleyanum and Chmnse are found, with a pale variety of
G.Napahsa, which has also been brought me from Cashmere, with a hairy variety of
G. WaZlichianum. G. Greuilleanum, Wall. P1. As. Rar. T. 209, found on Gossainthan,
appears to be the same as a species found by Mr. Inglis on the Kherung Pass. A species
of &odium, E. Aimelayauum, nob., is also found in the h h e r n portion ofthe Himalayas,
as well as in Cwhmere; but is not common, as I only met with it once on the barren
hills above Raengurh.
The plantcl of this family are possessed of but little medical properties. Some ofthe
Pelafigoniurns (which, it may be mentioned, though injured by the rains, geberally succeed well in India,) are remarkable for their 'fragrance ; and some of the Geraniums
for their fetid qualities. Several of the species have been employed in medicine, from
; G. maculotum is so used in North Amerioa, and called
possessing astringent
-4lum root.
Gera~tiumLindleyanum; pilosissimum : caule nunoso adscendente, foliis inferioribus umbcllatim
dispositis longe petiolatis palmato 7-partitis,. lobis multipartitis incidentatis, caulinis oppositis, ramis
axillaribus, pedunculis e dichotomia ramorum ramos superantibus, lateralibus terminalibus dimidio brevioribus, omnibus apice breve bibracteolatis bifloris, calycibus pilosis mucronatis, petalis integri~Tab. 27. (a. b.) The flowers, half and full blown. (c.) Stamens. (d.) Stamens and Petals removed.
I have had much pleasure in naming this plant (which I found at Urukta in flower in May) after my
friend, Professor Lindley, from whom I have received great assistance during the progres of this
work.

44. BALSAMINEB.

This order is especially an East-Indian one, only a few species being found in moist
places in other parts of the world. Dr. Wallich, in his Catalogue, enumerates fortyseven species of Impatiens, ahd though a few of these may be only varieties, others, as
some of the Nepal species, contain evidently two species under one name : the above
number will therefore probably remain undiminished. Of these, twenty-two are
.found in the mountains above Silhet and Pundooa, in Nepal, and Kemaon. In
addition to four of these, I have five other species from the mountains to the northward
of the Ganges, and along the range as far as Cashmere, whence two more species
have been brought me; and analogous to what we have seen to be the resemblance in the flora of Kunawur, on the northern face of the Himalayas to that of
Siberia, so do we find one species closely allied to, if not identical with, I.parv@ru,
of Siberia. In Mr. Inglis's collection there is another species, I. Inglisii, nob., from
Cheeni, also in Kunawur. I t is remarkable that of the above forty-seven species,
nearly the whole of the remainder, or at least twenty-two species, are found in the
peninsula of India, A singular equality of numbers, seeing that we have hitherto
found Peninsular and South of India genera confined to the base of the mountains,
and if found existing on them, generally, only as single species; but here we
have
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have them in equal numbers, some of than extending to an elevation of 7,000 feet.
This anomaly can only be explained, and a stronger h c t could not be adduced
in its confirmation, than that the moisture and moderate temperature of the rainy
season in the hills (for it is at this season only that they are found) is as favourable
to their growth as the heat and moisture of the Peninsula. I have never met with
any in the plains of India; but have heard from travellers that they are abundant in
Central India, whence we may expect some new species, as well as from the Neelgherries.
The peculiarity of the Hill climate has been explained in the introductory chapter and
at p. 16, where the moderation and equability of temperature, excess of moisture, and
consequent smallness of evaporation during the rainy season, has been shewn to be
favourable to the existence of tropical plants. At this season the balsams may be seen
apparently unchanged for weeks together, with other plants which delight in a moist
atmosphere, as Orclride~,Scitaminea?,a few Melastomacea, Cyrtandrac~,Begm'as, the
beautiful Platystemnza violioides, and others of which the genera are considered peculiar
to a tropical climate ; and of so loose, moist, and cellular a texture, as would at any other
season in this locality be destroyed in a single day. I t may, perhaps, be to this looseness of texture, of which we may suppose a degree of pliability to be characteristic,
that we are to ascribe the great number of species, as well as their limited distribution: for we find few of the Peninsular species in Bengal; not many of those
from Silhet, in Nepal ; and few of the latter in Gurhwal ; though of these, I.Hamiltoniana and ir~signis,with I. bicolor and pumila, nob., are common from Jurreepanee to
Mussooree, flowering abundantly in the rainy season. A variety of, or one of the species
nearly allied to, I.Bafsamina, is found in Sirmore, and near Simla. I.qpecima, one of
the most splendid species, was brought me from the interior; and I.glandulifera, one d
the largest, was produced from Cashmere seed. But the identification of species is
difficult in this genus, particularly in the dried state, without a minute examination
of all the parts of the flower, and as I am without any specimens of Dr.Wallich's
species, I must refer the whole to Professor Henslow, of Cambridge, who has kindly
undertaken, and will no doubt, with his usual ability, elaborate my species of the
genus Impatiens, at the same time with those in Dr.Wallich's Herbarium.
I m p a t i w bicolor; erecta lrevis, apice flcxuosa: foliis alternis ovato-acuminatis basi attenuatis petiolatis crenatis, crenis superioribus mucmnulatis inferioribus glandulosis, pedunculis axillaribus trifloris,
terminalibus multifloris subracemosis, pedicellis elongatis bracteis aordatis suffultis, sepalis lateralibus
conlatis, calcare lineari inflexo, flore dimidio breviore capsulis glabris oblongis acuminatis.-Hab.
Mussooree and Simla v. T. 88. fig. 1. (a.) The two lateral and the anterior calcarate sepal; (b.) the
upper sepal ; (c.c.) the four petals united in pair^ ; (d.) the stamens; (e.) the same, with the filaments
separating at their base ; (g.) capsule ; (h.) the same bursting.
I. g h d z c l ~ e r a; erecta, frutescens, ramosissima : foliis ternis lanceolatis acuminatis argute serratis,
s e m s inferioribus, petiolis nodique glanduliferis, pedunculis axillaribus terminalibusque multifloris
racernosis, pedicellis elongatis, calcare brevissimo viridi glanduloso, capsula obovata apice spinulosa
basi attenuata-This gigantic species, obtained from Cashmere seed, is from its size very inadequately
represented at Tab. 88. fig.2, and the leaves are not sufficiently lanceolate. I t succeeds well, both in
the Saharunpore Botanic Garden and the BI~~ssooree
Experimental Nursery.
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45. OXALIDEE.

Mr. Brown, in shewing the relation of AverrItoa with Cnestis, belonging to the order
which he then established of Connarace~(Tuckey's Congo. p. 432), proposed also the
name Osalidea for the Sensitivce of Batsch, an order composed of Averriroa and Oxalk ;
the former agreeing with the latter in every important point of structure of its flower, and
in most respects in that of its seed. To these has been added Biophytum, formed of the
species composing the natural division of the genus Oxalis, having abruptly pinnate leaves
and annual stems. Of these four genera, three are found in India; and though the
order is composed in De Candolle's Prodromus of 169 species, only four are found in
India. Averrhoa Caramlola, and Bilimbi, are common in the gardens of Northern, as
they 'are in those of Southern India. Oralis corniculata belonging to a genus found in
most parts of the world, is itself a species of very extensive distribution, being found in
Europe, North America, and Mexico, as well as in Japan, and in some of the African
islands. I t is likewise found in every part of the plains of India, in the cold weather,
as well as in both Peninsulas, in the valleys at the foot of the Himalayas, and in
the mountains at 7,000 feet of elevation. The Hill specimens do not in any way differ
from those found in the plains; though in the latter, the variety with small and crowded
numerous leaves approaching 0. yusilla, is also found. Biophytuni setisitivurn is found
as far as 30" N. lat. at the mouth of'the Kheree Pass, also on the sandstone range near
Allahabad. By Dr. Hamilton it was Found near Rajn~ahland Monghir. I t has also
been found in Silhet, Rangoon, and the Indian Peninsula.
Biophytum sensitivum agrees also with Avert.hoa Carambola, but especially with
A. Bilinlbi " in the foliola when irritated being reflected or dependent, which is likewise
" their position, in the state of collapsion or sleep, in all the species of both genera."
(Brown, 1. c.) The analogy of structure is confirmed by the possession of similar
properties. Thus, Averrhoa Carambola, and Bilimbi, both have acid fruits, which are
used as seasoning ; and, being accounted refrigerant, also in making sherbets. Of the
former there is also a sweet variety ; but the latter is so acid as to be only used as a
aubstitllte for lemons, or for taking out stains. The different species of Oxalis are well
known to contain oxalic acid, combined with potass. 0. acdoselb, called in England
wood-sorrel, well known for its acid leaves and as a substitute for Rumex acetosella,
is represented in India by 0.corniculata, which is there called chooka tiputtee, or threekaved sorrel, and prescribed as a cooling medicine. The ropts of OxaC tuberosa are eaten
in Chili, when cooked. Those of 0. cret~ata,a plant of Columbia, bearing tubers like
small potatoes, is one of those called Arracacha, and has been introduced into England as
a substitute for that invaluable root ; ct might be so into India, and be useful wherever
the soil and climate are better suited to it than to the potatoe.
46.' CONNARACEE.

This family, consisting of Connorus, Lam., Cnestis, JuF., and Rourea, of Aublet, or
Robergia, of Schreber, was separated from Tetrbinthacea by Mr. Brown ; and as the
insertion
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insertion of stamina in this family may be considered perhaps in all the genera rather
as hypogynous than perigynous," they are better placed here than with T n r 6 n t k e e ,
from which they are distinguished by the want of resinous juice. Mr. Brown considera
Cnatb to approximate to A a r r h , and Cn&ir, according to M. Ad. de Jussieu, is
allied to Zanthoxykcz through Brudlia; though, on the other hand, " Connarzu can
only be distinguished from some leguminose, by the radicle of the seed being at the
extremity most distant from the hilum."
This is truly an equinoctial family being found within the tropic8 of the Old and
New World ; a few species of each of the genera are found in Ceylon, the Peninsula of
India, and the forests of Chittagong and Silhet, but do not appear to extend further
north.
c6

M. Adrien de Jussieu, in his admirable memoir on the Rutace~,has treated of the
several families composing this great p u p or class under the names of 7ygqphylfea,
Ruted, Diosmea?, Zznthatyk, and Simarubecp.
The ZygophylZea?, allied to Geraniaced, as well as to Oxalis, are found in the warmer
parts of the world ; Tribulw and Fcyonia existing as single species in the south of
Europe, and with Zygophyllum, forming a prominent feature in the Flora of the
Oriental or Syrian region, extend from Egypt to India, where also they occur as single
species. Fagonia mysorensis is common in the plains about Delhi, as well as at elevated
situations in the southern provinces of India (W. and A.) TribuluJ lantcgi~~ow
spreads
also from the northern provinces even to Ceylon. Thence we may trace species of this
genus to the Cape of Good Hope and New Holland, as well as to China and Japan,
and a few &cur in the warm parts of America. I t is probable from the nature of the
county and the disbibution of the genus, that some species of ZygophyZZum may be
found in the extensive space which stretches from Delhi to Surat.
The most important species of this family is Guaiacum o#cinale, which, with its
congeners, is found in the West-Indies, and might, without doubt, be successfully
cultivated in Bengal. The sudorific properties for which it is celebrated, are also participated in by Porliera hygromtrica, though dependent in the former on the presence of
a peculiar principle, called Guuiacine. Some species of Tribulus and Zygophyllum are
also used medicinally in differetst countries, but their properties are not very decided.
The plants of the latter, however, are wid to remain untouched, even in the desert,
where the equally thorny Alhagi maurorum is greedily eaten by camels ; but the seeds
of Zygophyllum coccineun are said by Delile to be collected by the Arabs, and s ~ l d
" comme epice aux droguistes du Kaire."
I t is remarkable that the genera Melianthw and Biebersteinia, generally considered
should a h be found in India, as well as Bahnitu, placed
as allied to Zyg~phyZk~y
here with doubt. Biebersteinia, of which the first species, B. aiora, was found in
the Aitai mountains, and the second, B. multijda, in Persia, has also been found in
x
Kunawur,
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Hunamr, whence B. odora was brought me by my plant colleetore and also found
there by MI.Inglis; itwas at once recognised in my Herbarium by Mr. Brown. The
dissections of this interesting plant, represented at Tab. 30, were drawn by Mr. C.
Cuttis, under the directions of this illustrious botanist. The best generic character has
been given by M.Ad. de Jussieu in his memoir on the Rutacee. The similarity in the
appearance of many of the plants of this cold, arid, and frequently saline region, to
those found in the equally arid and saline, though hot region about Delhi, was formerly
hoticed, p. 39. It is interesting to find in the former, a genus allied to Zygophyk,
which are common in the latter ; and in. both there is an approximation to the Flora of
the Oriental region. Melianthrls was thought peculiar to the Cape of Good Hope, until
Dr.Wallich7s plant-collectors discovered a decided species of this genus in the lofty
mountains of Kemaon.
Balanites &gptiaca (Ximenia, Auct.) which, though so strongly resembling Zygophyllum in having its leaves in pairs, has long since been stated by Mr. Brown not to
belong to this order. By M. Delile it is referred to Azbrantiace~,and by the authors
of the Flora Senegambie to Olacinee; with neither of which does it appear to me to
be more closely allied than with the order from which it has been removed. It is
interesting to find this plant common in the country about Delhi, and in the Doab
as far as Allahabad, especially on the banks of the Jumna, as it serves with tile
other plants mentioned p. 5, to shew an analogy in the Flora of this part of India
with that of Egypt, where also this plant is found, as well as in both the interior and on
the western coast of Africa. This was first discovered by Dr. Roxburgh, as belonging to
the Indian Flora, when he suggested that it should be formed into a new genus, rather
than be referred to Ximenia, and described it as common on the driest and most barren
parts of the Circars ; it is found only in similar situations in the north of India, and is
one of those plants referred to at p. 5, as shewing the great uniformity of vegetation
over a great extent of the plains of India. In the neighbourhood of Delhi, there is
also a very distinct variety, if not a new species, with small narrow lanceolate leaves,
which in my journal I named rigidurn, in contradistinction to the other, which I called
arboreurn, referring both with a doubt to Zygophyllun~,as they were at that time without flowers or fruit. From an officer of rank in the medical service I also received a
drawing of a variety with yellow flowers, from the neighbourhood of Cawn~ore,which
may also be a distinct species. The fact would be interesting, as assisting in ascertaining
the native country of the first species, in accordance with Mr. Brown's rule, that a plant
would more probably " belong to that country in which all the other species of the same
genus were found decidedly indigenous, than to that where it was the only species of the
genus known to exist." In the present instance, there can be no doubt about this plant
being indigenous in India, whatever it may be in Africa.
M. Silvestre de Sacy, in the learned and invaluable notes attached to his translation
of the " Relation de I'Egypte par Abd-allatif," has proved that the lebakh of Arabian
authors is the Persea of the ancients ; which he however concludes has entirely disappeared
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peared from Egypt. M. Delile suppms that BaJanita e p t i a c a is the tree :-there
is no doubt that in some points it does agree ; but the fruit of Eermz, though astringent
before ripening, is described as being afterwards sweet, and good to eat, though not
very agreeable. Of the fruit of the Balanitcs, M. Delile himself says, ils etoient
astringens et fermea avant leur maturid : j'en gardai quelquea uns, qui se rarndloiept et
*rent une saveur douce que je ne trouvai point agrhble ;"and it is difficult to suppose
how they could ever become so ; as Dr. Roxburgh describes " the pulp as exceedingly
bitter, having an offensive greasy smell." I never met with it except in its unripe state ;
and the only use to which it was applied, is that alluded to by Dr. R. as a firework ; the
nut being scooped out, by a hole made at one end, is filled with gunpowder, which,
when let off, makes a loud report, on account of the denseness and tenacity of the shell.
A recent author supposes that this plant produces the myrrh, but for this opinion there
does not appear to be any foundation.
#'

48. RUTACEB.

This family, in Professor De Candolle's Prodromus, includes the Rutee and Diosmed
of M. Adrien de Jussieu. The former, called Rutacea by Dr. Lindley, contains, with
some others, the genera Ruta, Peganum, and Cyminosma. Peganurn is placed here
by M. Ad. de Jussieu, although, as observed by Dr. Lindley, " its stipulate leaves,
destitute of pellucid dots, appear to determine its greatest affinity to be with Zygophyllece." P.Jiamnala, the only species of the genus found in the south of Europe
and in the Syrian region, also occurs in several parts of India. I t has been brought
me from between Shahpoor and Bussoulee, on the banka of the Ravee or Hydraotes;
it was seen by Dr.Wallich in the Taj Muhul garden at Agra, at which place I have
also found it, but near the banks of the river ; and it is included in the Flora of the
Peninsula. Lahoree hoormul, the name by which the seed still used in medicine
is now known in Northern India, indicates its probable introduction from the northward.
In the Jlukhzun-ool-Udwieh, moolee or nwZy is given as the Yoonanee or Greek name,
evidently the p A r ] of Dioscorides, who also mentions that by some it is called harmnla,
-a striking instance of the permanence of some at least of the Asiatic names.
Ruta albgora, figured by Dr. Hooker, Ex. Fl. t. 79, is common in the Himalayas, at
elevations of from 5,000 to 8,000 feet, having been found in Nepal and Kemaon by
Dr.Wallich, and by myself in Gurhwal. Another opecies, R. anptifoliu, Pers., or a
variety of Ruta Chalkpensis, Lin., called Sudab, may be met with in gardens; also
btroduced on account of its uses in medicine, as the Greek name is said to be fekhun,
or ufghanin, evidently a corruption of myavov, owing to the want of the letter P in the
Arabic alphabet. The rest of the species of this genus are found, like the Zygophylk,
in the southern parts of Europe, the north of Africa, and the Syrian region, as well as
in China and Japan. Cyminosma, which is common to the southern parts of India,
China, and Cochin-China, forms, with the above and Aplophyllum (a genus including
x 2
the
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the simple-leaved species of R M ~the
) small order of Rlltee; rn that India possesses
representatives of nearly all its genera.
The medical properties of the Rutacee are owing to a bitter principle, accompanied
with essential oil : the latter giving them their strong and peculiar odour, and the other
the bitter taste, on which account common rue is considered emmenagogue and anthelmintic. Ruta angustifolia, said to be common in Persia, Caubul, and Tinkaboon, is
given in India as a substitute for R. graveoleno, and considered emmenagogue, as well as
Pegantim Hamala. R. albgom is employed as a stimulant in the hills.

The Dioslnee M. A. de Jussieu divides into four sections, according to the countries
where they are produced, because he finds their fructification correspond with their
geographical distribution. 1. European ; 2. African, found in dry and sunny places,
and characterising the Flora of the Cape; 3. Australasian, of which several in
external appearance resemble some from the Cape; and, 4. American, of which the
first sub-section contains Evodia, to which Dr. Wallich refers some species, and the
second nearly corresponds with the Cuspariecc of M. De Candolle. Tbe first section,
called European,-from the then single genus and species Dictamnus Fraxirrella having
only been found in the sputhern parts of Europe,-exists also in the northern parts of
Asia ; as the species or variety, D. albus, has been found in Caucasus by Bieberstein,
and with D. fra.rindZa by Ledebour, in the Altai mountains. As we have seen in so
many otlrer instances a similarity between the vegetation of these rekons and that
of the Himalayas, so has a species of this genus, allied to D.allaica of Fiscber, been
found to exist in these mountains.
Dictamnus, though used as a medicinal agent, does not, like many of this family,
possess any very powerful properties ; but the Diosmar, Bocho or Btrcku plants of
the Cape, as well as some Boronias, kc. containing much essential oil, and noted for
their powerful odour, have been employed as stimulants ; while the tribe of Cusyaricz,
cmtaining Cusparia febr;figa, noted as an aromatic tonic, as well as species of n/fonnieria,
Ticorea, and Evodia, used in the cure of intermittent fevers, are accounted powerful
tonics. Of these the species would no doubt succeed well in Bengal and the south of
India ; while the north is suited to the Diosmee of the Cape and New Holland.
Dictarnnoce Hirnalayanue ; foliis 6-jugis cum impari, rachi non alato, foliolis ovato-lanceolatis
membranaceis, calyci persistenti, petalis subeequalihus, ovario sessi1i.-Hab. First found by Lieut. J.
IV. Stephens at Jumnotri; subsequently epecimens have been brought me from Kunawur, where
it was also found by Mr. Inglis at Mirung. v. Tab. 29. 1. Flower, with some Petals and Stamens
removed, to shew the sessile ovarium and declined style. 2. The 6-carpelhe, with the persistent Sfid
calyx. 3. A single arpel opening internally, and terminating at its apex in a kind of hook. 4. The
horny endocarp supporting two seeds. 6. A seed removed. 5. The same, cut longitudinally. 7. Embryo, separated from the albumeu.
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50. ZANTHOXYLEE.

The removal of ZanLhdt3,lomr from Tenbinthucece, rendered necessary that of some
other genera, which were placed with and closely allied to it. These form the family or
tribe of Zccnthmyk, which are chiefly found within the tropica of Asia and America,
with only a few species in Africa. But as we have species of Zwrtharylunt, which now
includes Fagara, extending northwards into the temperate zone, so do we have species
of tbe same genus in China and Japan, and extending in India to Simla in 31' of
N. latitude, where 2.Lortile, differing little from 2. &urn, is found. Other species run
southwards along the Himalayas to Nepal and Silhet, and then to the Malayan and
Indian Peninsulas, whence we may trace them to the African islands on the east of that
contiaent, as well as to the Cape of Good Hope and New Hollaad. The other genent,
of which species are found in India, are Toddalia and B r m , the latter about Silhet ;
but species of the former in the Indian Peninsula, and as far northwards as Nepal,
whence Dr.Wallich has figured his T. Lfloribunda (Pl. A8. Rar. t. 232), nearly allied to
T.aculeata (ScopoZia, Roxb.) which is found in the Deyra Doon and lower hills. AilantAt~
exceIsa, belonging to a genus nearly allied to this family, is found at Delhi, along the
Jumna, as well as on the Coromandel coast. The other species of this genus are found
in China and the Moluccas. Among Dr.Wallich's unpublished drawings, are two
species of Tetradium, T.cymosum, T. 883, and T.frarinifolium, T. 854, probably from
the Silhet forests.
The affinity of this order to Terebinthaced is evident from the genera cot~pmingit
having formerly been placed there ; and both are allied to Aurantiacea. These the
Zanthaylece especially resemble, in different parts of their substance being overspread,
as remarked by M. Ad. de Jussieu, with vesicles of essential oil, which cover the leaves
with transparent dots, and the rind of the fruit with opaque areolae. To the presence
of this essential oil is owing the aromatic pungency for which so many of this tribe are
remarkable, and to this being frequently combined with a bitter principle, called
Xanthopicrine (F&), is owing their being employed as tonics as well as stimulants.
Thus, in North America, as well as in Brazil, species are prescribed as stimulants, and
in Japan the capsules of 2. piperiturn are employed as a substitute for pepper. So,
in India, 2. Budrunga, Rhetsa, ahturn, and hostile, are used, wherever they are indigenous, for the warm spicy pepper-like pungency of their capsules, a property which
is participated in by their bark, and other parts. The capsules and seeds of 2. hmtile,
called tej-buZ by the natives, are employed in Northern India for intoxicating fish, and
chewed as a remedy for tooth-ache : fhey are also given as the Faghurek of Avicenna,
as 2.piperitum and Avicenne are in China and Japan, and are considered an antidote
againat all poisons. I have no doubt that in many cases they would be of considerable use
as a stimulant remedy. The stems and branches are cut as walking-sticks, and compared
by General Hardwicke to the herculean clubs afforded by an American species of this
genus. Species of Ptelea and Brucea are possessed of bitter properties. From the
green
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green parts of B. Sumatrana, naturalised in the Calcutta Garden, being simply and
intensely bitter, Dr. Roxburgh concludes, that it may be as useful a medicine as Bruce's
Abyssinian Woqinos. The bark of the root of TdaZia aculeata is also said by him to be
employed as a cure for the remittent fevers caught in the Hill jurrgles.
51. SIMARUBEB.
This order, intermediate between Rutand Ochnacw, consisting of but few
genera and species, is found chiefly in the equinoctial parts bath of the Old and of
the New World. The species of Quassia, Simruba, and Simaba, are confined to some
of the West-India islands, Guiana, and Brazil; but &modera of Gaertner, to which
M. Adrien de Jussieu has referred Viffmnnia, Vahl, and Niota, Lam., is found in
Madagascar and Java, its well as in Ceylon and the southern parts of India ; and on the
Martaban coast, whence Dr.Wallich obtained his Niota krcida. P1. As. Rar. 2. T. 168.
In the Himalayas, also, there is a representative of this family in Nima quarsioides
of Dr. Hamilton, referred by Mr. Don to SiPnaba, but considered by M. Adrien de
Jussieu as onlyallied to this family; but from its general appearance, and intensely
bitter taste of every part, it is too closely allied to be separated, even though the stamens are pentandrous, as in Simmda? excelsa; the flowers are moreover polygamous,
the petals erect and greenish-coloured, with the single ovuled ovaries seated in a gynobase, from the base of which the stamens arise ; style separating at top into five
sti,mas, and towards the base into as many styles, each of which enters the cmesponding ovule, about its middle, while the indihiscent drupes enclose seeds, having a membranous integument and short radicle retracted between the large fleshy cotyledons.
It was discovered in Nepal by Dr. Hamilton ; I have met with it in Gurhwal in valleys,
and at moderate elevations within the Himalayas, and have also received it from Turanda,
on the banks of the Sutlej, which is in more than 31' of N. latitude.
The Simarubea are as closely allied in botanical characters, as in the possession
of a similar intense but pure bitterness, diffused over every part, owing to the presence
of the bitter principle called quassine. From the similarity in climate and productions
of the countries where they grow, there is no doubt but that all the Quamias and Simarztbas would succeed well in Bengal. But the light-colonred, pure, bitter wood of the
Himalayan species, is well calculated alone to supply the place of any of the tribe.
India would appear to be the ilfedyhyamn, or central country, botanically, which
the natives fancy it to be geographically. Thus, we have seen the southern parts
of India, including the Peninsula, Bengal, and the forests of Silhet and Chittagong,
supporting a tropical vegetation, which in many respects approximates to the floras
of the other equinoctial parts of Asia, as well as of America; while a strip of tropical jungle runs up along the southern or plainward base of the Himalayas, nearly
to the most northern limits of Hindoostan. The Himalayas themselves we have seen
supporting a different vegetation at different elevations :-Indian at the base and within
the
/
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the valleys ; European as we ascend ; and almost polar when we reach the summits of
lofty mountains, which are only for a few month freed tiom their covering of snow.
Intermixed with the Indian and European-like Floras, we have many of the genera,
and even species, which were thought peculiar to CBina;as fully detailed in the account
of the Tea-plants, p. 119 to 123, and with these many also of the genera, p. 18, which
were considered as existing only in North 'America. Of these, as well as of the others,
we shall find the instances multiply as we prowed. I t is leas remarkable to find a great
resemblance to the Rosaceous Flora of Caubul, for this is a kingdom included within
the ramifications of the Hindookhoosh, which is but an extension, and not far removed
fiom the loftiest part of the Himalayan range. The northern face of the Himalayas,--cut
off by their lofty and snowy summits from the influence of the tropical rains, enjoying a
dry, cold, and rarified atmosphere, with a few months of powerful sun, and every where,
a dry and barren soil, as we learn from Messrs. Turner and Saunders, Mr. Moorcroft, and
Measrs. Gerard and Herbert,-hm a flora bearing the closest resemblance to that of the
Altai mountains, and of the south of Siberia, v. p. 40, whether we regard the distribution of families or genera, and even of some species. This should correctly be considered
as belonging to the Tatarian rather than to the Himalayan region. At p. 41, it was also
mentioned that along with these Altai plants, manywete found showing an analogy with
the flora of the south of Europe ; and others, as Cuminunt cyminum and Sctrtelkria orientalis, with that of the Oriental region. This, if space allowed, might easily be more fully
shewn; but it is unnecessary, as it will be adverttd to on a future occasion, as well as in the
observations on the distribution of the different families.of plants. The fact is interesting
at present, in connection with the observatioll made at p. 41, of the external resemblance between the plants of Kunawur and those of the neighbourhood of Delhi, in
consequence, it was presumed, of the great aridity of the soil and climate of both
countries. Here also it is curious to observe, we have many of the plants of the Syrian
region (v. p. 70) which is characterised by aridity and heat, as that of T a t q is by aridity
and cold ; but between their floras there is considerable resemblance, and that of India
dove-tailing between them, may be said to be flanked on its north-western face by this,
as it is on the south-eastem by the flora of the Syrian region. It will be as well, on
the present occasion, to allude more fully to the latter fact, in connection with the
occurrence of the Zyguphyllece in this quarter of India.
In comparing the flora of the northern part of India with that of Egypt, it may be
useful to advert to the observations made by Mr. Brown respecting the accordance of
the flora of the western coast of Africa with that of India in general, where he remarks
that " with the flora of India, that of Congo agrees not only in the propartions of many
of its principal families, or in what may be termed thee equinoctial relation, but also,
to a certain degree, in the more extensive genera of which several of these families
consist : and there are even about forty species common to these distant regions ;" that
this accordance extends over a considerable surface, may be inferred from another
observation Mr. Brown makes, which is, that from " 16" N. to 6" S. there is remarkable
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able uniformity in the vegetation, not only as to the principal natural orders and genera,
but even to a considerable extent in the species of which it consists;" and we may
consequently have an agreement with the flora of India over nearly the same extent: as
we may see by a reference to the flora of Senegal, which Mr. Brown, no doubt, had in
view. If we examine the first volume of the Flora Senegambie,-in which, following
the series in De ~andolle'sProdromua, forty-five families are treated of, from b u n culacetz to Myrtacee,-there are only three of which species are not found in the plains
of India. Of these, Frankenkcecz belongs to the flora of the Mediterranean region;
and of GeranMcea and Simarubetz there are species at the foot of the mountains in
India. The families consist of 157 genera, of which only forty-six are not found in
India: a number which might probably be reduced, if we had leisure to examine the
extent of some of the new genera. Among the species, also, in addition to those enumerated by Mr. Brown, there are several found equally in India; of these some
probably have been introduced, while the cultivated grains are nearly the same as those
of India.
Mr. Brown remarks, that there is a certain degree of resemblance between the
vegetation of the banks of the Congo and that of Madagascar, and the isles of France
and Bourbon ; that the flora of the east coast of Africa is little known ; whiia with that
of Abyasinia there was little affinity, though some characteristics of Southern Africa
have been found, as Protea abyssinica, Pelargonium abyssinicum, and Geisorhiza abyssinica, but " to the flora of Egypt that of Congo llas still less relation, either in the
number or proportion of its natural families."
It has been observed, that owing to the great uniformity of temperature over a
great extent of Indian territory, many of the eame plaata spread from the wuthern to
the most northern parts of the plains of India, so that we have many Peninsular plants
extending north even as far as Delhi, where also it was observed @. 6) there is an
approximation to the flora of Egypt, as well as' to that of the south of Europe. On
consideration, it does not appear remarkable, that the western side of the great
Gangetic valley should approximate in its flora to that of Egypt, for Cairo and
Saharunpore are situated nearly in 30" of N. latitude, whence both India and Egypt
stretch southwards; but the Ganges flowing in the same direction, becomes tropical
towards its delta, while the Nile, from its northern course, becomes more European
in its flora the nearer we approach its mouth. Both rivers, or their branches, in the
upper part of their course, traverse or touch upon the desert, which every where crosses
Asia and Africa in that belt where the sun's rays, not attempered by the influence of
the tropical rains, have the greatest power in drying up the parched and barren
soil. In India the desert is f d n d between the Aravalli Mountains, the Jumna, and
the Indus; and in Egypt every where beyond the valley of the Nile. From near
coincidence in latitude, there is great similarity between the temperature at Saharunpore and at Cairo; but in Egypt, lying open to the Mediterranean, the heat is
attempered, which in Saharunpore, from its inland situation, would become more
excessive
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excessive than it is, were it not for the accession of the rainy season, which in moderating
the temperature, also fertilises the country more effectually, because more generally,
even than the overflowing of the Nile does Egypt. There, on the drying up of the inundations, as in India on the cessation of the rains, wheat and barley are sown, and with
the exception of clover and lupins, nearly the same crops are cultivated as are
mentioned at p. 10 as constituting the cold weather crops of Northern India. These
are in both countries gathered in about April ; while, analogous to the cultivation of
India, the winter harvest of Egypt is immediately followed by the sowing of the
sunimer crops, which depend for their growth solely on imgation, and consist of rice,
maize, sorghum, and the other p i n s which are enumerated as the rain crops of
India.
The arboreous vegetation of Egypt, consisting chiefly of figs,acacias, tamarisks, with the
date and doum palms,-to which have been added Melia aaedarach, Cassiafistula, Cordia
nzy.ca, and others,-has great resemblance to that of Northern India; while the fruit-trees
grown in Lower Egypt are much the same, with the exception chiefly of the Chinese
oncs that have been enumerated as growing in the open air at Saharunpore. The species
common to equinoctial Africa and India have been mentioned by Mr. Brown (Tuckefs
Congo, p. 478). Some of these are found in the most northern parts of the latter.
M. Delile has likewise given a list of the species which are common to Egypt and
India; and at p. 6 of the present work, some additional species were mentioned common
to these two countries, while the existence of analogous species of Farsetk,.Cadaba,
Linaria, has been adverted to in the observations on the different families. To these
may be added species of Echinops, Pergularia, Pentrisetum, Cenchrus, Trisetum, Phakzris,
together with such species as Lycium Europaum, Indigofera paucijooliu, Carsia absus,
Carthanaus oxyacantha, Microlonchus divaricatus, Francceuria crispa. A single fern is
enumerated in the flora of Egypt, so one only is found in the neighbourhood of Delhi.
At the foot of the hills and in the mountains, other plants are found, which show the
extension of the Oriental flora to the northern parts of India, as Echenais cirsioides
and Cotula anthemoides, found in the Deyra Doon, and Curduus nutans, Lappa major,
Jurinea? tricholepis, Gynactis sinapifolia, Carpesium abrotanoides; as well as a species
of Pyrethrum, P. Roylei of M. De Candolle, in the Himalayas.
Interesting as are these facts in a scientific point of view, they are not less so when
looked to with regard to their practical application. For, as we have seen a resemblance
to the flora and cultivation of India in general on the western coast of Africa, and
to those of its northern parts in Egypt, while both these countries have acclimated many
of its useful productions, so it will be easy to find in it many places suited to the
production of the different articles for which they themselves are noted; and many of
these would be doubly valuable, as the places adapted to their growth are those which
are the least favourable for the staple articles of Indian commerce.
Thus, Acacia verek yielding gum Senegal ; and Pterocarpus erinaceus the African
kino ; with Elnis guienensis the oil palm ; Adansonia digitata; Parkia Africanu, the Nitta
Y
or
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Stereulia acuminata, the Kola; and a species of Pentadedma, called the

tallow-tree, might all be introduced into India : while Khaya &negaEensis, Mammea
Africana, and the African teak, to whatever genus (possibly Dalbcrgia) it may belong,
would Eorm additional' useful timber trees. Anona Senegaleasis, Chrysobakanus Icaco,
Sarcocephaltls esculentus, Btighia sapida, Parinarium excehum, Codariuna acutifolium,
the cream-fruit yielded by one of the Apocynec~,and Safu by one of the Amyriukz,
might form useful additions to the fruits of the warmer parts of India; while Uraona
Alhiopica, M&ra
Myristica, and the Ammum yielding M e l a p t t a pepper, might
be cultivated as drugs ; and as Africa has adopted the use of the Cassava, and the
cultimtion of Voandesia (Glycine) subterranea, so might they be introduced as articles
of food into India.
Eastward from Egypt and Nubia, we have the southern parts of Arabia, which were
at m e time supposed to abound in all the riches of the East, but for which we now know
she was chiefly indebted to her commerce with India. But coffee, its most valuable
indigenous product, if it be not originally a native of Abyssinia, has been most successfully introduced into the opposite coast of Malabar (v. p. 4); and senna of excellent
quality is grown both at Tinnivelly and Saharunpore, separated by more than 20" of
latitude. The balsam of Gilead and the myrrh-tree, the latter probably, as is the
former, a specie8 of Balsamodendron (v. Terelinthacee), might also be cultivated ; as well
as the best aloes nianufactured in many parts of India. This, as well as myrrh, is said
by Persian authors to be produced in the island of Socotra.
On the other hand, it would not be difficult in the northern parts to grow cotton as
good as the Egyptian,* and at the same time acclimate some of its useful productions:
as Acacia nilotica and Seyal, yielding gums superior to that produced in India; the
different kinds of sepna, of which one has already been successfully introduced, as
well as the date ; the doum palm would succeed in every part, as it does in the Peninsula ; so would the true sycamore ; and Alexandrian clover (Trifoolium Akxandrinum),
(which, as well as Fenugrec, is cultivated for food and fodder) would probably succeed
better than the European species which I introduced into the Saharunpore Botanic
Garden.
While this sheet is passing through the press, I have had the pleasure of hearing from my friend, Mr.
Charles Groves, now of Liverpool, that lately four bales of cotton from Bombay, grown in one of the Company's experimental giudem, had sold for one shilling a-pound, which was more than three-fourths of the
American cotton was eelling for. This, he justly observes, conneded with the fact of Mr. Hughes continuing
to grow his superior Tinnivelly cotton, is sufficientto settle the point of India being capable of producing very

ruperior cottons. He also mentions a fact, which will be new to many, that merchants give about thirty
rhillings per cwt. for American, and not more than fifteen shillings for East-India rice ; so that, if the latter
were not protected by a'duty of fifteen shillings, it would be entirely driven out of the market. I t will not
surely be wid, that India is incapable of producing the superior kinds of rice ! But there is one difficulty, and
that is, India being a great consumer, as well as grower, of both rice and cotton; and therefore the best
kinds of the former, or large quantities of the latter, may not be sent to England. It is apposite and
not uninteresting to mention, that the present intelligent ruler of Egypt, in lately sending an unlimited
order for plants to be sent to him from England, particularly specified the ueeful plants of India!

Garden. The Egyptian wheat also (Triticum durum) would be a valuable acquhition,
as yielding a very abundant crop upon almost sterile soils ; but with these are growing
some other plants, which promise to be still more useful, if introduced into India, as the
olive and the carob tree. The first, extensively cultivated in the driest and hottest
parta of the south of Europe, as well as in Egypt and in Syria, was seen by Mr. Elphmstone near Caubul : it has grown for inany years in the open air in the Botanic . w e n
at Calcutta, and would flourish at Saharunpore, as, according to Delile, l a vignes,
les olives, et les roses contribuent A la richesse de Fayoum," which is nearly in the
same latitude. The carob-tree (Ceratonia silrquu), khurnoob shame of Persian authors,
first suggested (as well as the cork-tree) to me by ~r:Lindley, as apparently well
suited to the climate of Northern India, would be a particularly valuable acquisition ; as,
seeking its nourishment under-ground, it is independent of surface irrigation. I t would
be available in many places in years of scarcity 01. of famine, and in ordinary . h e a
for feeding cattle. That it is very retentive of life we may conclude from a fact mentioned by M. Bod, of a tree supposed to be nearly 300 years old, which was cut down
by the French in their invasion of Egypt; thirty years afterwards, Tbrahim Pacha having
cleared the ground and sunk wells in the neighbourhood, the return of moisture induced
the springing out of some branches, which in three years were from ten to twelve k t
in height. The abundance of the produce of the carob-some trees yielding as much as
800 or 900 pounds of fruit or pods-renders these so cheap, that they are eaten by the
poorest peaple, and even given to cattle, mules, asses, and horses, in Egypt, Syria,
and the south of Europe. During the Peninsular war, I am informed by Dr. Lindley
(who learnt the fact from several officerswho had served there), that the h o w of the
British cqvalry were often fed, and thrived upon the seeds or beans, as they were there
called, of the carob-trees. (v. also Loudon Enqc. of Plalzts, p. 868.)
But, in fact, the whole of this tract is included in what Mirbel has so well d-ted
as the temperate transition zone, which, commencing at the south of Europe and the
north of Africa, extending eastwards, includes Asia Minor, Syria, and the Caucasian
regions ; whence, as we have seen, some representatives of the flora extend even to the
north of India, with which, in many respects, correspond the southern parts of Persia
and Beloochistan, and the country northwards towards Mooltan and Caubul. In the
northern parts of this zone, as the southern parts of Spain, Italy, and Sicily, and even
of France aud Greece, the sun is powerful, the heat considerable, and the ground
dry and parched up in summer, with but a moderate degree of cold in winter. Many
of the productions are such, that we see them extending to the southern parts of
the temperate, and some even into the equinoctial zone : as the date, doum, and palmetto palms,-several Asiatic and African mimosas and acacias,-Melia azedarach, Agave
Americana, Yucca aloifoolia, Aloe perfoliata, Nerium oleander, Lawsonia inemis, Calotr*
gigantea and procera; and with these are cultivated limes, lemons, and oranges, the
jujube and pomegranate, with bananas, sugar-cane, sweet potatoes, sorghum, maize,
millet, and rice.
Y 2
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But growing with these are many useful plants, of which some might be succeasf~lly
introduced into India, as the olive and carob trees already mentioned ; the laurel and
sweet bay, manna ash,' pistachio, mastick, and Venice turpentine trees ; the species of
Ciatm yielding laudanum, as C. ladanifm, and creticlw; Styrax oscinak yielding
storas; and tlle species of Asts-agalzcs, from which tragacanth is obtained, as A. W W ,
gummifer and creticus: to these might be added, sumach, savine, scammony, and
colocynth ; while the cork-tree covering the hot and arid plains of Spain, might, with
the Ilex, Kermes, Dyer's and Barbary oaks, be grown in the north of India, where
some of the Himalayan species do not refuse to flourish. The Cactus opuntia has been
strongly recommended by ~GlonelHerriott for introduction from the south of Italy to
the north of India ; and it seems well suited to the climate of the northern provinces;
where also Poterium spinosum, valued as fodder for cattle, might be a valuable acquisition.
Several of the plants enumerated, as the sumach and pistachio, have already been
introduced into the Saharunpore Botanic Garden, where they grow in the open air, with
pines, u~alnuts,poplar, kc. (v. p. lo), and to none of those of the Oriental region did the
climate appear unfavourable ; it may therefore be suited to others, though it would be
unreasonable to expect that it should be equally so to all : but between the mountains
and the plains, there is reason to suppose that suitable situations may be found for the
greater number, as will be more apparent from the observations on the distribution of
the natural orders to which they respectively belong. For the very families which occur
in the highest proportions in the Oriental region, are those which exist in the largest
numbers in the Author's Herbarium, formed in the plains and mountains of Northern
India : as LeguminoscP, Cmpoaitc~,Graminee, CyperacetP, LabiatcP, CruciJem, Rosace&,
Umbellifer@, Ranunculacea, Caryophyllee, BoraginetP, and Gentiane~. In the plains
there are numerous species of EtrphorbincetP, Malvacee, and Cucurbitacee.
The extent to which the acclimitation of placts may be carried, or the benefit which
may be derived, it is at present difficult to conceive, for not many years have elapsed since
true principles have even in England been applied to the subject, where, as my friend
Dr. Graham expresses it, '' erery rare plant was supposed to require heat ;" and now the
g ~ r d e n sand shrubberies are adorned with the richest varieties, and all intelligent cultivators seek for plants from congenial climates. India, open by sea to the productions
of South America, has already possessed herself of such, as the guava, custard-apple,
pine-apple, tobacco, maize, capsicum, and others, which appear as much at home as
itu ~ a t i v eproductions ; but the difficultyof commur~icationon the north, and the nature
of the countries and people which intervene, are sufficient to account for the few
productions of the Oriental region which have travelled southward. It is fortunate
that the Honourable Company's Botanic Garden at Saharunpore, with a nursery in the
Hills, is so favourably situated for carryi~igon the experiments necessary for the acclim'tation of the useful plants of this region ; wl~ichno doubt the preseut zealous superintendent, Dr. Falconer, will carry into execution, as the means are afforded or opportunities
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tunities offer. Such experiments, though they can be extensively or beneficially camed
on only when the climate and natural products of a country have been ascertained,
are well calculated to convince those who, unacquainted with a subject, are yet inclined
to question its utility ; and though incapable of appreciating the worth of the information
obtained, or the truth or error of the inferences deduced, yet consider themselves fully
qualified to pronounce upon their value. But the botanist, contemplating his science in
all the bearings with which modern improvements have invested it, in examining the
peculiarities of a new vegetation, ascertain8 also what it is capable of yielding useful
to man, either as diet, in medicine, or in the arts ; and connecting structure 6 i t h the
climate in which it is found, infers, with almost unerring certainty, for what useful
productions of other countries it is particularly adapted : and has thus the gratification
of contributing at once towards the perfecting of his science, and pointing to the means
for improving the resources of the country for the benefit of which his investigations
are, in the first instance, especially intended.
52. OCHNACEX.

The plants of this small family, allied to Sirnarube&, are found in the hot parts of
South America, as well as of Africa, and in the islands of Madagascar and Mauritius ;
whence we trace them into Ceylon and the Indian Peninsula, and across the ocean to
Arabia, which participates with India in many of the same genera. On the eastern
side of the Bay of Bengal, we have them running up the Malayan Peninsula to Silhet,
where Ochna squarrosa is found, as well as at Prome and in the Indian Peninsula; and
still higher we have, as frequently noticed, a diminutive species of a tropical genus as
we proceed northwards. This, 0. purnika, Ham., which is probably tlie same as both
0.nana and 0. humilis, is found at Goruckpore ; but in gardens, 0.squarrosa succeeds
in the open air as far as Saharunpore. In the Peninsula the species of Gmphia
prevail with Oclrna.
The plants of this family possess but little sensible property ; but that little is of a
bitter and rather astringent nature, so that some of the species are employed as ton&

This family, consisting of a single genus, and of but few species, has a very wide
distribution, single species occurring in very different parts of the world ; as one in tile
south of Europe and north of Africa, another in New Zealand, a third in Mexico, and a
fourth in the Himalayas, with the remaining four species in Peru ; so that few inferences
can be drawn .from their distribution, except that they require a cool climate.
The Himalayan species, C. Nqalensis, has been figured by Dr.Wallich in P1. As.
Rar. t. 289 ; and there is a representation of both the male and female plant in No. 71
of the series of drawings made by the Honourable Company's painters while under my
direction. This species, originally found in Nepal, is common at Mussooree, from
5,000 to 7,000 feet of elevation, to which, from its abundance, it has given its own
name Jlussooree.

M. De
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M. De Candolle having considered all the fbkl envelopes as calyx, Professof
L i n d l e ~remarks, " I do not see upon what principle, either of st?uctute or analogy ;"
and the inner row of sepals, namwer than the outer,appear to all intents to be petals as
much as the others are sepals, as all are modifications of the same substance. In the
Himalayan species-which is polyg.amdus, if not diaecious-there are in the male
flowers five sepals and ten stamens, with the rudiments of the five pistils; in the female
flower there are five sepals, alternating with an inner row of five narrow petals, which
again alternate with five imperfect stamens, the whole surrounding five well-developed
pistils.
The pseudo-berry, or fruit formed by the junction of the several pistils, i8 frequently
eaten in the hills ; though that of the European species is considered poisonous, when
taken in any quantity. I t is related that several soldiers of the French army in Catalonia were affected by eating them : fifteen became stupified and three died. (v. Lindley
and Fbe.) C. myrtfolia, rich in tannin, is used in Europe by dyers for staining black ;
and C. ruscifolia, in Chili. The stems and leaves of the former are also considered
pernicious; those of C. myrtifolia have unfortunately in France been employed to adulterate senna-leaves, and have produced fatal consequences, where these have been
prescribed. (v. F&.)
B. CALYCIFLORBE.
As the foregoing families belong to M. De Candolle's great sub-class of Thalarnijorce,
so do the following to his Calycijorce:

54. CELASTRINEE.
This order, separated from Rhamnee, with which it was formerly united, may be
readily distinguished by its alternate stamens, imbricate calyx, and hypo,oynous disk.
I t is related to Euphorbiacece; hence, in unexamined herbaria, plants of the one order
are apt to be referred to the other. By M. Brongniart it is considered to be allied to
Malpighiacere, through Hkpocrateacece.
of M. Brongniart, and the
In Celastrine~,M. De Candolle has included the ILICINEB
STAPHY
LEA CEZ of Dr. Lindley ; the. latter distinguished by their opposite and pinnate
stipulate leaves, and indicating an affinity between Celastrinm and hhpindacecz. Of
these, the species of Staphylea are single species distributed in the south of Europe, in
North America, and Peru ; one species has also been found in Japan and in the Himalayas. The latter, the S. Emodi of Dr.Wallich, was procured by him from Srinuggur ;
I have found it on Urukta, about 7,000 feet of elevation, also near Burkote, and have had
it brougbt me from near Peer Punjal. Tutpi~zia,of which the original species is a native
of St. Domingo and the mountains of Mexico, has been ascertained to be identical with
the Dalymplea of Dr. Roxburgh, of which the original species, D. now T. pmyera,was
found in Silhet, and the second, D. Nqalensis, in Nepal, 8s well as in the Peninsula. A
species of this genus has also, as I learnt from Mr. Amott, been obtained from near
Canton,
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Canton, and serves, with numerous others, to show the analogy in vegetation b e h e e n
the southern parts of China and India, as mentioned a t p. 122 ; and with the flora of the
latter, the jungly base of Nepal, as we have frequently seen, is almoet identical ; while
the existence of Staphylea in Japan, and at moderate elevations in the HimalayasD i8 an
additional instance of their correspondence in vegetation.
Of the Euunpax or true Celastrinea, Euonymus having almost the distribution of
Staphylea, occum also in the Himalayas in considerable numbers. Of the eight species
enumerated by Dr. Wallich, seven are found to the northward of the Ganges ; E. Hamiltonirura, in the Deyra Doon, according to Dr.Wallich, and E. tingens, echinata, and
uagant, at moderate elevations, as from 5,000 to 7,000 feet. E. pendula, Wall., considered by some botanists to be identical with E. Japonica, is found in similar localities;
but E. frigida and fimbriata occur only on such localities as Choor and Urukta, at
about 8,000 feet of elevation. E. (herus, Don) grandijZora, Wall. P1. As. Rar. t. 254,
is found in Nepal and Kemaon, and E. ? tfteefolia on Chirraponjee. Other species are
found on the other mountains of Silhet, and two on those of the Peninsula. This is
another of the genera, which shows the analogy in vegetation between Japan and parts
of China with the Himalayas.
The species of Celastrua found in warm parts of the world, occur also in India, in the
Peninsula, and along the foot of hills. The Nepal species, C. dependens, rufa, styha,
and negkcta, are probably found in valleys, as I have never seen any of the species in
other situations, C. nutans occurs in the Deyra Doon and Kheree Pass, and C. Roykanm,
in the latter, and near the Suen Range. To these, another species, C. spinosus nob.
Ic. i d . t. 73, may he added from similar localities. With C. nutans is also found in
the Deyra Doon Eh&rm
(Nerija, ftoxb.) dichotomurn, both of which also occur in
the most southern parts of India. In addition to these, Dr.Wallich has formed two
new genera : Kurrimia, allied to Maytenus, and Mimtropis, of Dr. Roxburgh's Euonymus garcinifolia; but neither of these extend further north than Silhet.
Of the Ificinee,-placed here by M. De Candolle, but considered by M. Brongniart
more allied to Ebenacecz, among the M-tak,-species
of the genus from which the
order has been named exist in most parts of the world in mountainous and cool situations; so Ikf*dimrenu is common at Mussooree, and every where in the Himalayas,
bearing very close resemblance to the common holly, especially when covered with its
clusters of scarlet berries in November and December. I. exceka, Wall. N. 4328,ewhich
has, however, been also referred to Casaine and to Prinos,-is also found in Nepal and
Kemaon ; and at Mussooree another lofty species, I.serrata, nob.
The properties of the plants of Celastrinea: have not been much investigated, but an
acrid principle has been detected, which acts with more or less activlty in difierent
species; and the seeds of several yield oil, which is used for burning. That of Cehtrus
nutans is said, in India, to be of a stimulant nature, and used in medicine. The bark
of Euo?ymus t i n p s is in the inside of a beautiful light yellow colour, similar to that of
some of the nearly allied genus Rhamnus ; it is used to mark the tika on the forehead of
Hindoos ;
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Hindoos; and might be employed as a dye. I was informed by Sir Charles Grey, on his
return from Simla, that it is also considered useful in diseases of the eye. The leaves
of Celastrus edulir, oli kat of the Arabs, cultivated with the coffee. would appear
from Forskal's account to be of a stimulating nature. The wood of the several species of
Euonymus might be used for the same purposes as that of the spindle-tree is in Europe.
Of the Ilicinece, the holly is well known to be employed for making bird-lime, as some
of the figs are in India; and the genus is remarkable for containing the Ikr paraguariensis, or matOtree, which produces the famous Paraguay tea, now an article of
considerable South American commerce, for which, if it was thought desirable, a suitable
locality might no doubt be found within the Indian territories. The Ikx uomitoria is
considered to be tonic, inebriating, and in larger doses emetic ; while Prinos vmticiblutirs is accounted in North America a powerful febrifuge.
Euunynawr echinala, Wall. v. F1. Ind. ed. Wall. 9. p. 410. Hooker Bot. Mag. t. 8,767. Tab. 81.
f. 1. (a.) The flowers ; (b.) the same reversed ; (c.) capsule cut transversely ; (d.) the seed enveloped
in the arillus; (e$) the same with the latter opened.

55. RHAMNEE.

The true Rhamnee are, like the Celastrinece, allied to Euphorbiacee. M. Brongniart
.remarks, that if we consider the insertion of stamens the most impartant distinction of
plants, they will come among polypetalous orders with perigynous stamens, nearest to
Pmacece; but if this be left out of consideration, they will be found to h'ave many
characters in common with Byttneriacee.
Rhamnece are found in almost every part of the globe within the temperate and eqoinoctial zones, and the different genera affect respectively cool and warm situations.
Thus Zizyphus is found chiefly in the latter, from the equator to the north of Africa and
Syria, and southwards to the Cape of Good Hope ; every where in the plains of India,
and also in the Himalayas, but only within the valleys. Z.Jlea.uos&, which Dr.Wallich
describes from the neighhourhood of:Gossainthan, I have also received from the foot of
mountains towards Cashmere; but in the valleys of Gurhwal and Sirmore, Z . acurnil~ata
is found. as well as 2. mauritiana? Near Kheree there is 2. cenoplia, with a new species,
Z. bhunder; but in the plains of N. India, Z . jujuba is the most common species. Near
Delhi, and on the banks of the Jumna, 2. anoplia is found, as well as 2. napeca, Roxb.
In the mountainous country from Sherghatty to Roghonautpore, 2.(latiflia, Roxb.)
rugoaa and xylopyra are common with some new species, as 2. ruminata, Ham., and
&Iireaporiensis, nob. Gouania, a genus found in the West-Indies and South America,
extends in India from the Peninsula to the Deyra Doon, where G. leptostachya is found,
with another Peninsular plant, Ventilago maderaspatana. Dr.Wallich has also a Gounnia
nepaknsis; and 6 .lanceolata is common about Hurdwar, near Saharunpore, and also at
Delhi, according to Dr.Wallich. Ccanothus, as formerly constituted, is another genus
found in warm parts of the world, but as now restricted, chiefly in Mexico and North
America. Ceanothus, now Colubrinn Asiatics, is found in the Indian and Malayan Peninsulas ;
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sulas ; and h i a indica, which includes CGanothua xykznicw and cirnrmsciuw, is not
mentioned out of the former. Dr.Wallich has, however, two Nepal species, C. nepaknuia
and C. triquetra ;the latter, with the exception of the emarginate petals, agreeing with
the character of Sctciia, extends from Kemaon to the Deyra Doon and to Mussooree, at
6,500 feet of elevation, as well as to many parts of the hills. C. wnoszu, nob., is found at
Nagkanda. Hovenia ddck is common to India, China, and the Himdayas, and is
certainly indigenous in the latter, as I have found it wild in the woods about Muasooree,
at 6,500 feet of elevation. Berchemia and Sageretia, genera common to China and
North America, with species of the latter, also in South America, are both found in
India and at the tbot of the Himalayas. B. p a n t e r a in the Peninsula ; B.flauescenr
towards Gossainthan ; B.cfIoribunda, in Nepal and Kemaon ; and B. laxa, of which the
fruit is that of the genus, is found in the low and sheltered valley of Sahunsadhara,as well
as in the Kheree Pass. Sogeretia oppositifolia and tamosa, are found in Nepal ; of these the
.
Paliurus, found in Syria and the south of Europe,
former extends to the Deyrab Doon.
has also a species, P. virgatua, Don. Bot. Mag. t. 2,535, in Nepal, where Rhamnrcs, a
genus of very wide distribution, has also a representative. This, the R. virgatus of
Dr. Roxburgh, is common in both Kemaon and Gurhwal. At Mussooree, it is found
at 6,500 feet of eIevation ; where also R. ruptris, nob., is common ; while another new
species, R. purpureus, is found at Simla, and on the sides of Choor.
The bemes of one species of Rhamnus, or buckthorn, have long been known from
their cathartic nature : this property is participated in by those of other species, as well
as by their inner bark. The berries of R. cathatticus, infectorius, saxatifis, and amygdalinus, known as French and Turkey berries, graines d'dvignon and graines jaunes,
also furnish a colour, which varies from yellow to green. This M. Brongniart supposes
is owini rather to different degrees of ripeness than to essential differences in nature;
it is probable, therefore, that the Himalayan species, especially R. uirgatus, so cominon
everywhere, and so loaded with berries, might form an effectual substitute, and be
useful as a dye in the country, or serve as an additional article of commerce. The fruit
of Zixyphus, on the contrary, is of an edible nature, frequently sub-acid, pleasant-tasted,
and nourishing. This is an anomaly not unfrequently presented, M. Brongniart remarks, by the fleshy part of the fruit, when every other part of two plants may agree in
possessing the same properties, as for instance, the peach and almond. 2.vulgaris, or
jujube, introduced from Syria, is cultivated in the south of Europe for its pleasant-tasted
fruit : the long-fhmed 2. lotus, in Africa, and Z. spina christi, in Syria, afford edible
fruit in their respective countries ; so in India and China, 2.jujuba, nitida, napeca,
Roxb., and other species, yield a fruit, which is much eaten by the natives of these countries. The first with round fruit is the most common species in the jungles of Northern
India, but in the gardens there is a variety or distinct species, with oblong fruit,
which attains a considerable size, and when grafted, yields a very pleasant-tasted fruit,
called ber, which may be styled the Indian jujube. In Persian works, berree andjharree
are said to be its Hindoostanee ; kinar and khial its Persian ; neblek and sidr its Arabic
z
names;

.
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names ; the two latter, as we learn from several authors, are in Arabia and Africa
applied to Z. Zotm and 2.spindristi. The fruit of the wild kind is dried and powdered,
as was done with the lotw of the ht@agi: this powder, in Arabic, is called suvekoonnebbek ; in Persian, ard-i-kinar ;and in Hindee, her-doonce. This kind bears a kind
of lac, in Northern India called beree-ke-lakh, which is used for dyeing leather, cotton,
and silk. Some of the species of this order are s%id to possess astringent leaves, and
some are remarkable for the denseness and goodness of their wood.

This order is placed in Dichlamydea by M. De Candolle, though the flowers of all
the species are apetalous; it ought therefore to be removed to Monochlamydee, to
preserve the principle of arrangement, as it is not particularly allied to the families
near which it is placed ; plants belonging to it may be .easily distinguished by their
leaves having a mixture of round and linear pellucid dots. They are found only in the
warm parts of the world, as in the West-India Islands, Mexico, and South Arnerica;
in Asia, we have them in Java, Ceylon, and Penang, extending into the Peninsula of
India, and from Silhet up to the banks of the Jumna. The distribution of the Indian
species is, however, difficult to ascertain, as the leaves of each vary so much at different
ages, and the specimens in the East-India Herbarium show them generally only at one
age, and without fruit.
Casearia vareca, Roxb., seems to be confined to Goalpara and Silhet. C. cheela, nob.,
an C. piscidia? Hb. Ham., is found with C. tomtosa and C.paw:@ra, nob., in the
Doon and valleys within the hills. Another species, with smooth leaves, is found in
the valleys, near the Choor, C. alnifolia, nob., an C. Hamiltonii, Wall. In the central
range, on the line of the great military road, C. canziala, Hb. Ham., referred by Dr.
Wallich to C. ovata, is common.
The leaves of some of the species are said to be astringent, but of one species are
eaten by the natives of India, according to Dr. Roxburgh.

Of the Homalinee, found only in warm parts of the world, species of Blackaoellra are
alone found in India. This genus, found in the African islands of Mauritius and Madagascar, as well as in Java, extends upwards along the Malayan Peninsula, and the
tropical jungle at the base of the Himalaya, as far as Nepal, where B. nepalensis is
Eound ; but which I have not met with further north.
58. CHAILLETIACEB.

Of this small order, found in Guiana, Sierra Leone, .Madagascar, and the island of
Timor, there are no indications in India, as No. 4,038 and 7,443 of the East-Indian
Herbarium, referred here by Mr. Brown, are only found in the Malayan Peninsula.

THE H1MALAYA.N MOUNTAINS.
59. AQUILARINEE.

This order, consisting of but few genera and species, and these found chiefly in the
Indo-chin- territories, hardly admits of notice in the present work, though one species
extends northwards as far as the foresta of Silhet, were it not for the opportunity of
publishing a drawing of Dr. Hamilton's, from the collection of the East-India Company,
of the tree which yields one at least of the kinds of Agallochum of the ancients. This
has long been traaed to India, Malacca, Siam, and *bin-china. Loureiro is confident
that all the kinds of true aloes-wood, especially the most valuable, called CaZambac,
was produced by his AloRzyZum AgqUochum, which he places in the Linnean class and
order, Decandria Monogynia, and wbich. De Candolle refers to the natural family of
Leguminosc~. This tree grows in the lofty mountains of Cochin-china, called Champava, in 13' of N. latitude, near the great river Lavum (Mei-kong?) which flows
' between Cochin-china and the Laos. From the positive testimony of Loureiro, as
well as from the information obtained from the Siamese by my late friend, Mr. Finlayson, when at Chantibond, that the CuZambac and Agila-wood were produced by
totally different trees, it is more than probable that the Almylum of Loureiro produces
one, perhaps the most valuable, kind of Agallochurn. But it is remarkable, that in
both trees, the fragrance irJ asserted to be the effect of disease ; but as Mr. Finlayson
says, " the opinion may well be called in question," especially, as in examining the
structure of sound agila-wood under the microscope, the cells may be observed filled
with the fragrant resinous secretion. Exccecaria Agallochum, of the natural order of
Euphorbiacee, is another tree, which, on the authority of Rumphius, is said to produce a kind of aloes-wood. M. FCe, who has seen a genuine specimen of the wood
of this tree, states that its fragrance cannot be compared with that of the Agallochum of Loureiro, which, moreover, does not present on its transverse section, the
mouths of the ducts which are so conspicuous in the wood of Excecaria.
A third kind of Agallochum or aloes-wood, and that which is the best known has long
been imported by Europeans from Malacca and the kingdom of Siam. Of this, no
doubt, the Malay name agila, has given origin to the terms aquila and eagle-wood,
particularly as the Portuguese, the first direct importers, called it pao-dagila. The
Sanscrit name agura is very similar to the Malayan, and has been converted in India
into aggur, ugoor, and uggur. The Arabic names are said to vary from agalugen and
ayaloogi to dfakh and unjugwn. In Persian works on Materia Medica, three kinds are
described under the names of, 1. Aod-i-sumooduree. 2. Aod-i-hindee. 3. Aod-i-chinee.
In the bazars, in making a collection of the articles of the Indian Materia Medica,
I obtained three kinds. 1. Aod-i-hide. 2. A kind obtained by commerce from Surat,
which, however, does not appear to differ essentially from the third kind, Aod-i-lcimaree.
This is probably the Al-cemericum (this word differing only in having the Arabic article
as a prefix) mentioned by Aboo-Hanifa, as quoted by Serapion in Mathiolus (Comment.
in Diosc.) and which has probably been derived from the name of some place, as we
z 2
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learn from Malte Brun, that " on the frontier of Pegu, there is said to be a considerable
town, called Cambouri (in other works, probably, the same place is called Kamar) the
seat of a great commerce in eagle-wood, ivory, and rhinoceros' horns, and from this
comes the finest varnish." (Mod. Trav., Birmah and Siam, p. 300.) In Persian works,
it is stated, that the Greek name, more particularly applied to ad-i-kimaree, of this
inemwe-wood, aod-i-bukhoor is agallokhee, which is no doubt intended for the w y o ~ o q ~ o v
ofDiosc.l.c.21.
Having ascertained the native names, and the article now in use, to which the translators into Arabic applied the Greek name, it remains to identify the tree which produces
the Malayan and Indian Agallochum. M. Sonnerat, in hiu second voyage to India,
obtained specimens of a tree which was supposed to afford the true Boia dAigk. Of
this he presented a branch to Lamarck without fructification, but accompanied by a
small drawing of the flower and fruit, which are those probably figured at T. 376 of the
Iilustrations, and from which most probably the generic character was drawn up. This,
M. Lamarck, under the description of Bois & A h , Agallochum oficinarum. Bauh. Pin.
393, says has great resemblance to the Agallochum secundariunt of Rumphius, Hort.
Amb. 2, t. 10, as well as to the Sinkoo of Kaempfer, 903, and has called it Garo de
Malacca, Aquilaria ikfalaccensis. A. ovata Cav. diss. 7, p. 377, t. 224.
Dr. Roxburgh, in describing his Aquilaria Agallocha, states, that it is an immense
tree, a native of the mountainous parts east and south of Silhet, in about the latitude of
24' to 25' N., which flowers in April, and ripens its seed in August, and that it affords
the real Calarnbac or Agallochum of the ancients ; adding, there seems more reason to
conclude that it was carried to China from our eastern frontier, than to suppose it was
carried from Cochin-china, where it was always in great demand. Small quantities
are sometimes imported into Calcutta by Siam from the eastward ; but such is alwayd
deemed inferior to that of Silhet. From Aboo-Hanifa, it is also stated, I. c. " Agallochum
verum India mittit praestantissimum." Thriving plants, Dr. Roxburgh further states,
" of the Garo de ilfalacca, received from that place, are now in the Botanic Garden, and
so exactly like plants of the same age and size of our species, that they cannot be
distinguished ;" but as the Malacca plant had not then flowered, Dr. Roxburgh was
unable to determine whether they corresponded in every respect; until then, he
says, we may be allowed to consider the above A:ovata as another species of the
genus.
Dr. Buchanan Hamilton, in his investigation of the eastern frontier of Bengal, also
met with this plant near Goalpara, v. Wall. Cat. 7,250. c., which he considered to be
the Agallochurn q@cinarurn, as this name is afflxed both to his specimens and drawing.
Dr.Wallich also obtained specimens of the same tree from Silhet, by means of his plant
collectors, v. Cat. 7,250. a. ;and I am informed by Dr. Lindley, that he also was decidedly of opinion, that it produces the eagle or aloe-wood of commerce, an opinion of
the more value, as Dr.Wallich had opportunities of visiting the countries eastward of
Bengal. The specimens of this plant having been distributed to different botanists
by
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by the liberality of the East-India Company, Dr. Lindley had an opportunity of examining the fructification, of which he has given tbe most correct description in his
valuable Introd. to the Natural &stem, .p. 77, and has with his usual liberality favoured
me with the dissections which accompany the figure from Dr. Hamilton's drawings.
I t is much to be regretted, that Mr. Finlayson, in his visit to Siam, was unable to
obtain specimens of the tree producing the agila-wood, as he would not probably bave
referred even in his unrevised journal, to both Roxburgh and Loureiro for the botanical
descriptions of tbe plant, a13 there is no doubt, from microecopical examination of the
wood, that the several kinds of Agallochum must be the produce of different genera.
But it is remarkable how nearly the plant which affords the Calambac of Cochinchina approaches in its locality to that from which the agila-wood of Chantibond is
obtained, as the latter is nearly in the latitude, and (taking the Mei-kong as tbe great
river alluded to) also in the longitude assigned by Loureiro to the Calambac (v. Supra ;)
and " the agila-wood of Chantihond is reckoned among the best, and only equalled by
that of Cochin-china." (Finl. p. 258.) It is there called nuga-mi and mai-ham, also
kisna, Macul. Dict. of Commerce, where it is stated that it is produced in the greatest
quantity and perfection in the countries and islands on the east coast of the Gulf of
Siam.
Mr. Finlayson informs us, that tbe consumption of this highly-odoriferous substance
is very considerable, even in Siam, but the greatest part is exported to China. The
consumption in the latter is extensive, though used chiefly in a very economical mode :
the wood being reduced to a fine powder, and mixed with a gummy substance, is laid
over a small slip of soft wood, about the size of a bull-rush, so as to form a pretty thick
coating. These are lighted in their temples, and give out a feeble but grateful perfume.
We are informed by M.M. Merat and Delens, that the aloe or eagle-wood was burned
as incense by Napoleon in the imperial palace.
In conclusion, it may be stated that I agree with Mr. Finlayson in considering that
there does not appear sufficient foundation for the hearsay opinion of the odoriferous
principle. of agila-wood being the effect of disease. Pieces of apparently the most
sound wood display the cells gorged with the fragrant resin, which is most probably
deposited in the largest quantities in the internal central wood, the amount of which
may therefore depend upon age and a favourable soil ; but this can only be ascertained
by observation on living trees. Should this explanation be correct, the result would
be to prove the practicability of cultivating this tree more extensively on our eastern
frontier with an assurance of a favourable result, and prove the utility of minute
observations of a scientific nature, even by the practical deductions to which they lead.
Aquilcllia A g a k h a ; Boxb. PL Ind. 2. p. W .Wall. Cat. W .v. Tab. 86. f. 1.--(a.) A branch
in flower. (b.) Ditto with unripe fruit from Dr. Hamilton's drawings. (c.) An expanded flower,
shewing the downy surface of the calyx, and its five reflexed segments ; together with the ten woolly
d e s which arise from its orifice, and the stamens which alternate with them. (d.) The same, cut
open, the pistil being abstracted. From this it is seen that the inside of the calyx is lined with the ten
ecaly woolly processes, which are free at their upper extremity, as shewn at fig. c. but which adhere to
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the calyx throughout the remainder of their length ; alternating with them, and forming an inner series,
are the ten stamens, the filaments of which adhere to the sides ofthe calyx, and separate the k a of the
scales by elevated naked lines ; the anthers originate nearly from the sinus of the faucial scales, a
very short portion only of the filaments being free. (e.) A section of the pistil. The stigma is an
orbicular fungous body, slightly'depressed in the middle, and very' like 'tliat of some FhymeIcee; it
communicates, by means of a very short style, with the ovary, which is woolly and one-celled, (twocelled in Roxb.) ; its ventral suture projects into its cavity in the form of a thin plate, from each side of
which hangs a suspended ovule. ($1 Represents one of these ovules, which has a plano-conrex figure,
and is extended into a thin membrane along the whole of the convex side which is next the placenta ;
i t is produced downwards into a taper horn, at the point of which it is to be prealimed is the foramen ;
upwards it is gradually rounded off.-I an1 indebted to my friend, Dr. Lindley, for this description, as
well as for the drawings of his dissections.

The Terebinthacea: of Jussieu have been divided by modern botanists into several orders,
such as Anacardiea, Sunaachina, Spondiacea, Bu).seracece, Amyridee, and Connaracec.
The last appearing to be closely allied to Oxalidea, has been already mentioned, and
the remainder being so closely related to one another, and.patticipating in many of the
same properties, and having much the same geo,pphical distribution, it is most convenient to treat of them as one whole, whether this be considered as an order containing
severdl tribes, or as a class where these will be elevated to the rank of separate families.
The genera of Terebinthacece, peculiar to India, are Semecarpus, Buchananin, Bmwellia, Odina, Sabia, Pygeum, Syndesmis, Holigarna, and Melanorrhea. Of these the
four last are confined to southern parts, as the forests of Silhet and the Malayan Peninsula, while all the others are found in the most n0rthern.part.s of India, at the foot of,
and at moderate elevations on the Himalayas; Sabia alone is found at a considerable height, with species of Rhzis, which we know extends northwards to the south
of Europe, and southwards to the Cape of Good Hope ; it is also found in China, and
in North as well as in South America. Being thus a genus of considerable distribution,
it is not confined to the Himalayas, but occurs also in the Peninsula of India, of
which one of the species, R. Mysorensis, extends up to the neighbourhood of
Delhi. Mangijiei-a and Gamga are likewise genera found in northern parts, whence they
extend southwards, the former to the island of Mauritius, and the latter to that of
Madagascar. Protium and Canarium, confined to the southern parts of India, extend
into the Indian Archipelago, and the latter into China. Balsamodendron is common to
Arabia, Abyssinia, and India; while Anacardium, Spondias, Icica, and Amyris? are
common to South America, and to both the West and East Indies. The last is
mentioned with doubt, as most of Dr. Roxburgh's species have been removed to other
genera.
The species of these genera, which show themselves in the most northern parts, as in
the Deyra and Kyarda valleys and lower hills, are Semecarpus c~ineifolium,very closely
allied to S. Anacardium, Buchalzallia latifolia, Odina Wodier, Spondias mnngfera, Boswellia glabra, and Garuga pinnata. The mangoe attains its full size, and ripens excellent fruit in the latitude of Saharunpore and a t Kirana. The tree thrives as high as
4,000
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I know not how much further north it

extends, but have heard that the fruit does not ripen at Lahore. The species which
have been mentioned, are those which are found in most parts of India, in the jungly
tract along the foot of the Himalayas, in the forests of the central range of mountains,
as well as in those of the Peninsulas. In the forests of Silhet and Chittagong, other
epecies are prevalent, as Holigarna racemoaa and longifoolia, Melanorrhea usitata, species
of Canarium, Bursera aerrata, Wall., (Schima niara and Benghalemia, of Hb. Ham.)
referred by W. and A. to Icica, Balsamodendron commiphora, and Pygeum acuminatum.
Species of Syndesmis have a8 yet only been found in Tavoy and Penang ; Amrcardium
occidentnfe occurs only in the islands, but is cultivated in the Peninsula, where species
of Protima are alone found.
Sabia, Colebr., is one of the new genera which is found in Silhet and Nepal, extendmg northwards to the vicinity of the Ruenka lake, and also to the valleys on the
i d e s of Urukta. This would be the only plant of the order at any considerable elevation in these mountains, if it was not for the prevalence of the genus Rhus, of which
several species are found here, and are very common. R. parvijlora, Roxb., is that
which is found at the lowest elevations. R. velutinn, Wall., is so nearly allied to
R. cotinus, that some of its smooth-leaved varieties might be referred to i t ; of which
Caucasus is at present the most southern-known distribution. R . kakrasingee, nob.,
(R. acuminata, D. C. ?)which, by Dr. Wallich, has been united with R. succedanea; and
of which the horn-like excrescences, formed probably in consequence of the deposition
of the ova of some insect, have long formed a famed article of Hindoo medicine, is
found in the Deyra Doon, and every where in the hills, at moderate elevations.
The other species are closely allied to those found in Japan. Thus, R. vernicifera,
D. C. includes both the Japan plant, aitz of Kaempfer, and Dr.Wallich's R. juglandifolia, found in Nepal, Kemaon, and every where in Gurhwal. R. Buckiamela, Roxb.,
is so closely allied to the Java and Japan R. semi-alata, as to have been united with it
by D. C., though it has been again separated by Dr. Wallich.
The different groups or families into which the Terebinthacece have been divided, have
a considerable resemblance in the nature of their products. These have been shortly
summed up in the excellent work of M. F&, as consisting, Ist, of fixed' oil in the
almonds of the eeeds ; 2d, eswntial oil, which is combined with resin in the turpentine
of the pistacias : 3d, resin, which flows naturally, or from artificial openings made in
the trunks of the greater number of species ; 4th, gum, which is seldom found pure,
but frequently combined with the! resin, as in myrrh, &c.
The Burseracere include the plants yielding the most valuable products, which have
long been articles of great commercial importance. Thus, the Balsamodendron (Anlyrio)
Gikadense, or balsam of Giiead-tree, known in the East by the name of Balessnn, has
long been accounted one of the riches of Arabia, whence, or from Abyssinia, its native
country, according to Bruce, it was at an early period taken into Syria. I t has also
been introduced into the Botanic Garden at Calcutta, as well as into the Peninsula- of
India.
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India. B. OpobaZsamum, to which M. Kunth more particularly refen the B u h a n of
Bruce, and the figure of Prosper Alpinus, is perhaps only a variety of the former,
affording a similar product. B. (Amyris, Forsk.) Kataf and Kafal, are also nearly
allied, if not identical species; both are natives of Arabia, and both give out a a o s t
fragrant balsamic odour. The wood of B. kafal is an article of considerable commerce,
according to Forskal, and is that probably which is given in Indian bazars as the
ad-i-balessan. Forskal also mentions that he had heard of two other trees, which are
like these ; one the shujrut-ul-murr, or myrrh-tree, and the other called k h u d d .
The myrrh-tree, which for so many ages has remained unknown, appears at last to
have been identified by Messrs, Ehrenberg and Hemprich, naturalists of Berlin, who
collected some myrrh off the plant itself in Arabia, near Gisou. This shrub belongs
also to the genus Ealsamodendrm, and has been-called B. myrrha. I t is figured by
Nees Von Esenbeck, @inaler pjanzen 17 leifer, and is said to have been found growing
with Acacias, Euphorbias, and Mwingas. I n Persian works, myrrh is said to be the
produce of Africa and the island of Socotra, as well as of Arabia. By Mr. Bruce the
myrrh-tree is described as growing behind Azab, along the coast towards the straits of
Babelmandel. Though it would be desirable to have the information confirmed respecting
the tree yielding myrrh, yet it is not in consequence of its not explaining the production
of East-India myrrh, as hinted by Messrs.Merat and De Lens, for " the Abyssinian
myrrh," as stated by my friend, Dr. Thomson, " comes to us through the East-Indies,
" while that produced in Arabia is brought by the way of Turkey." But it is very
difficult to ascertain the exports or imports of any of the eastern ports; for in the lists of
the former, printed for the use of European merchants, we frequently see articles which
we know have been previously imported in Arab ships from a variety of places.
Though there does not appear any reason for supposing that myrrh is produced in any
part of India, yet there is a substance having the closest resemblance to it, which is
imported into and known in Europe as Indian myrrh. This is also said very closely to
resemble, if indeed it at all differs from Bdellium : it is probable, therefore, that it is
what in India is known by the name of googul ( m q l of the Arabians), as it forms the
Bdellium of commerce, and resembles an inferior kind of myrrh, as indeed BdeLiium is
frequently aescribed to be. That it is also the Bdellium of the ancients would appear
from the Persian authors giving budleyoon and madikoon as the Greek names of mooql,
U O V~G&.XOV of Dioscorides. The tree which
Hindee googul, evidently the F ~ ~ A ~and
yields the googul has not yet been ascertained, but in the Saharunpore Botanic Garden
there is a small tree called by this name, which I was informed was said to produce the drug of that name. As this had never flowered, I regret having deferred
inquiring into its history, but believe it had been introduced from Nujeebabad. This,
however, is unimportant, as I am well satisfied from the general character of the plant,
and especially its bark separating in strips, like the birch, that this must be the Amyris
Conlm'phora of Dr. Roxburgh. (Fl. Ind. 2. p. 244.) A. agallocha (Cal. Cat. p. 28) of
which he gives googula as the native name. The characters of this species agree in
every
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every respect with those of the new genus, l & z h m & d c d r o n , to which it has been referred
by Messrs.Wight and Arnott ; it servee to show the analogy between the flora of
India, Arabia, and Abyssinia, as well as the similarity in the products of planta of the
eame genus in these different countries. This Indian species is described by Dr. ROXburgh as being found in Silhet, Assam, and the districts E. and N.E. of Bengal;
flowering in the Calcutta Botanic Garden in February and March, but seldom ripening
its seed. The whole plant, especially when any part is bruised, diffuses a grateful
fragrance, like that of the finest myrrh ; m that Dr. R. was induced to think it might be
the plant yielding that drug, but seems to have abandoned the idea, in consequence of
the evaporation of the exuded juice, and his being able to obtain only a small quantity
of a gummy matter, which he observes, certainly resembled myrrh, both in smell and
appearance. But this, considering that the trees were young, as they did. not ripen
their seed, must be considered rather as hvourable, than conclusive against their producing any kind of gum-resin. The guogul which I obtained in the bazara was said
to come from the hills, at the foot of which this tree is found; the subject might therefore
be traced out by those hvourably situated for the purpose. The name googil is also
applied, according to Dr. Ainslie, by the Tellingo- of the Coromandel coast, to the resin
which exudes from BomeIIia glabra.
There is, however, a substance, famed in ancient and used in modern times, produced
also by this grnup,'and known as OZibanwn or Thua, looban and k d u r of the natives
of India Under the latter name, it is described by Avicenna, evidently referring to
the k&ws of Dioscorides, who mentions both an Arabian and an Indian kind. The
latter Mr. Colebrooke has proved to be the produce of BoawcZlia aewata, Roxb.,
(B.thurifera, Colebr.), saki or aakh of the Hindom, common in Central India and Bundlecund, where I have seen it, especially about the Bisrumgunge ghaut. It is probably
also produced by B. glabra, which has the same native name, and though extending to a
more northern latitude, is distributed over many of the same localities. I t is cammon in
the low hills above Mohun Chowkee, where I have myself collected off the trunk of the
trees some very clear, pure, and fragrant resin, which burns rapidly away with a bright
light, diffusing a pleasant odour. To this kind, according to Dr. Ainslie, the term
googul is applied by the Tellingoos. The resin of both species is employed ae incense in
India, and both might be much more extensively collected than they at present are, as
there is reason to believe that Central India alone furnishes the greatest portion of the
Indian Olibanum of commerce ; as it is hie fly exported from Bombay. From the
affinity in vegetation between parts of Arabia, Persia, and India, it is not improbable
but the genus BostoeUia may extend into those countries, and afford that which is
known as Arabian Olibanum. Canahm Benghalense is another plant of this tribe,
which, according to Dr. Roxburgh, exudes an excellent clear amber-coloured resin,
not unlike copal. In America, as in India, several valuable resins, as E h i , Carana,
Chibou, and two or three kinds of Tacamahaca, are afforded by plants of this tribe.
Ip the p u p of Anacardiea we have the well-known Piaiacia uera, Terebinthu, and
2 A
htiscus,
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kntiscw, yielding respectively Pistachio nuts, Chio ttwpentine, and Mdstic, products
which are all well known in India ; the last, called koondur rounree, may be translated
Turkish Olibanum. P. Terebinthw seems to extend into Arabia, where it is called
butum, as well as into Persia, as it is there called mkkur. Mr. Elphinstone informs
us, that some of the hills in Caubul produce mastic, and that the pistachio grows wild
in Hindoo-koosh. From Caubul, or, as I was informed, from Bokhara, the almond,
as well as its pericarp, is imported into India, together with a kind of gall, called
gool-i-pista, stated, (as in P. Terebinthus,) to be formed on, and a resin called aluk-oolunbat, produced by, the pistachio-tree. This may be substituted for that of P. Terebinthus, and is probably what is alluded to by Kaempfer, Am. Ex. p. 414. P. Atlanticn,
called turn by the Africans, is said by Desfontaines to afford a resin like mastic, which
is used for the same purposes. This, therefore, might probably be introduced into the
North of India, if the climate should be found too hot for the other species. Several,
however, of this group afford useful products in India. Thus, Buchanunia latgolia
affords edible nuts. The mangoe is known for its delicious fruit; inferior kinds are,
however, disagreeable to many, on account of the terebinthinate taste and smell of the
skin. Besides its well-known uses as a condiment, the unripe fruit is cut into slices
and dried-to be used as an acid when the fresh fruit is not procurable. A gum-resin
exudes from the batk, as well as from that of Odina uiollier. The latter is so abundant
as to form an article of commerce. It is called, in Northern ~ndi'a,jhingun ke gond
and kenni ke gond. The latter name, or nearly the same, kinneh kc gond, is given by
Dr. Ainslie as the Hindoostanee of Galbanurn. A gall is also produced on the leaf and
fruit of Odinn wodier, formed by the deposition of the ova of a species of Aphis.
Some of the Anacardiere are, however, more remarkable for the acrid nature of their
juices, which, on drying, become black, and are used as varnishes ; as that of the Anncardium occidental, or cashew-nut ; so also of h e c a r p u s anacardium, or marking-nut.
The variety of this, or species, S. cuneifolium, found in Northern India, is also used for
marking cotton, and in native medicine. This resinous balsam is insoluble in water,
and only miscible with alcohol when this has been previously alcalized, Roxb. Dr. B.
Hamilton informs us, that the juice procured from Holigarna longifolin, is used in
Malabar for varnishing shields. Mehnorrhaa usitata of Dr.Wallich, P1. As. Rar. t. 11
and 12, is the theet-see, or varnishing-tree of the Burmese, found at Prome, Martaban,
Moulmein, and Tavoy. Dr. W. identified this with the Kheu, or varnish-tree of Munnipore, on the N.E. of Silhet, where it grows with saul and teak, Shorea robusta and
Tectona grandis, as well as the wood oil-tree (Dipterocarpus) in the valley of Kubbur,
elevated 500 feet above the plains of Bengal in about 25" N. lat. This tree abounds
in a thick and viscid, greyish-brown fluid, which turns black soon after coming into
contact with the air. Though the natives of the country seem to touch it with impunity, its contact is frequently followed by painful and deleterious effects. I t is
used for paying boats, and for varnishing vessels intended to hold liquids, also. for
gilding, and as a kind of ink (v. Wall. 1. c. p. 11 and 12.) Dr.Wallich also mentions
the
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the Augia of Loureiro producing a varnish u s d in China and Siam; and alw the
Stagmria verniciiuu of the Malayan Islands, Arbor vemicia of Rumphius, according
to whom, as Mr. Jack obsexkes, it is the tree which yields the so much-celebrated Japan
lacquer or varnish, as well as that of Siam and Tonquin, which becomes black and
hard, and being acrid causes excoriations and blisters. Loureiro represents the varnish
of the two last countries as being the produce of a different tree. The former has
unaccountably been referred to TerminaZia by Lamarck, and called T. vernis.: its
properties might thus be adduced as an exception in the family where it is placed,
though strictly in accordance with those of the family to which it naturally belongs.
The Sumachinea exude resin; the bark, as well as the leaves and fruit of several
species is astringent, on which account they are employed in the preparation of leather.
The genus Rhus includes some true poisons, as R. uenenata, perniciosa, rcrdicans, and
To.ricodendron; and though most are inodorous, others, as R . suaveolens and aromatics,
exhale a pleasant d o u r ; while some of the species have acid berries, as R. coriaria,
Bucki-amela, and Schil~uamolt%. Thus, Rhus Cotinus, or Red. sumach, has wood, called
young fitstick, which is astringent, as well as the berries ; and R. Coriaria, known in
India by the same name as in Europe, is a powerful astringent, chiefly employed in
tanning leather, but also in Indian medicine. The seed of R. parvgora, tuntereek,
is frequently substituted in India for that of the sumach. R. glabra is considered a
febrifuge. Rhus vemix, a Japanese tree, exudes a whitish resinous juice, which soon
becomes black in the air. R. succedanea and vernic@ra, both common to the
Himalayas and Japan, are said in the latter to yield a similar product. Species of
other genera, as of Shinus, contain a resinous matter.
The Spondiacea contain but few plants, and these have sapid and eatable fruit, which,
in the West-Indies, are called hog-plums; so, in India, Spndiaa mangifea, called amra,
produces a fruit, which is eaten when ripe, and pickled before ripening. The tree is
said to exude a mild insipid gum.
From the preceding observations, it is evident that the Terebinthacea are one of the
most important families for the number and value of their products. India contains so
many of them, that it is perhaps immaterial to acclimate those of other countries,
though from the nature of the climates in which these chiefly grow, there is no doubt of
the success which would attend the attempt. I t is more important, perhaps, to diffuse
thwe which already exist' over as wide au extent as practicable ; and ascertain the
properties of others. The species of Rhua being alone found at any elevation, might no
doubt be introduced into English shrubberies. The mangoe even, which, as is well
kllown, has been ripened by Lord Powis, might be more extensively cultivated than,
from its usual arboreous nature, is s u p p e d possible : for by grafting and transplanting,
-the ordinary growth is much impeded, and shrubs of less than four feet in height have
borne in the Saharunpore Garden above a dozen mangoes. I t would be necessary only
to imitate the climate, by giving a green-house cold in winter ; rapidly raising the heat
in February and March, and continuing it till May or June, or about the time of the
2 a 2
accession
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accession of the rains, when the addition of moisture to the heat is indicated ; as the
mangoes only perfectly ripen, 'idler the atmosphere has become moist in the rains. .
Udim W&
b x b . FL 1nd:ll. p. R98. v. Tab. 31. fig.R. Flow+
branch of a male p b .
(aA) Mae flowera (c. d.) A fertile flowdr. (8,) The fruit. df.) Leaves expanding after the flowers.
;I

As a f+ description has been given by Dr. Roxburgh of this plant, it is necessary only to mention
that it is common every where in the hiuy parta of India, and produces a useful resin, as mentioned in
the text.

61. MORINGEB.

This order, consisting of only a single genus, and but few species, has been separated
from Legumima by Mr. Brown, on account of its compound unilocular ovarium, with
3 parietal placentae, and simple unilocular anthere. Jfwinga pteygospenna, of which
M. plygonu is supposed to be a variety, is common in the Peninsula, and most parts
of Iudia. I have seen it in a wild state in the jungle which skirts the Himalaya, even
in the most northern parts. M; aptera appears to be confined to Arabia and Egypt,
and though mentioned as belonging to India, I have not been able to trace it to any
part of that country. This species is supposed to be the true Ban of the Arabians,
and its seeds to have formed the Ben-nuts, of old writers, from which the Ben-oil
was expressed, formerly more famed than it is at present. In India, the Arabian
synonyme Ban,. is applied both to the bukayun, Melia bukayun, and to the Sohunjna,
or Moringa pterygotpma ;from the seeds of which, both in the northern and southern
parts of India, an oil is procured, which is described as not becoming rancid. Being
inodorous, it is now chiefly employed for retaining the aroma of delicate flowers, and
though aperient, is seldom used as medicine. The flowers, leaves, and tender seedvessels, are eaten by the natives of India in their curries; and the roots are universally
known to European residents in India, as a substitute for the horse-radish. They
are remarkable for their pungent and stimulant nature, and are employed for the latter
property by the natives in medicine.

62. LEGUMINOSB.
The Le,ouminoscz form one of the most important orders of the vegetable kingdom,
whether we consider their numbers, their diversity of form, or their important uses, as
food, medicine, or in the arts. In consequence of the irritability of the leaves of many
of the species and their collapsion during sleep, they have been considered by some
authors as the most highly organized, and therefore placed at the head of the vegetable
kingdom. They may be almost universally recognised (Detarium is the only exception)
by the form of fruit from which they are named. They form in almost every country a
considerable portion of the flora. In the present collection they amount to 300 species,
of the whole. The bill specimens being to those found in the plains
which is about
in the proportion nearly af 02 to 208.
Mr. Brown has divided the Leguminoa~into the three orders of itfirnosea, Cczsalpinec~,
and Papilionacea, which he considers belong to one class, and which he is still of
opinion it is expedient to preserve. They certainly form very natural groups, the two
first
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first agreeing in a great measure in their geographical distribution. M. De Candolk

considers them only as portions of the extensive order of &guminow, which he divides
into two great divisions, one cootaining all the plants in which the radicle of the embryo
ia b g h t ;this includes the J4i-d
and Cesdpirw ;and the second, those in which
the radicle is b e ~ tback upon the cotyledons. These consist almmt entirely d the
Pap-@,
which have been furtber subdivided into two sectioas; ,the first eaHed
Phylldebetz, whiob in germination push their cotyledon8 above ground, and contain the
tribes of Sophorw, L;otced, and Hedyareed; the second, M. De Candolle-calls S a r c d o k , .
which retain their cotyledons under ground, and consist of tbe tribes of V i i e ~ Pha,
J W ~and
, Dalbergiee; of these the Ecieed and Phase&
contain almost all the pulses
which are cultivated as food for man or animals ; while the Phyllolobece include but
few of which the seed is fitted for food, though the subtribe of Trvoiktz contains the
clovers and other plants cultivated as green fodder.
The M I M O ~ E instead
~ E , of the irregularity which distinguishes the greater portion of
the &guminos~, have their parts of fructification disposed with the utmost symmetry,
their sepals and petals, except in Parkia, are valvate in aestivation, and their stamens
hypogynous. The plants belonging to this order are chiefly confined to the warm parts
of the world, but spread southwards to the Cape of Good Hope and New Holland, aqd
northwards to Japan and the neighbourhood of the Caspian Sea.
The genera common in every part of India, are nearly the same as those of which
species are found in America; as Entaula, Mimwa, Inga, Desmanthus, Acacia, A&nanthera, and Prosopis, and with the exception of the two last, also in Africa. As a
species of Mimow ascends the aides of the Andes, so an Amcia, A. mollis, Wall. t. 177,
of which there are two highly ornamental varieties, is found as high as 6,000 feet on
the Himalayas, in 30"of N. latitude. There is also a species in Nepal, which, according
to M. De Candolle, is closely allied, if it be at all diffeknt from A. Nrrau of Japan. Of
these genera the species are most prevalent in the Malayan and Indian Peninsulas, in
the forests of Silhet, and in those of the Rajmahl hills ; and to such places the genera
Entah, D a m a h u s , and Admanthera, are principally confined, though the first has
its best-known species, E. Pursedtha, extending even to Nepal. But species of these, as
well as of several American genera, succeed in the most northern parts of India. The
genus Mimosa, of which Jf.psrdica is perfectly naturalized in India, has a species,
M. rubicaulir, extending as far north as the Deyra Doon and lower range of hills, where
are alw found Acacia Catechu, farmiana, stipulata (which appears to be the same as
Smithiana), and speciosa (Serissa, Roxb.) The last is so like the Egyptian A. Lelbek,
that on seeing the latter at St. Helena, I took it at first for the Series, a tree I had been
daily in the habit of seeing for a number of years. The most remarkable instance of
a southem plant spreading to these northern latitude8 along the tract of forest, is
which was found by Dr.Wallich at the mouth of the Irrawady, and which,
Acacia el*
~n examining, in company with Dr. Graham, was found to be identical with specimens
collected by myself in the Deyra Dwn, where it forms a lofty tree. In the more
open
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open country near Saharunpore, A. arabica, with farnesiana, are common, as every
. where in India, with A. alliacea, in the hedges. In the dry Bangur land, between Saharunpore and Delhi, Acacia naodesta and Prosopis spicigera, are found ; and near the latter
city, Desmanthus cinerea, belonging to the section Dicrostachys of D. C., f o d into a
genus by Messrs.Wight and Amott, and of which the other species are found in Abyssinia
and Senegal. To the neighbourhood of Delhi also extend A. leucoph~aand catechuoides;
and Inga dulcis flourishes in gardens within that city. From Central India I received
- a new species, A. nervosa, through the kindness of Captain Jenkins, from the neighbourhood of Nagpore. The resemblance to the flora of Africa, which h a s been indicated, is confirmed by the occurrence in India of two species of Mr. Brown's genus,
Parkia, as to this belong Dr. Roxburgh's Acacia biglobosa and pedunculata. A. a1.abicu, bubool, and Prosgis spicigera jhand, extend north into the country between the
Beas and Ravee (Burnes' T~aavels.)
With the exception of the fruit, in which some anomalies are presented here as in
other families, the Mimosea offer great uniformity in the properties of the different
species. Several afford gum as an exudation, secrete an astringent bark, and form
excellent timber. Thus, on the western coast of Africa, Acacia eerek yields gumSenegal ; in Nubia, A. nilotica and Seyal, gum-arabic ; and in New Holland, A. decurrens
affords a substitute for these, as A. arabica, farnesiana, and speciosa do in India. The
bark of A. arabica or bubwl of the Hindoos, is considered in India a valuable tonic and
astringent, and, abounding in tannin, is extensively used in tanning leather. A. nilotica
is so used in Nubia, and A. Adansonii, yielding a reddish gum, in Senegambia ; Acacia
bark is exported from New South Wales, and might be so from many parts of India.
Owing to the transference of this astringent matter into the woody tissue, the old highcoloured wood of some species is used for making the astringent extract, known under
the name of catechu. I t is probable that other plants may be used for obtaining an
extract similar to this, as we learn from Dr. Ainslie that the kinds called cuttacumboo
and cashcuttie, are manufactured in the Peninsula from the Areca cntechu; but the
greater portion of that which is used in or exported from India, is manufactured from
the Khuer or Acacia catechu; as Mr. Kerr and Dr. B. Hamilton have described its
manufacture from this plant in Canara and Behar. In Northern India the Kutt manufacturers move to different parts of the country in different seasons-, erect temporary huts in
the jungles, and selecting trees fit for their purpose, cut the inner wwd into small
chips. These they put into small earthen pots, which are arranged in a double row along
a fire-place built of mud (choola) ; water is then poured in until the whole are covered ;
after a considerable portion has boiled away, the clear liquor is strained into one of the
neighbouring pots, and a fresh supply of material is put into the first, and the operation
repeated until the extract in the general receiver is of sufficient consistence to be poured
into clay moulds, which, in the Kheree Pass and Doon, where I have seen the process,
are generally of a quadrangular form. This catechu is usually of a pale red colour, and
is considered there of the best quality. By the manufacturers it is conveyed to SaharunPore
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pore and Moradabad, whence it follows the course of commerce down the Ganges,
and meets that from Nepal, so that both may be exported from Calcutta. Another
astringent product of a plant of this tribe is procurable in the bazars of India, and this,
is remarkable, as only known by the old name akakia ;it is described by Persian
authors, as it was by Dioscorides and Avicenna, as being the expressed juice of the
fruit of the tree which yields gum-arabic, Sumugh arabee.
The denseness and tenacity of the timber afforded by some of the species is considerable, that of A. arabica and'furesiana being used for making wheels and tent-pegs ; that
of other species attains a large size, as of A. kalkora and A. speciosa; the latter is darkcoloured and close-enough grained for making furniture. A. elata, qlocarpa, Sundra, odoratissima, stiptllacea, and cinerea, all yield it of good quality.
Some of the species of this tribe are remarkable for the seeds being covered with
edible fleshy pulp, as Acacia Keringa and Inga dukis, in India; also, I.f&czrlveru
and Mimosa fagifok'a in America ; while the saponaceous legumes of Acacia concittna
form a considerable article of commerce, and the seeds of Entada Pursatha, called gcln,
are used by the natives for washing the hair. The bark of some species, as of A. fewrcginea and kucophea, added to jaggey water, is distilled as an intoxicating liquor. The
seeds of Parkia Africanu (Inga biglobosa, Palis. de Beauv.) well known as produced
by the doura-tree, are roasted in Africa as coffee ; so, in India, Dr. Roxburgh's Alimosn
pedunculuta, which he approximated to his M. bighbosa, thinking the latter identical
with the African species, is eaten by the Malays, who are fond of the seeds, as well
as of the mealy matter which surrounds them; the former tasting like garlic.
or LOMENTACEZ,
distinguished by Mr. Brown as comprehending
The CXSALPINEX,
" all the genera having perigynous stamina, a corolla whose aestivation is not valvular,
and which, though generally irregular, is never papilionaceous. To these characters
may be added the straight embryo, in which they agree with Mmosea, but differ from
all the Papilionacea, except Arachis and Cercis."
The CasaZpinee, like the Mimosea, chiefly inhabit the warm parts, both of the new
and of the old world, with a like extension to both the north and the south, but with an
addition in the former direction of one or two species in the south of Europe. Several
genera are peculiar to either the old or the new world, and a few are common to both.
Of the former, those which exist in or are confined to India, are HumboMtia, Hardwickia, Jonesia, Cynometra, and Meaoneurum ;but none of these extend beyond the
southern parts. Amherstia nobilis, the most splendid of the many magnificent objects
of the vegetable kingdom, was found by Mr. Crawford and Dr.Wallich growing close to
a kind of monastery, near Martaban, about 17' of N. latitude. 'some splendid dried specimens have since been sent to Dr. Lindley by Mr. Griffith from the woods near Pogoon.
The genera Guilandina, Cesalpinia, Poinciana, Tamarindus, Cwia, Bauhinia, and
Outea, are common to India and America, and all, with the exception of the last, which
is only found in the Calcutta Garden (Lin. Trans. v. 12), occur in every part of India.
Of these, such species as Tamrindua indica, Cassia Jistttla, Poinciana'pukherrima,
Guilandina
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Guibndina Bonduc, Cesalpinia sepiaria, and Batshinia variegata, found every where in the
plains, are those which have been so completely naturalized, as to appear indigenous
to America; in the same way that Parkinaoffia acukata has from thence been introduced into India, and is now found growing in some places where there are no other
shrubs'or trees. In the forpt tract at the foot of the mountains, Cairia Q t d p may, in
the month of March, be seen in luxuriant flower, and more ornamental even than the
laburnum, which in general appearance it a good deal resembles; and in the Kberee
Pass, Bauhinia purpurea and parv@ra, with B. racemosa. The last hang in elegant
festoons from the tops of lofty trees, which one is at a loss to conceive, how, from the
distance of its root frorp the stem, it could ever have ascended ; but occasionally a halfkilled tree displays the mode of its progress, and indicates the destruction it must have
created in the forest. Another species of the same genus, B. emarginata, may be seen
on the sides of the Himalayas, above Rajpore ; and in the neighbourhood of Nahn,
a apecies of Cassia, C. mfruti~wsa, does not refuse to thrive. At still. greater elevations, as at Mussqoree, we have only herbaceous species of this genus, of the section
Chammrista, as C. Wallichiana and atnena; but this is only during the rainy season,
at which time the latter makes its appearance also in the neighbourhood of Saharunpore,
showing that water, the great equalizer of temperature, causes an approximation even
in such dissimilar climates as that of Saharunpore and the hills. In the open plains,
Cassia tora is common, as well as kusounda of the natives, which comes very near
C. purpurea, Roxb., as well as C.sophora, with which it has been united in the EastIndian Herbarium, No. 5,317, but is a distinct species, though closely allied to it,
and not at all different from C. occidentalis, common in the West-Indies. C. tomentosa,
another American species, found at Santa FB de Bagota, is said by Messrs.Wight and
Arnott also to be found on the Neelgherries.
The affinity with the African Flora has been indicated under tbe Mimotece: it is
further proved by the occurrence in India of the African genus Pterolobiuni; indeed
the same species, P. lacmans, the famous Kantuffa of Abyssinia, described by Mr.
Bruce, appears to be equally common in the Peninsula of India. Other species also, as
Casaia tora, occidentalis, and alsus, are mentioned in tbe " Flora Senegapbiae." I t is
remarkable, that C. absus, which is extremely common instheDeym Doon, as well as in
d9Affique.
the plains of India, is mentioned by M. Delile in the Centark dc ~hntes
p. 25, as the " chychm des droguistes d'EgypteB9'brought by the caravans from Darfour;
the powdered seeds being used as an application in cases of chronic ophthalmia ; they
are employed for the same purpose in India, and are known by nearly the same name :
Chaksoo being the ~indaostanee;churhmak and chwhtneexuk are given in works on
Materia Medica, as the Persian ; kushmeezuk, turhme~uk(perhaps the tavmarach of
Avicenna), and hub-oo-souda or Soudan-seed, as the Arabic names ; and chushm, as the
Syrian. To these is, moreover added, akakalis, as a Greek name. This is no doubt
intended for the txmxdus of Dioscorides 1. c. 119, who describes it as a plant of
Egypt.

I
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induced, on procuring the plant from seed bought in the bazar, and
sown

Lcgumino~.]

T H E HIMALAYAN MOUNTAINS.

185

sown in the Botanic Garden of Saharunpore, to call it Casria ucucalis, in a catabgtw
which however was never prepared for publication. (Joarn. Aaiat. h,
1. p. 452.)
The family or p u p of C ~ s e l p i mcontains
~
a number of trees and plants, which are
highly valued for their products, though there is not among these that general resernblance which we have m frequently aeen chamcteriaing the products obtained from
plants of the same natural order. Among there, however, are samt of the moet m a d
mental of the vegetable kingdom, as the splendid Adtrrtia mbifu,CllaatirrjWda, J
Asoca, Poinciana p u l c b i m a , and several Badiniar, many of which are remarkable for
their size as climbers, as well. as for the singuiar arrangement of their woody fibre.
Several of this tribe are valued for their red-coloured wood, as HamhxyZutn campchianum, affording log-wood ; Cmalpinia echitwta, and C. h t a , Brazil-wood. In India
a similar product, bukkum or sapan-wood, is yiekied by C, mppan, growbg only in the
southern parts, but indicating where the South American @a
might be most succeesfully cultivated. ABenanthera pavoaina, common in the forests of Southern India, also
yields a wood of a deep red colour, used as a dye, and far various economical purposes;
this is called rukta-chmdun, or red sandal-wood, a name which ie also applied to the
wood of Pterocarpus santalinus, another of the L e m a . The red colour is generally
an indication of astringent and tonic properties in the products of plants ; the latter,
p in a plant
unaccompanied however by the red colour, is found in a remarkable d
closely allied to the C~salpinias. This is Guilandina bonduc, K u t k u r ~ aof the natives,
Akutmookt, or
of Avicenna; and, there is some reason for supposing, one of
the kinds of eagk-stone of the ancients. The reeds I have found a powerfully effective
and cheap remedy in the cure of the intermittents, with which the natives of India are
so frequently attacked. The bark of a kind of Bauhinia, called M d a r , is described as
being astringent ; that of B. variegata, and also of Cacasia aurictlbtfa, are, according to
Dr. Roxburgh, used by the natives in tanning and dyeing leather, as well as in medicine. Some of the tribe yield good timber, others, as Bauhinia racemasa andparvflora,
have bark employed in making rope. An oil is expressed from the seeds of some, as
C~saQiniaoleoeperma; others exude a mild gum, like Mimotere, and some other plants,
which have at the same time an astringent bark. A brownish-coloured gum is said by
Dr. Roxburgh to be afforded by his Bauhinia rctusa. I t is also collected from B. ematginata, in the Deyra Doon, and called sem-kc-gond.
Some of the American plants of this tribe yield products with more decided properties ; such as Copaijba ofiinalir, yielding balsam copaiva. Dr. Roxburgh inquires,
whether the nearly-allied Hardwtckia binata may not produce a similar product?
Hymenaa Courbaril affards the resin called affime. The Mexican tree which yieldsthe true copal is not c ~ o well known, but supposed to be allied to the last. The
copal of the East-Indian market is the produce of Vateria Indica, p. 107. A fragrant
resinous principle is secreted by Aloeaylum agallochum. Some of the species yield
acid edible fruit, as the tamarind-tree, of which both the red and common kinds are
known in India. The kernel of the seeds, like those of the mangoe, are eaten in
2 B
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times of scarcity. The Ceratonia siliqua, or carob-tree, khurnoob shamee, as yielding an
edible fruit, and the seeds affording food for cattle, has been recommended (p. 163) to be
introduced into the North of India. Both the tamarind and carob are slightly aperient,
as is the sweetish secretion which surrounds the seeds in the long legume of Cassia
fistula, much used in Indian medicine. The Cassias are better known for the purgative
properties of the officinal species than for any others; a property participated in by
the leaves of other species of the genus, as C.nzarilandica, occidentalis and tora. Some of
the species, with strong and disagreeable d o u r , as C. sophora, occidental&, and obtu~a,
are employed in curing various cutaneous affections. C. alata is called in India dadmurdun, which may be translated herpes-killer. The seeds of the same species were
sent to Dr. Roxburgh from the West-Indies under the name of Cassia herpetica.
The most valuable and extensively-used of the products of the plants of this tribe
are the different kinds of senna, produced by two species of Cassia, according to some,
but by four or five species, according to other botanists, of the section Senna, or genus
of some authors. The sennas of commerce are imported into Europe chiefly from Alexandria and the East-Indies. Though it is diacult to assign the different commercial
varieties to the species which produce them, yet the present state of our knowledge
appears to justify the following statement.
Cassia obwata, or the blunt-leaved senna, is found in Lower and Upper Egypt and
Nubia ; in Central Africa, in the Wady Gherurbi, according to Dr. Oudney ; and on the
western and northern coasts of that continent. From these it must have been introand Italitln
duced into Syria and Italy, whence it has obtained the names of A+
Senna. From Egypt and the eastern coast of Africa, it is probably introduced into the
Peninsula of India, as it is said by Dr. Ainslie to be alone used there by the Indian
practitioners ; but a nearly allied species, C.obtwa, Roxb., is common " on the high,
dry, uncultivated lands of Mysore, where the leaves are used as a substitute for senna."
Roxb. F1. Ind. 2. p. 344.
The Almandrian Senna is produced by the Cassia accctifolia of Delile, F1. iEg. t. 27.
f. 1, which differs little in botanical characters from, and indeed has been united with,
C. lanceolata, of Forskal, by M. De Candolle ; and this name is given to it by Nectoux,
(Voy. dans la Haute Egypte, 19. pl. 1I .) This species, first met with about Philre and Syene
in Upper Egypt, is also found in Nubia and Sennaar, and brought by the Arabs to
Esneh, whence it is conveyed down the Nile to Boulac, where five parts are mixed with
three parts of the leaves of C. obovata, and two parts of Cynanchunt Argel, Dellle, to
form the senna of commerce. To this speciev is nearly allied the Cassia ovata of Messrs.
Merat and Delens, called Sknt de Tripoli, from the place of its growth.
Cassia lanceohta of Forskal, described by him as found at Sbrdud, and also at Mor
in the northern parts of Arabia, also about Mocha, and the district of Abuarish, is that
which from its place of exportation is called suna mukkee, Senna of Mecca. Some
portion is conveyed into Egypt, according to both Forskal and Delile, but the greater
portion is exported to India, and finds its way into the interior by means of the ports of
Surat
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Surat and Bombay, those of the Peninsula, as well as by Calcutta. A considerable
portion is, however, re-exported to Europe, together with some probably cultivated in
the country.
Dr. Ainslie informs us (Mat. Ind. 1. p. 391. 1826) " that Mr. G. Hughes, of Palamcottah, a few years ago succeeded perfectly in cultivating the true senna of Arabia, in
the southern part of the Indian Peninsula." This has now become a regular Indian
export, and is well known in the London market, where it brings a high price,'under the
name of Hughes' Tinnevelly senna. Dr. Thomson, in his E h . of Mat. dlcd. 2. p. 307,
states, that " though not adopted into general use in Great Britain, it is milder in its
operation than the Alexandrian drug; is as certain a purgative, and operates without
griping." Dr. Christison, however, informs me, that the principal chemist in Edinburgh
purchases this in much larger quantities than any other kind of senna. I t is no doubt
the produce of C. kznceolata, though the leaves, fiom the more tropical climate, may
become larger and more elongated, and have therefore given rise to the species,
C. elongata, of Lemaire Lisancour (v. FQ) fonned of the Sd de I'lnde.
Having had my attention turned to the Materia Medica of India at the request of the
Medical Board of Ben@, I procured some senna from the Saharunpore Bazar, there
called suna rnukkee, which I found consisted entirely of lance-shaped leaves. The
seeds picked out of this senna were sown in the garden, and a very exact representation
of one of the plants procured, is given in plate 37. This agrees, as might be expected,
with Forskal's description of his Cassia lanceolata; as it is probable that the suna
naukkee originally found its way into Northern India by means of the extensive commerce
which takes place between Surat and Delhi. But from its cheapness I was led to
believe that it must be cultivated in the country, and on inquiry was informed that it
was so, somewhere in the Agra and Muttra district; but I was never able to prove the
fact. This senna corresponds in every essential particular with that cultivated'at Tinnevelly, but the leaves, as might be expected from the more northern latitude of Saharunpore, are smaller; in this respect they agree with some plants procured from seed sent
to the Saharunpore Garden by the Hon. Sir Charles Metcalfe ; but with the place of
growth of which I am unacquainted, though probably Arabia or the Indian Peninsula.
The ripened seeds of the first crop were sown in the following year, and a large
quantity of leaves being obtained, were dried and prescribed in the Sahan~nporeHospital with very satisfactory results. A sample having been sent to the Medical Board,
were submitted to experiment by Mr. Twining in the General Hospital at Calcutta.
After prescribing it in forty-five cases, both in powder and infusion, Mr. T. says, " From
these trials, I am disposed to consider the senna now under trial, equal to the best I
have ever seen," (v. Trans. Med. and Physic. Soc. v. p. 433) ; and the Medical Board,
in communicating the result, desired to assure me that it was as gratifying to them as
it must be to me.
These facts are adduced to show that the northern, as the southern, and therefore all
the vast intermediate space of India, is equally fitted for the growth of the best senna.
2
~
2
That

That it repays the cost is evident from Mr. Hughes continuing to grow it ; that it would
do so in every part of India, I feel confident from its success at Saharunpore. I t ww
sown there in March; again at the commencement, and also at the conclusion of the
rain8 ; those first sown were cut down two and three times, and always threw out a
profusion of new brawhes, so that eeveral crops were obtained fiom the same plant
. during one season. In a more southern climate this might also have been done with
those last'sown, as the vegetation seemed stopped only by the accession of the cold
weather. A recent author says, " Celui de 1'Inde n'est qu'un dnC en quelque &con
de passage, dont ou n ' m pent-@tmplus dans quelques annhs." But it is to be hoped
that many intelligent cultivators will rival Mr. Hughes, and setting the natives an
example, enable India to contribute a larger proportion than she at present does, of the
four millions of pounds which are imported into Europe.
The PA PI LION ACE^, named fmui the peculiar irregularity of the corolla, are distinguished, as well as the small tribe of AbartxeQ, by the radicle being bent back upon
the cotyledons. They have a calyx with distinct lobes, and stamens with perigynous
insertion.
The plants of the tribe 5bphomz are few in number in India, and scattered over a
wide extent of territory. Virgilia, a genus of which one species is found in N. America,
three at the Cape of Good Hope, and one in Abyssinia, has one, V. aarea, in the
Peninsula of India, found near Courtallum: Messrs.Wight and Arnott mention that
they do not perceive any difference between the Indian plant and that from Europan
gardens, which was introduced from Abyssinia.
Sophora tmentosa is common to the Caribbee Islands and to the Peninsula of India,
the islands of Ceylon, Penang, and Mauritius ; S. glnuca is found on the Neelgherrie
Mountains. O m i a , a genus found in South America and the Caribbee Islands, has
also two species in the forests of Silhet ; and another, S. glauca, in Nepal, figured by
Dr.Wallich at t. 125 of his splendid work. In Silbet, also, is found Dr. Roxburgh's
Podalyria bracteata, which, a~ suggested by Mr. Brown, does not belong to this genus
LCongo, p. 430)' and has by Dr. Graham been formed into a new one called Dalhauaiea, in
honour of the Countess of Dalhousie, who, in addition to extensive collections of plants
from different parts of the world, has brought home one of the most beautifully dried collections that I have seen from the H i d a y a s , made during a residence of many months
at Simla. But none of the above genera extend to the northern parts of India, though
these are not without some of the Sop?iorw. In the Deyra Doon and the aeighbourhood of Suhllnsudhara is found a epecies of Edwardsia, of which the only other
species inhabit the islands of New Zealand, Sandwich, and Bourbon. The Indian
species Edwardsia (Sophora, Wall. 6336) mollir,is figured at tab. 33. fig. 2. from drawings
made from flourishing plants introduced into the Saharunpore Botanic Garden. To this
species must also be referred the specimens marked B of S. Houghiana, Wall. 6336,
sent by Dr.&from sirmore, which is no doubt the same plant in a more advanced
state, as the leaves vary much at different ages. At elevations of 8,000 and 10,000
feet,
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feet, another of this tribe is found, which is well known from having become perCBctly
naturalized in English gardens. This is Anagyrk nepabis, which has a h been
r e f d to Baptiria and Zbmpir, as well as to Virgili. and PudaZyria; so that it
would not appear very cloeely allied to any, and render eligible the adoption of the
genus Piptanthus, made for it by Mr. Salisbury. The succeas attending the introduction
of this into English gardens, would seem to ineure that of many dhm from the same
altitude, and especially of the still more ornamental plant of the same tribe TAa(A+?
Wall. 5341) barbata, " superb sort of lupine" of Mr. Raser, (Elimal., Mount.
p. 159), figuredat t. 33. fig. 1, where may be seen only one of the numerous annual flowerstalks which arise from one mot. This being sunk in the ground, is protected from the .
great vicissitudes of temperature, and would therefore be independent of the numerous
changes of an English spring. I met with it on Urrukta and Kedarkanta, and have
received it from Doda on the road to Cashmere, as well from Shalkur in Hungarung.
It was gathered by Mr. Inglis on the Broang P w .
The plants of this tribe, though in general highly ornamental, are not remarkable for
any useful properties, with the exception of Myrospenmcm pru$erum, pubercenr, and
Tohjiera, the balsams of Peru and Tolu trees, which, however, are anomalous in their
characters as in their properties, and therefore Dr. Lindley proposes to remove them
from this order, and place them in or near Amyr&a, to which they are allied. For
the cultivation of these, ~uitzible localities might probably be found in Tramcore ;
perhaps also in Silhet.
The remainder of the family of Papilioffacere are very generally diffused over every
part of India, both in the mountains and the plains, though the same tribes do not
affect these two very different localities. For in the latter, with the genera Hymuiia,
Crotalaria, and h t h i a , of the tribe Genistea, we have of Clitoriea?, Pwaleo, brdtgofkra,
Clirmia, P w a r i a , and Ghcine; of Ga&gea, Tqhnxia, Agati, and &bank; of H e same, Zimria, Achynomopoe, Snu'thia, Uraria, Desmoditim, Dicerma, M n g i a , AIRagi,
, b w , Rhynchasia, Phastwlus, DolicRw, hbkab, Paspkoand AIJ,skapu; of ~ h a s m k A
carpus, Canavaba, Mucuw, C a n t h a r o ~ u m Ca>nus,
,
E q t b i n a , and Btrtea; and of
DaCbergkd, Pongamb, DalQergia, and Ptmarpua. Same genera are entirely confined
to the Peninsula, as Pyem-poru, S t y h a ~ ~ t h uLourea,
,
EleiotM, Nm'smia, %a, and
CyliJta, with some new genera, which have been formed by Messrs.Wight and Amott.
Of some of the above genera, a few species extend into the mountains high as 6,000
or 7,000 k t of elevation, as we have seen to be the case with specieo of other tropical
genera ; the annuals, or those with annual sterns, are, however, found chiefly in the
rainy season. Of these may be enumerated species of Iiigofera, W h i a , Uraria, Dud
medium, FlermngM,Pyrrhdrichia, Cyrtotropis, PRosedus, Parochetw, and Cajanus.
In the mountains, including tbis general term, both the northern and southern face
of the Himalayas, we have of Geniatcd, species of the genera C y t k , and Ononb;-of
firoliect: Mediago, fi~ook'urn,TrigoneUa, Melilohrs, Lotus, and Podolotus;--of Gakgea :
Caragam, and Coluteu ; - o f Astragak : Astrcrgakrs, Oxytropb, and Guklenstadtia ;-of
Hedysarece :
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Hedysarece : Oxyramphis, and Lepdeza ;-and of Kciece : Cicer, %a, Emum, Pisum,
Lathyrus, and Orobus.
As we have seen species of the genera which are most prevalent in the plains of
India, extending into the Himalayas, so do some of those which find a congenial climate in the latter, spread into the former, and flourish at a season when the obliquity of
the sun's rays allows the plains to be cooled down to a temperature, which approximates
to that of the summer of the mountains, and of European latitudes. Most of these are
found only in a cultivated state, forming a portion of the cold-weather crops, mentioned
at p. 10 : others exist in fields, and in the neighbourhood of cultivation. The Trgoliea
belong to the genera Medicago, Trigonella, and Metilotus, and the Viciece to Cicer, Puba,
'Vicia, Ervum, Pistcm, and Lathyrus. Of some of these, the species Medicago lupulina,
Jfelilotw parviji'ora, Vicia cracca, the variety anguatifolia, of V. sativa, Ervum hirmtum
and Lthyrus aphaca have been so perfectly naturalized, aa to be as common as any
other plants during the cold weather for three or four hundred miles of Northern India.
But as these, if introduced, must have been so with the Cerealia, and cultivated Leguminosa, and as the native country of the former is still undetermined, they have an
equal right to be included with then1 in the Flora of any country where they mutually
occur.
The occurrence of such plants, however, indicates the nature of the climate, as well
as the possibility of cultivating their valuable congeners ; and, in fact, the cold-weather
cultivation of Northern India, consists, in addition to the Cerealia, of Legurninma
belonging to the tribes Trfoliea and Viciece. Of the former, Medicago sativa, lucern,
T r i p e l l a fcenum gracum, methee, are cultivated as fodder, and the latter for its use as
a vegetable ; while Trigonella incisa, nob. cheenee, JIek'lotus leucantha, and Ervum Airsutum, gegla, growing spontaneously, are given as fodder to cattle ; as pulse, both the
red and white varieties of Cicer arietinum, chum and kuboolee chuna, the gram of Europeans, are cultivated ; also Faba vulgaris, baklo, Ervum km, mussooree; VicM sativa,
kharrdee, Lathyrw sativus and Pisum alvelue, both called muttur; and a variety of the
latter, with serrate leaves, named urra-mdtur.
To complete a view of the Leguminous cultivation of the plains, it is necessary to
notice the plants cultivated during the rainy season. These belong almost entirely to
the tribe Phaseolm, of which we have in the fields Phaseolua radiatus, Roxb., called
mash and oorud; P. mungo, Roxb., huree moong ;P. aureus, Hb. Ham., moong ; P. aconitifolius, mofh ;P. cuneatua, nob., batzgur ke moth ; with varieties of Dolichas ca$ung,
two called lobia and one sontha ;also Cajanus,jlavw, called urh ur ;and of the Trifoliea,
Cyamopsis psoraloides. P. J f u , kake moong, is also mentioned by L)r. Tloxburgh, and
P. calcaratus is cultivated in the Peninsula. In the gardens are cultivated in the same
season, Dolichos sinensis, Lablab vulgaris and cultratw, Camvalia gladiata, Mucuna capitata, with other species, and many varieties of all. Phaseolus lunatw is commonly called
country French beans. P. vulgaris is said also to be common, but the only plants I ever
found which corresponded with the Eympean plauts were from Cashmere, and these
differed
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differed so much in their nature fiom the Indian Phaseofece, as to be cultivable only in
the cold weather; and were the only ones of the tribe which succeeded well in the
Mussooree Experimental Garden. That many of the same species and varieties of the
Phaseoka?, are cultivated in the southern as in the northern parts of India, and tbat
there is considerable uniformity in their characters, is evident from my specimens of
cultivated Phmoke, named from Dr. Roxburgh's MS. descriptions, corresponding in
every respect with those contained in his Herbarium, as I ascertained in company with
Dr. Graham. Arachis hypogcea, from China or Africa, is also cultivated in India.
Hence we may also expect, as in other families, to find many of the plants of Bengal,
and Southern India, extending to Northern India : accordingly in the Deyra Doon and
Kheree jungle we have such plants as Crotalaria tetragona, retusa and sericea, Psoraka
coylifofia, Pucraria tuberosa, Dumasia villosa, Smithia sensitiva, Mucuna pruriens and
m v ,Desmodium gyrans, Dicerma pulchella, and Uraria lagopus; with shrubs
and trees like Tephrosia candiiia, Butea superba, Eythrina .pthacea I , Pongarnia gfubra,
Dalbergia ougeiwis and Sissoo. Pterocavus, a genus which occurs chiefly in the
southern parts of India, is mentioned by Dr. Govan as occurring about Nahn, but I was
never fortunate enough to meet with it. At Saharunpore and in the open plains there
and
are such plants as Heylandia latebrosa, Indigofera enneaphylla, Sesbania -tiaca
acukata, Agafi grandiJora, Butea f d o s a , &chynomene aspera and acukata, Uraria
pictn, with several species of Alysicarpur.
The neighbourhood of Delhi, and the arid banks of the Jumna, as we have frequently
seen, enjoy a peculiarity of vegetation, which approximates .their flora to that of the
drier parts of the peninsula, as among the plants found may be enumerated Indigofera
cordifolia and trita, Rhynchosia medicaginea and nticrophylla, Tqhrosia di$wa and purpurea. The existence also of Aihagi maurorum, with Indigofera pauc~olia,and a species
of Crotalaria, C. Burhia, Hb. Ham., (C. arida, nob.) nearly allied to C.Thebaicu, shews
the relation which has frequently been pointed out in the flora of this part of India to
that of Egypt.
The greater proportion, however, of the species of the genera which have been enumerated, as well as those of Galactia, Ormocarpum, Stylosanthes, Lourea, and Ekiotis,
are found, as might be expected, in the southern parts of India ; for the great majority,
as Crotalaria, Psoraka, Indigflera, Clitoria, Galactia, Glycine, Tephrmia, Sesbania,
Z m i a , Stylosanthes, A-chynornone, Uraria? Desmodium, Rhynchosia, Phaseolua, Dolichos,
Eythrina, and Pterocarpus, are common to India, with the equinoctial parts, both of
Africa and America ; in each a few species of some of the genera extend northwards,
as we have seen them do in India, whenever local circumstances produce a climate
ivourable for the growth of tropical plants. A progress which may be restdned either
by the intervention of an ocean or a mountain mnge, and in both cases by reducing the
temperature, or in the latter by preventing the progress of the tropical rains ; so that
tropical vegetation may be indicated on the map by a series of undulating or zig-zag
lines, in the same way as has been done by the illustrious Humboldt for the lines of
equal
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equal temperature. Though the genera are numerous, which are common to the equinoctial parts of Asia, Africa, and America, yet a few have only been found in the two
first, as Cyanupsis, Ormocarpum, Alhagi, Alysicarpus, Cylista, and Dalbergia, while
others exist only in Asia and America, as Mwum, Colka, and Canavalia.
The genera which have been enumerated as occurring in the Himalayas, are, on the
contrary, in general common to these mountains, as well as to Siberia and Europe, the
Oriental and Mediterranean regions. Caragana, Oxytropis, and Guldmtadtia, exist in
Siberia and the Himalayas, Colutea in the latter and Etirope ; while Cicer, found in the
Oriental region, Arabia, and Egypt, occurs also on the northern face of the Himalayas ; but Trijoolium, Pkaca, Lqxdeza, Vicia, Lathyrw, and Orobus, occur in most of
the above regions, as well as in the Himalayas, and the cool ports of America.
Some of the species, moreover, are not to be distinguished from those occurring in
Europe and the Oriental region, which has been elsewhere shown to send many of its
planta thus far southwards. Thus we have Ononis procurrw, Trifolium prateme and
repens, Medcago saliva, and Lathyrus pratensis, in Cashmere ; the two last are also
found in Kunawur, with Medicago lupulina and falcatu, VicM sylvatica, and Cicer soongoricum, and a nearly allied species, C. microphyllum, nob. In the Himalayas we have
Efvum tetrasperrprum, 0robu.s luteu, and Cytisusflaccidus, closely allied to C. argmteus.
The numerous epecies of Astragalw and Oqtropis approximate the flora of the Himalayas and of Kunawur, to that of Siberia and of the Altai Mountains ; and though few
of the species can be identified with those of Pallas or Ledebour, which I have examined
in the collections of Mr. Lambert and Professor Lindley, yet there is a great resemblance
between many of them. A representative even of the North American flora is not
wanting, for specimens of Desmodium nudiJorum, collected by myself in the Himalayas,
are pronounced by Dr. Boott not to differ from those collected by himself in the United
States of America, while several species of Lespedeaa bear a close resemblance to those
from the same country. L.jumea, or, at least a species referred to and scarcely to be
distinguished from it, is found in these mountains, as well as in China and Japan.
The existence of a few genera of a tropical nature has been already indicated at
moderate elevations, and in the rainy season. Thus, Crotalaria anthylloidcr is found
at Mussooree and Nepal, in the Peninsula and Ceylon, Java, and Canton; also
C. alata, of the section Alata; to which also belongs a species found on the Andes.
Smithia ciliata, Parochetus oxalifolia, Cantharoopermum pauc~olium, and Rhynchosia
suaveoleno, may be enumerated as occurring in these mountains in the rainy season,
together with Phaseolus angustifoiizls and scaber, belonging to a genus, of which some
species travel further north than any other of the tribe Phaseok. It is probable
that both'the red and white varieties of P. vulgaris were introduced into Europe from
Caubul, Casbmere, or the neighbouring countries, as the seeds of both were brought
me from the latter, and they can only be successfully cultivated in a lower temperature
than other species of the genus. In addition to these, there are a few shrubby species
of Indigofera and Desmodium, which extend as high as 6,000 feet. Among these,
D. tila'czJolium,
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-D. tilict.folium, nutans, and multijbwrn, with I.ketermttha and violacccl, may be mentiooed as the most ornamental. At lower elevations, a species, which I have called
I.Arghwan, from its native name, is highly ornamental, from the luxuriance with
which it flowers before the leaves make their appearance. I know not whether it is to
this plant, that the same name is applied by Mr. Elphinstone, and described as being
highly ornamental in the lleighbourhood of Caubul.
In the hills, as in the plains, the cultivated Legumirwstz belong to different tribea in
the different seasons of the year; thus the field-pea, called kullae in Sirmore, is cultivated in the summer months, and Dolichos unipom, kook& and kookhee, horse gram
of Europeans in the Peninsula, in the rainy season ; Phmeolw toroaua, seeta mas, in
Nepal; and in the Deyra Doon and lower hills, Cajanus hicolor, whether a variety
or distinct species, is called tor by the natives, and distinguished from the urhur. In
Cashmere, besides the French bean, other PRaueolece are cultivated, as well as Fenugrec;
cattle are fed on lucern and clover, which are, however, only found, as far as I have
been able to learn, in a wild state. Lie*. Burnes mentions clover at Peshawur and
Gundamuk ; also that artificial grasses are cultivated at Caubul, and trefoil at Bokhara.
Among the Mimosece and Cmalpine~we have seen that, with some anomalies, there
is considerable uniformity in the properties .of the plants of these tribes or orders ; but
in the Papilionace&,which form so considerable a proportion of the Leguminos~,indeed
of the vegetable kingdom, we find that with some striking conformities to the law of
uniformity of properties with structure, there are yet considerable exceptions ; but those
which agree in habit, as the herbaceous species of a tribe, generally also correspond
in properties, even when discrepancies present themselves among the arborescent or
shrubby species.
Thus, if we examine the European Papilionace&, to which the Himalayan, as well as
those which flourish in the cold weather in the plains of India, correspond in form ; we
shall find that the Viciee are cultivated in many countries; their seeds being useful as
pulse, their stalks as fodder. The TrifoZiece afford bland and nourishing food, much relished
by cattle, and are therefore much cultivated in different countries. The true Hedysarece and Astragale~,though not cultivated,' are greedily cropped by cattle in Europe;
and as has been mentioned at p. 41, Astragalus Webbianw, with other species, forms
the principal nourishment of the numerous herds of cattle which are driven in the
summer months by the Tartar shepherds to the bleak, elevated, and apparently barren
districts of Kunawur and Hungarung. As much the same climate, as well as similar
species of Astragnli, extend to the Altais and Siberia, we Inay conclude, that there also
they afford food to numerous cattle. The shrubby species, as A. verw, p m m i f e r ,
creticus, and aristatw, and perhaps others of the section Tragacantha, yield the peculiar
gum of that name, which may perhaps also be secreted by some, though it has not yet
been traced to any, of the Himalayan species; but with these, the officinal species would
no doubt thrive, if it was expedient to introduce them. I t would appear, however, a more
important matter to teach the nativea of the mountains to grow the easier cultivated
2 c
TMofk,

194

ILLUSTRATION8 OP T H E B O T A N Y OF

[Leguminw.

Trifolke, which would be useful for their cattle as winter fodder, now supplied by the
leaves of trees stacked for that purpose.
But as these are not indigenous in the plains, and only suited for the cold weather
cultivation of Northern India, it is desirable to ascertain whether there may not be
other plants suited as fodder for cattle, and profitable for cultivation. For though it is
not the custom of the natives of India, with the exception of barley, to cultivate any
green food for cattle, which, in addition to the precarious pasturage of Indian plains,
generally get only b h a or chopped straw, and the cut stems, called kurbee, of the
Jooar, or Sorghum vulgare; yet in an extended and improved system of farming,
it would no doubt be desirable to have crops yielding green food suited to the climate.
For this purpose the Grmrzinea and Legutnbma appear the most likely to be useful :of the
latter, some of the Gmistee, Hedysarec, and Phareobce, being best suited to the climate,
are m a t eligible for experiments. Of the first, I was informed that cattle were occasionally fed on the green parts of Crotalariajuncea; but as this plant, extensively cultivated, is valuable on account of its fibrous bark, some other species might, perhaps,
equally well answer the purpose. Of the Hedysarece, AUrag Mawwum afirds, in the
most desert places, food grateful to the camel. Dr. Roxburgh states, that hihis Hidysartcm
quinquea#gulatum and auriculatum, both included in D d i m dtJiwt.m by Mes3~3.
Wight and Arnott, are greedily eaten by cattle, and might be advantageously cultivated. I tried the Cidurium Intybw, which is much liked, both by horses and cows ;
it succeeded well in the Sahampore Garden. Indigofera enneupkylla is also eaten by
cattle, and might be useful in a sandy country, with Desmodiw tr$bmm, in binding
the soil.
The Phmeolee, extensively cultivated both in gardens and fields, are frequently
objectionable as fodder, in consequence of the numerous hairs with which they are
covered ; but on this account, the pods of Mucuna pruriens are useful in medicine :
Phaseolus radiatus is, however, eaten by cattle, and other useful exceptions might be
found by attention being turned to the subject. Of this tribe it may be mentioned that
lupins (L. albus), much cultivated in Arabia and Egypt, are not so in Northern India,
though corresponding in general in the nature of its cultivation, but they may be procured
in the bazars under the name t o o m , corrupted from 14qPs. A variety of Dolichoa
catjang, called bbia, is referred to as the
of the Greeks.
Edible matter is furnished by the roots of some of this family, as Dolichus buZbo~us,
and the tuberose species of that genua, as well as of Apios, Lathynu, and Pueraria.
Saccharine matter is secreted by the roots of the liquorice, alpine trehil, apd A h
precato~.ius; and a kind of manna by Alhagi maurmm. This is the toomnjbeen of
Arabian authors (quite a distinct substance from shirkhisht); the plant is by them c d e d
haj, to which the article being p~efixed,has made the Alhagi of botanists. I t is one of
the plants, called ooshturkhur, or camel's thorn, but is in India known by the name of
juwunua, and is so common every where as to be frequently employed in making tattees.
I have met with it from Delhi all along the banks of the Jumna, as well as of the Ganges,
in
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in Upper India. I t was found by Dr. Hamilton at the Seetakoond, or hot spring near
Monghir, probably in his progrem to Nepal ; and is therefore called Manna nepulensiurn
by Mr. Don. I am unable to d i v e r any difference bet wee^ the Indian arid Egyptian
plants, of the latter I possess specimens collected by M. Bod, and am dispoeed to think
that both these, with A. camelorum, may be only varieties of one species. No manna is
collecbd in India, Arabia, or Egypt, and the climate of Persia and Bokhara seem
alone suited for its due secretion. In the latter it is much used as a substitute for sugar.
I t is imported iuto India from Caubul and Khorasan.
The preceding are pretty uniform in their nature, as they c k f l y secrete mucilage,
fecula, and saccharine matter; but some of the Sarcolok, as well as several Phyllolobee, have more pernicious properties, as some are said to be poisonous ; and a few
to have a narcotic principle, as Phaseolus rndiatus in its rods. The leaves of several
shrubby species are purgative, as those of Colutea arborebm and orientah, used for
adulterating senna, especially that procured from Cassia obouata; so also are those of
species of Genista, Cytisus, Robinia, CoroniUa, and Clitoris.
In a commercial point of view, Indigo is probably the moet important product of this
family, and a striking instance of the important results attendant on the proper application of science and skill ; for Bengal indigo, a few years ago nearly unknown, and
little valued, now brings the highest prices, and almost to the exclusion of every other
kind in the English market. As the manufacture is so well understood, it need only
be mentioned that as the lower provinces are favourable to the growth of the plant, and
the manufacture of indigo, so the upper provinces, not so well adapted for the latter,
are particularly so for the ripening of the seed, which is yearly sent down to the lower
provinces ; and this probably prevents the deterioration of the plant so frequently found
to ensue on the continued cultivation of the same seed in the same place. Though
Indigofera tinctoria is the most commonly cultivated species, indigo may also be obtained
from other species, as I.caruka in India, I.anil and caroliniana, in America, and
I.a r g d e a in Egypt.
Dr. Roxburgh informs us, that from wounds and natural fissures in Butea frondosa and
also in B. superba, a red juice issues, which hardens into a brittle ruby-coloured gumresin, not used by the natives, though strongly and simply astringent; but in the
northern provinces, it is employed by them for this property, and called kumurkw and
dhak hx gond, also kuni; an kino? The flowers called #eesm and keesoo yield a beautiful
dye, and the roots form strong rope.
Of the DaZbergie~,Pterocavus erinaceus yields African kino, so, in India, P. Marsupium, a native of the Circar mountains, exudes a red juice, which hardens into a
strong, simply astringent, brittle gum-resin of a dark red colour, very like that of Butea
frondosa, according to Dr. Roxburgh. P. Draco is said to yield dragon's blood, duniool-ukhtvain; P. santalimrs affords one kind of Saunders-wood, and P. dalbergioides,
excellent timber, like the generality of this tribe, as Dalbergia Ougknen8iu, latifolia, and
Sissoo. The last, indeed, is one of the most valuable of the Indian timber-trees, and, in
2c2
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conjunction with the saul (Shorea robwta) more extensively used than any other in
Northern India ; but, like every other, subject to be speedily destroyed by the unceasing
ravages of the white ant. . It would be important to ascertain whether timber and vegetable matter might not be defended from these destroying hordes by the same process
as employed by Mr. Kyan in so effectually preserving from the dry rot, and of which
so luminous an account was given by Dr. Faraday in his lecture, and subsequently
in the Quarterly Review. When in India, it was my intention to have prosecuted a series
of experiments on the subject. 1 commenced by dissolving corrosive sublimate and
assafetida in strong spirits (articles, all of which are procurable in every bazar), and
poured the solution illto any place where the white ants were beginning to make their
appearance. The process was so effectual, that they were always driven away from the
point attacked, and my servants were afterwards in the habit of resorting to the same
measure whenever occasion required. I regret that my avocations did not allow me leisure
to pursue the subject; but I commend it to my ingenious friend, Mr. James Prinsep..
In conclusion, I have to express my obligations in examining this extensive family to
Dr.Wight, who compared and named many of those of Indian forms ; some of which,
especially those from near Delhi, he found to be identical with his own from the Peninsula of India ; to Dr. Graham, Professor of Botany in the University of Edinburgh, for
the kindness with which he went through the whole of Dr.Wallich's and my collection
of Leguminos~. Finally, to Mr. Bentham for the following valuable account with which
he has favoured me of the new species of the tribes Lotm and Viciece.
Edwanhiu moUb ;foliolis %n9 suboppositis subooriaceis ellipticis emarginatis subglabria, junioribus
oblongis obovatisve adpresse aericeis, carina alis vexilloque subaequali.-Sophora mdCie. Wall. Cat. Herb.
Ind. n. 6835.-S. Houghiana. Wall. 1.c. n. 6836, B. v. Tab. 84. f. 2.-(b. c. d.) standard, alee, and
petals of carina ;-(e.)
stamens and pistil, with the oblique calyx ;-+.)
moniliform legume, with the
persistent stamens;-@.) the same cut transversely, to show the four wings;--(h. i.) the seed.
This shrub, found about the hills in the Deyra Doon, and about Sahunsadhara, is remarkable for the
showiness of its inflorescence, as this makes its appearance before the leaves are fully expanded.
Themup& barbrzta ;seri-tomentosa
;foliis sessilibus inferionbus simplicibus 8 4 verticillatis, superioribLs trifoliolatis, stipulis foliolie eequalibus, omnibus oblongo-lanceolatis verticillatim clispositis, racemi
floribus geminis temisve, pedicellis calyce 1 o n g i o r i b u s . - A n a P barbata. Grah. Wall. Cat. n. 6841.
Tab. 34. f. 1.-(c. d. e.) petals ;-Cf.) calyx cut open, with stamens and pistil ;--(g.) a legume of unusual
(h.) of the ordinary form ;--(i.) the seed ;--(k. Z.) the same, with the testa removed ;+m.) the embryo.
This plant, remarkable for its showy nature, is also so for the variableneea of its leaves ; thew being
frequently, as represented in the plate, but sometimes the whorl is composed of six leaflets, which might
be formed either by two seaaile and opposite leaves, or by the addition of a leaflet between the pair of
leaf-like stipules : sometimes the whorl is composed of four leaflets, which must in this case be considered
simple leaves. The bract- also are remarkable, as forming by their union a calyx-like involucre.
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While this ie passing through the press, I have seen (14th March 1855) specimens at the Royal Institution
of Oak and Deal,which had been sent to and have returned from India, with a certificate fkom Mr. Kyd, stating
that both had been freely exposed in such situatione, as where timber is never known to escape the depredations of white ante ; but neither piece had been touched, and both were returned aound and uninjurd. It
is hardly possible to calculate the benefit of which thin may be productive. It remains to be aecertained whether
the preparation (flnrskupoor")procurable in India, is equally efficacious; aswell as to asertab the Indian woods,
in which the chemical combination is most complete and effectual in resisting the destructive powers of the
white ant; powers, second only, if second indeed they be, to the dry rot.
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TILIBUS
1. LOTSS. DC. Prod. 2.116.
S u s ~ n l e u e1. G P R I ~ T EDC.
~ ~ .1.c. 163.
I. CYTI~US.
DC. Prod. 2. 163.
Sect. Lotoides. DC. Prod. 2. 166.
I. C. @xidw (Rogls), caulibur decumbentibw, foliir
calycibus legurninibuaque adpresse wricel, folib bmdter
petiollrtis trifoliolatis, foliolis oblongo-ellipticis m u m
nulatb, floribus 3-4 terminalibus, corollin gl.brir c a l y c ~
vix excedentibus.-Olycine P flaccidaWall. Cat. Herb. Ind.
n. S17.-Vix a C. orgentso differt petiolis vix stipulo longioribus, folidie majoribus, corollin minoribus glrbris. Folia
caulen et legurnins interdum denre rericeo-dlou (C. bnuginoars, Royle, MSS.)
Hab. Mumooree and Buen Range.
11. O N O N ILinn.-DC.
~.
Prod. 168.
1. O - p r m , Wallr.-DC. Prod. 2.162.
Hab. Caahmere.
B U B T R I ~11.-TBIPOLILR.
U~
DC. Prod. 2. 171.
111. M r n l o ~ o o .Linn.-DC. I.c.
1. M. l u p c l i ~ ,Linn.--8er. in DC. Prod. 2. 172.-Wall.
1.c. a 6944.
I{&. Oudemd Nepal. iPdl.-Plaim of Northern Indim.
Ruyk.--Chiam? in Kunawar. R Z&lis, Esq.
2. M. fdeakr, Linn.-4er. in DC.Prod 2.172. w.floribus cserulei.- Legumina falcata minime cochleata,
caules prostrati.-Wall. 1.c. a. 59445. C.D.
Hab. Ludrk. Wdl--Lippa in Kunawur. Roy&.
3. M.d i m , Linn. 8er. in DC.Prod. 2. 173. W".
I. c. n.
5945. A.B.
Hab. Herb. M h . Hb. Ham. a Patna. IPd.-Cultivated in N. India. Wild on Peer Punjal and in Caahmere.
Roy&.-Tnzeegong in Kunawur. R. Znglw, E q .
4. M. t
h
t
i
w
Willd-mr.
,
6. vulgarin Benth. Cat.
Pyr. 103.-Wall. 1.c. n. 5946.
Hab. Oude. WdlicL.
IV. TBIQORELLA.
Linn.-Ser. in DC. Prod. 2. 181.
Sect. Foenum Orseeurn. 8er. in DC. Prod. 2. 182.
1. T. F m u m Gratcum, Linn.-Ser. in 1.c.-Wall. 1.c. n.
59M.
Hab. Hb. Madras. Hb. Ham. Puranipand Rampore,Wall.
Mefheeof thenati~es~cultivated
in IndiaandCashmere,rZoyk.
Bect. Bllceras 8er. in 1.c.
2. T. incisa (Royle) d i h a ; foliolir obovato-vel truncatecuneatis inciso-dentatis, stipulis semisagittatin b ~ suhi
dentatis, urnbellin pedunculatis I-4-floris, floribus erectis
subsewilibus, leguminibus arenab longin linearibur reticulato-venoais.-Valde allinis T.potycemta~et ?'.pianat+,
differt umbellis pedunculatia.
Hab. &mi of the natives, indigenous in the cultivated
fields of Northern I n d i i med M fodder for cattle.
Sect. Falcatula, Ser. in DC. Prod. 2. 184.
3. T. prucilw (Benth.) glabra; cmlihus prostreti., ramir
Niformibus, foliolie ovlrto-subrotundisparvb, atipuh latoJanceolatir subdentatb, pedundir folio longioribus

mucmnstir mbumbellatim 2-4-florir, b r i b w pedicellh
nutantibw, lagaminibus 1 s t .ubfalcatia c o m p d m venais.
-A T.llybrida d s r t foliir parvie, p e d d b eloqptir,
tlorib~lrmulto minoribw mppmximstis et habitu.
Hab. M u m m e snd Cehmere.
4. T.Ewwdi (Benth.) .drcendenr, g l h *el .pice
pubemcena ; foliolis & o b o d v e basi s n g u d , stipulw
mmmagittatis liieari-lanceolatis vix dentatis, pedwulis
folio. ~lblongioriburmuticis rscemoc~o-pluriflonr,hribus
pedicellstir nutantibus, leguminibur latir ~lbfalcstircomp-is
venosl.-MdW
Emodi. WJI. CLHerb. Ind.
,
0orea p.ociow
n. 6941. Stahvp fern T.c o n a h h k ~ red
l u i o w multo minorw. Legtunins T.gtacilir? sed in
exempluibw suppetentibus immstura
Hsb. Gossainthsn snd Kemson. W i - M &
of the
inhabitanb of che hilla. Bmkr of Jumns md n e u B l d m r
Royle.
6. T. dcmd.ata (Wall. Cat. Herb. Ind. a 5986) d i h a
semiglabrn; foliolis cunesto-obcordatis, rtipulis 1sagittatis inciaia, pedundis folio b-vioribw mucronatis
umbellatirn pluritloris, tloribus m i w t pedicellhs nutantibus, leguminibus lineuibus compreenb mbfa1catis.F l o w in sectione minimi, legurnins fern T. amnicukrta
eed multo minora Cum hu: commixturn ert in herbario
Indico exemplar ad T.&Del. forte referendum, vel
T.o b d a t m exemplar monstruosum P
Hsb. Hb. Hmm. a Tikari. iYdl.
6. T.$n&-iatu (Royle) d i m ; r u n l apice pubescentibus, folioll obovatis fimbrido-dentatis, stipulb lanceolotoseminagittatis subdentatis, pedunculir folio vix longioribar
rscemoso-multitloris muticis, floribnr denob pedicelktis
nutantibas elongatin.-A5nb T. mcdeak~;divema hsbitu,
foliie Brnbriatis, racemis brevibus densir et Boribus majoribw angurtioribus. Legumina non vidi.
Hab. Rogee in Kunaww, Buuoulee on the road to, and
Kioonthul in Cashmere.
7. T.amnht4 Wil1d.-4er. inDC. Prod. 2. 186.-Wull.
1.c. n. 5985.
Hab. Hb. Roxb. Hb. H u a ex Olipur. LudPk, from
needs rent by Mr. MoorcmR
V. Mcx.~r.orua.Tourn.-Ser. in DC. Prod 2. 186.
1. I b u c a h Koch.-8u. in DC. Prod. 2.187.-Wd.
1.c. n. 6942.
Hab. Hb. Hm. fiom Purnniya snd B m b of the Rapt)-.
8ilhet and Rampom. Wi.--Pababarpore, Rogle.
2. M.pa7u1~,Desf.-!3er,inI.c.-Wall.l.c,n6943.A.B.
Hab. Hb. Hun. from Hilm Wid.-M&a
of the plainr
of Northern Indiq where it is extremely common in the cold
weather. M b .
3. M. Zlalicq Lam.--Ser. in DC. Prod.2. 188.-Wall.
1.c. n. 6943 D.
in the 8.barnnpore
Hab. Bb. Madras. Wall.-Orom
Botanic Garden from seed bought in the b w . rZoyb.
VI. TRIFOLIUY.
Linn.-Ser. in DC. Prod. 9. 189.
Sect. Eutriphyllum. Ser. in DC. Prod. 2. 192.
1
1. T.pr&rue,
- -

1
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1. T.-pratense, L ~ M . - 4 e r .in DC. Prod. 2. 195.
Hab. Cashmere.
Sect. Trifoliaetrum. Ber. in DC. Prod. 2. 198.
2. T.q m u , L i n n . S e r . in DC. Prod. 2 198.
Hab. Cashmere.
VII. Lorue, Linn.-4er. in DC. Prod. 2.209.
1. L.cwninrkrhcs, Linn.-4er. in DC. 2. 214.-L. bmcW w , Wall. Cat. Herb. Ind. 6939.
Hab. Nepd and Kemmn. Widl.-Himalap
psasim.
O ~ h m e r eand Kunawnr. Royb.
VIII. PODOLOTU~,
Rode.
Calyx ovato-tubulosue, obcure bilabiatus. Alee vexillum
subquaotes, carina mbrostrata Stamina diadelpha vel
decimo . h i cum ceteris oonnexo. Stigma capitatum,
obliquum. Legumen stipitatum, lincsre, rectum, subtern.
-H.bitur et folia Howckim, corolla Loti, ab utroque
genere legumine stipitato divemum.
1. P. has&&
(Royle)-Herba
procumbenq mdtiscuioeaa Foliola obovata vel oblonga,
Btipule pa-,
Pedunculi axillarw, folio mblosgiorw, ebracteati,
ambellatim 9-34014. Oalycer pedicelld, glabri, rub. .
mombranrcei. Florcu magnitudine Loti onguetrssmci.
Hab. Mnseooree, and common in the Himalayas.
S u s ~ e r s u sIII.-GALEOEE. DC.Prod. 2.243.
JX. CAEAQAXA,
Lam.-DC. Pmd. 2.268.
1. C. M D O M (Bentb.)
~
foliolis sub-5-jugis o d i oblongia villoais, petiolis foliolo terminatis, ramulis sterilibus stipnlisque rpinescentibue, calycibw villosis breviter
dentatis.-Flores 6-10 ad apices ramulorhm brevium foliatorum racemoai.-148trqqalw Moomroflianw, Wall. Cat.
Herb. Ind. n. 5933.
Hab. Luddak. Moorerofl.
2. C. bmv+ina (Royle) foliolis 4-5-jugis odi-oblongis
obovatieve subtua pubeseentibw, petiolis brevissime stipulique spinwcentibus, pedunculia folio brevioribw apice
subumbellatim 4-5-floris, calycibw pubescentibus, dentibw
tubo brevioribus.
Hab. Bumpta on the shoulders of Urrokt..
3. C. G e m d i a ~
(Royle) foliolie 4-5-jugia ovali-oblongis
villosis, petiolis pilosin apice spinementibus, stipulis scariosis,
calycibue villoeisairnis, dentibus tubo brevioribua.-Flores
ad axillas solitarii P Legumina intua extusque villosiseima.
Admgalw Gbwditwaw. Graham in Wall. 1.c. n. 5938.
Hab. Sirmore. Gerard. Furze from Neetee. Webb. v.
T.34.f. 1. a. calyx; b. one of the alee of corolla; c. Stamens, diadelphous, 9 and 1, and piatil; 8.f. transverseeectioas of legnme; g. a d .
4. C. p o l y a c d n (Royle) foliolis 5-6-jugis latmbovrtie
villosia, petiolis rufo-villosie stiplilisque epinescentibus,
pedunculis aolitariis? calycibue villosis dentibus tubum
subsequantibue.-A&agaluspolyocanthw. Wall. I.c. n. 5%.
Hab. Kemaon versus Emodum. Weilich.
5. C. spinosiaeimn (Benth.) foliolis 3-4jugis pslvis ovatis
villosissimis, petiolis epiuescentibue, stipslie ecarioeis, floribus sesailibus subfasciculatie, calycibua elongatia n i p
rillosis, dentibus brevisairnis.-Aah.agrdw spinosiasimrca.
Wall. 1.c. n. 5935.
Hab. Bhde. Wdich.
6. C. u m W w (Benth.) foliolie bijugm approximatis
cnneato-linearibua glsbris, petiolis foliola superantibus
stipuliaque rpinacentibua, pedicellie solitariie calyce parum
dtuaa
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longioribus, calycibus basi vir gibbia, legumine ,glabro.Geniata uersicolor. Wall. 1.c. n. 6922. v.Tab. 34. f. 2. a. Stamens. 9 and 1 ; the latter is distinct, and not united with
the former, IU in the figure ; b. calyx and pistil ; c. transveree section of legume. Dr.Wallicb's name has inadvertently been written under the figure, though the plant
belongs to this genus.
Hab. A. T a ~ ' Furze.
c
Tartaria Chinensis conhibus.
W'b.-B.
Tavtm'c Furze e Ludak b. Moorcroft.C. Tartmic Furze, Dama of the natiw, eaten by all animals ;the flower varies in colour. Gerard. Wall. 1. c. n. 5922.
-Tagla. R.IngIw,Eaq.-Chango in Hungsrung. RoyZe.
X. COLUTRA,
R Br. DC. Prod. 2.270.
1. C.NapalensM (Sims) foliis eubfascicolntis, foliolis
oborstis retusis glaucis, pedunculis folia aequantibus 3-5;
florin, vexilli gibbis minimis, carina apice obtusa appendiculata, leguminibus apice vix himtibus.-A C. cruenta differt
earina forma et Iloribus multo majoribus. Habitus C.Aleppica. Legominatere C. anham& nec coriacea-Zc. Bet.
Mag. t. 2622. Bd. Reg. t. 1727.
Hab. Lippa in Kunawur. RoyD. In Horto Societatis
Horticult. LondinensL colitur ex seminibua Nepalensibus.
S U B T R I B~UV~ . - A ~ T R A G A LDC
E ~ . Prod. 2.273.
XI. OXYTROPIB.
DC. Prod. 2.275.
1. O.$wibundo. Ledeb. FL Alt. 3. 283 P-vw. canlibus
brevibue, floribus p a w l .
Hab. Pungee and Cbmgo in Kunawur and Hnaguung.
2. 0. mollis (Royle) eubacaulia ; foliolie n u m m i s ovatis
sericeir, scapis folio longioribmr, floribue pucis laxe spicatis, bracteis calyce brevioribw, leguminibue suberectir
ovatie turgidis acuminatie juuioribua calycibusque nigrovilloais.-A5nis 0. longcongcmoirm
et 0. qlvatica.
Hab. Chaogaon in Kunawur.
3. 0.chiliapiylla (Royle) a u l i b u nespitoaia brevisaimis
deme lanatie, atipulie magnis imbricatis, foliolie tiquaternatim verticillatis lanato-sericeie, scapis folia aequantibue,
floribus capitatis, calycibua qlindraceb nigro-dlosie, dentibus 1anceolatis.-finis 0. &ma&.
Hah. Shalkur.
XII. A ~ T R A O A LLinn.-DC.
U~,
Prod. 2.281.
Sect. 1. Hypoglottidei. DC. 1.c.
1. A. strictus (Graham) cnule adecendente P subglabro,
stipulis basi concretis oppositifoliie, foliolie 6-10-jugis
oblongis cnnescentibus, pedunculis folio .sublongioribus,
bracteia minimis, calycibus campanulatis nigro-pubescentibus, corollis calyce duplo 1ongioribue.-A5nis A. hypoglottidei, differt prsecipue floribw laxioribw dimidio
minoribus.-Wall. Cat. Herb. Ind. n. 5924.
Hab. In montibus Sillet. FalIich.
2. A. leucocephlw (Graham) subscaulis vel diffusoprocumbens, serieeo-villosus; stipulis concretis o p p i t i foliia,
foliolis 15-20-jugis ovali-oblongis, pedunculis folio longioribus, spicis capitatis, bracteis tubum calpcis aequantibus
calycibusque sericeo-villosis, leguminibne villosis calyce inclueis-A5is praecedenti. Capitula densa cano-villosa fere
A. glauci. Flores albi. Variat foliia capitulisque plus
minusvevillosis. Wall. 1.c. n.5933. v. Tab.33. f.2.
Hab. In Deyra Doon et Rikeekes. WalIich. ' Mussooree
and passim in hills. Royle.
Sect. 2. Onobrychioidei. D.C. Prod. 2.286.
3. A. M i i i i i (Royle) ereetos P ; stipulis liberis membranaceie lineari-lanceolde, foliolis 10-12-jugis oblongis
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cmo-pnbaacentibw, pedqculh folio loagioriban, rrcemir
densis mulMorir, fbribps pendalir, calyeibus n i p
pubeseentibus, den*
bracteibque rubnlatin, lepminibos
oblongis acnminatir d e x b
pube~e6ntib.-Npurplllrseenten ridentur magnibdine A . f H .
Hab. Ch.ndcnvPlw; discovered by the late LimtMucrall.
4. A. p p o r h i n u (Wall.) di5i1sw, glaber ;dpdb p d
liboris P, folmlis 4-&jagis late-obov.tis, p e d a n d b folio
longioninr 1-2-florir, corolls vexillo Illto pabnte, kgaminibus ovatin targidb longitudinaliter wlc&
Speciea distinctissima : an hojus loci P-Wall. LC. n. m.
Hab. I n Em& ad OoQsainthan. Wdfch.
Sect. 3. Annularea. DC.Prod. 8. B9.
6. A. ~
r (Royle) difhuas,
(
rabarlceahiapidm
~
;
fdiolis 7-8-jugis puvir oblongin villdmimir, pedanculh
pancifloris folio m n b bnvioribns, l e g u m i n i h cylindrich
iocurvis adpresre binpidin.-HabitScsmncorurn. Adinir
A. hiqiddo, DC.red mulb minor l e g u m i n i h breviorib.
Hab. The only rpecimew I have eeen, ue in the collection formed by Lady S v a h Amhent at B i m l s
Beet. 4. Bncer&s, DC. Prod. 8. !BO.
6. A.hmnoacs,Linn. DC.1.c.
Hab. Qrown in the Saharnnpore Botanic W e a , from
a d bought in the b a x u under the name of uklssS-wldik,
or King's crown.
Sect. 6. Synochreati, DC. Prod. 2. B1 (Legtmina membranaces inllata vet oomprems.)
7. A. pedwuvlarir (Royle) e r e c w -0-tomentoetM ;
foliolir 16-20-jugir oblongis s u b h amicein, rtipalir lmctolatir bad e o n d r oppitifoliis, padunculis longimimis
r m t b rigidh, fbribu, ~ e m o e hpendalis, l e p i n i b u a
oblongis mflexm hqidh m a m W r o u r o - p u ~ b t w c
H J i b A. qmi d A.fiJcati.
Hab. Pmg.e in K u n m r .
8. A. rhjm&tiu, Don-DC.
Rud. 2. e98.-Wd 1.c. a.

~~.~

5'938.

Hab. Nepdia. Wallid.
Beet 6. Oategifannes, DC. Prod. 8.294
9. A. rotmdifoliuu (Royle) erectw glaber &tipolis Mimis foliaceir g b h , fdidia 6-10-jogir ellipticoabrotnndin
g&i
pedaacalb folio longioriboq t l o r i b ~ u n o n i r
pendnli~,~
cmdlir odyce dapk l o l y l o r i b , l e p a h 1 3 ~
& p i e oblolyis pl.w-annpmda atriaquo n r a c d .
Legumins pollicarir-Wall. 1.c. n. 6999. B.O.
W i - L i p p a in Kunawar.
Hab. Onde et Deyra h.
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10. A. g r a o s o b (Hamih.) ereglaber; rtipnlir
m u i m h f o l h i e g l d , iolidia 8-lO-ju& onlisllipticb
obovatiave, pednnculis folio longioribur, 9oribur l u s racemmb, coronb c d y m oir dimidio Longiaribm, lguminibus
rtipitrtk clongatio compreeab P-Leguntina nondam matorr
requipollicvir F l o w dimidio minoren quun in pmcedoate.-Wdl.
1.c. n. 5989. A.
Hab. Ad rip= Rapti. Hamifton.
11. k p o d o c q w (Oraham) erectos glaber ; stipulh
.lancealatls membranacei liberis, folioli 10-13-j~gia
oblongo-ellipticis, pednnculb folium squantibus, floribnr
racemooin, lepminibus rtipitatio oblongh turgidin ntrinqae
rcnminatia.-Legumina 1-1 pollicuia. WJI. 1.c. n. 5930.
Hab. Kemaon vereus Emodum. Wdich.
12. A. mmvtw (Benth.) d e erecto glabra, rtipdb

1anceol.tir metnbtrwo~b e o n c d r , foliolir &l%jugir
oblonpellipttcia pberoenlbw, pednntalir kllnm rqolntibas, doribtu nmmorlr, I c p i n i b a a rtipitatk oblonglr
turgidb atrinque ~ r i a r t i a . . - R e c d e n t i rlmHlfmos.
Legamins dimidio fqre mino*
An hue ob lylrtmins
ob rttpala e o a e r e hfbreadtu
~~
P
rtipitrtl; m ad
- A . c i c ~ , ~ Wd.1.a.
.
a.S931.aon Ledeb.
Hab. Emodo ad Oarrinthan. W i .
13. A. & h a p . Lindl. Tranc Sot. Hort. h d .
7. 249.-A. Qo~m,Mlwr,Graham. Wall. I.c. n. 5926.
Hab. S h o r e . ffoem.-Umkta and Nagkandi; D e o h
in Cuhmera Rqb.
14. A. m h o I d o (Royle) srechu ghber vcl kviter
rtrigoro-pllberacnr J foliolim IbS0-jagis p v r L d o , pedanc d i folio loogioribna, t b i b w ramamair, leguminibm pendalii o h mol1itervillais.-8rlqptirriaah.bita dBnis A.oicioidi LbdBb. etA. mdile(oidi? L e g n m i ~v k 4 5
lin. long., denten calycini b d i m i g l a n d n l ~ v i l l m i .
Hab. MMaoom.
15. A. hichocquu (Onham) ereotcar etrigoso-pubengns;
foliolu 12-15-jugis oblong" bani cunestm, p b e a l i r folio
vix longioribus raoemoris, leguminibas p d u l i i villosir.
-Pacedenti d d e lfanis eed foliolorum forms dietinctus
videtur.-Wall. LC. n. 6926.
Hab. Sirmore. G o m n b .
Sect. 7. Tragacantb~.DC. Prod. 2.295.
16. A. &lifb)~b (Royle) floribw uilluibtu nenilibur
eggregatis, cdyciblls 5-putitin, lsciniir euhul.tis h a t k
corolls brerbribtu, stipulit glsbria foliolir 5-6-jugh oblongo-linenriban villosh, clrule leguminibuque lanatiaA5nir A. crsiico e t A. rioarlo.
Hab. Kmum in Kanswur.
17. A.polyaronfhw (Royle)gl.ber, pedwulis brevkimL
eubbiflorir, cdycibnr qlindraceh Identatin, foliolb 10-13jugin pgVis o b o d r +brio, leguminib oblongis scnmin.tir turgidin calyce snbduplo longioribw.-A5nuA.*'o.
Variat legnminiban g 1 W villwbve.
'

Hab. Soongnum in Knnawur.
18. A. UI.drmnionua (Royle) pedaacaln 2-%doria folio
brerioribw, calpibua cylindrweb &dentatin pubereentibur,
foliolia 6-6-jugh oblongh glabria vel pnbacentibru, 1minibus o r a b targidir pnbescentiban calyces e q u m t i k v. Tab. 36. f. %--a. calyx. f..d p a h. pollen.
Hab. H i h surrounding Caebmem.
19. A. mulricqpr (Wall.) caule villm, ped~rrculb.brevibm 1-7-Aori0, ealycibus subinflab-cylindraceis 5-denhtir
pubementibus, folioli 5-6-jugh o b o h obloqbvo mabnericeo-villosis, legaminibus o&
turgidis vU& calyces
v k saqaantib-. Wall. 1.c. n. 6237.
Hab. S h o r e . IYdlch.--1Jbdkur in Hnngarung. Roy&.
Sect. 8. Caprini. DC. Prod. 2.301.
20. A. W W a n w (Qrsh.) s u b c . a l e r e s ~glalxir vel v u
pilosiamulos, foliolia 2531 p d r 0 b 0 ~ 8 t hdio&otibw mbcarnml,dentibua calycini longb l.nceol.torab&ti~ bnc-

teisque subpil~,coroUisglab&.--AfGnL A. fkihpinicmo,
d a r t glabritie, foliolir p M i s et petiolia mbindurrtis.Wall.
I.c. n. 5936.
Hab. Inter mpar Sntlej. W&h.-Much
eaten by goat^,
called knsr by the Bhotem. W'.-Nako
in Hunkrong.
hpk.
21. A. CondoWw (Rojsle) wbcadencenn, himntns;
foliolis
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Hab. Silhet, Kemaon and Sirmore. Wdl.-Suen, biussooree, and Kedarkanta Ray&.
6. 7.+dub(Royle)~lloso-p;bescens; canle tetraquetro,
cirrhis simplicibus 2-3-fidisve foliolis (8-12) ellipticis aubmucronntis cortatis viridibus. stipulis semisagittatis integris
dentatiwe, pedunculis folium suprantibus multifloris, alis
vexillnrn subsquantibus carinam parum superantibus, st} lo
versus apicem subtua puberdo, leguminibum glabris pendulis.
-7.amd n i s et forsan cum illa Orobisque nonnullis,
Lathyris plurijugis congener.
R. Inglis, E q .
Hab. Rogee in K u n a w . Ray&-Kunawar.
7. K mcu,Linn.-Ser. in DC. Prod. 2.
Hab. Common in fields in N. India during the cold wea~ 1 1 1 .GULDEN~TADTIA,
Finch. DC. Prod. 2. m.
ther, cdedonkanz.
l. ff. -a&
(Benth.) subscaulis vel ditfusa incana;
XVI. Eavuu, Linn.-4er. in DC. Prod. 2. 366.
foliolis 16-17 cuneiformibus retusis pedunculis unifloris.
1. E. LdM, Linn.-4er. in LC.-Variat caule foliisque
Hab. B h a h v in Hungarung. Royle.
glabris vel villmis.
Tuinne II.-VI~IES. DC. Prod. 2. 353.
Hab. Cultivated in the cold weather in N. IndiaXIV. CIOEU,Linn.-DC.Prod. 2.354.
mussowae of the natives-+& of the Arabs.
1. C. &mmnm,Linn. DC. 1.c.-Variat
flore purpnras2. E. hthwtum, Linn -Ser. in 1.c.
cente vel albo, canle foliiqne pnhescentihus vel glabris.
Hab. Extremely common in wheat-fields in N. India,
Hab. Both varieties are cultivated in Northern India;
where it is called gqh.
the red is called kJ chuna, the white kaboolee chma.
3. E. tehaqmmum, Linn.-Ser. in LC,
2. C. songan'cwn, Bteph. DC. 1.c.
Hab. Himalayas.
Hab. The only specimen is in tbe Herbarium presented
XVII. P~eum,Linn.-4er. in DC. Prod. 2. 368.
to Mr.Brown by Mr. Inglis, found by him at Chinee in
1. P. aativwn, Linn.-Ser. in 1.c.
Kunawur.
Hab. Cultivated in Northern India, but probably intro3. C. microphyllum(Royle) foliie omnibas vel euperioribus
d u d by Europeans.
ahrupte pinnatis spice cirrhiferis, cirrhia subsimplicibus,
2'
mV-'
Linng-ser' in l'cm
foliolis p-8
euneato-rotundatis olxordatbve serratis
Hab. Cultivated in the Himalayas, also in the plains of
superioribusminoribue,stipulis parvis ovatis dentatis, calycis
N. India, and wild in the Khadir of the Jumna near Delhi ;
bani gibbosi laciniis alis brevioribus.-Valde a5nis C. sonun-a m u & ? -of the natives, called k d h in the hills.
garico eed rammior, humilior, gracilior; foliola numerosa
XVIII. L A T R Y U ULinn.-Ba.
~,
in DC. Prod.2.369.
stipul subaequdibua. Folia 2-4 pollicaria, foliola alterna
1. L ov(Royle) pubescens; caule tetragono non alato,
Pedonculus brevis bracteatus uniflorus. Florea minores
cirrhb subtri6di8, foliolb 2-3.jugis ovatis (magnis), rtipulis
videntur qnam in C.songarJco, calyce minus gibboao.
semisagittatis foliolo minoribus, pedunculis plurifloris folio
Hab. Bhalkur in Hungarung.
longioribus, vexillo amplo paterite.-Valde d i n i s L. d m c o
XV. VICXA,
Linn.-Genus adhuc lege mlnime naturali
sed
pubescens, foliola paucijqp duplo majors. Flores
divisum et circumscriptum.
duplo
majores.
Floribus snkailibus.
Hab. Boodurnar valley on road to Cashmere.
1. Y:F a b , Linn.-Faha vulgaris Mcench.-Ser. in DC.
2. L,
Linn.--Ger. in DCmPrDd.2. 370-eum
Pmd.2. 354. Species a 7. Narbmensi generice non sepavarietste elatiore
floribnamajoribus.
rands.
Hab. In Boodurwar and Cubmere; the larger variety
Hah. Cultimted in the cold weather in N. India-bakla
Rogee, in Kunawur.
of the natives.
3. L. Aplurw, Linn.-Ser. in DC. Prod. 2.372.-Wall.
2. V.sativa, Linn. var. angustifolla. Ser. in DC. Prod.
n. 5962.
8. 361.
Hab. Hb. Ham. e Puraniya. WaU.-Common near banks
Hab. Cultivated in N. India-grain eaten by the natives, of rivulets in Northern
Royls.
called khmdee.
4. L. ongukrcuo, Linn.-4er. in 1.c.
' Pedunculi8 elongatis multifloris.
Hnb. Foond among grass both in the hills and plains.
3. V.dunaetorznn, Linn.-Ser. in DC. Prod.2. 356.
6. L. rpfivur, Linn.-Ser.
in DC. Prod. 2. 373. W d .
Hab. Truanda in Knoawur.
1.0. n. 6953.
4. V.rylvatica, Linn.-Ser. in 1.c.-Foliola parum anguaHab. Hb. hfsdras e Courtallurn. Wd. Cultivated in
tiora quam in varietate vulgari sed eadem species videhu.
N, Indi-urtM
of the natives.
Hab. Kanum and Pungee in Kunawur; also in Cashmere.
XtX. OUOBUS,Linn.-Ser. in DC. Prod. 2.376.
1. O.lu(em, Linn.-Ser. in DC. Prod. 2. 378.-0. Emodi.
5. V.lene7a, Wall. Cat. Herb. Ind. n. 5 9 2 L a y.qlvori~
difirtpedunculia folio brevioribus, at omnino cadem Wall. 1.c. n. 6948.
M: 7.Americana et verosimiliter cum ills V.aylvaticm mera
Hab. Birmore and Kemaon. Wall.-Urukta, Choor, Nagdetas.
kwda, Boodurwar, and Shalimar, in Cashmere. Royk.

foliolis 21-31 obovatis obftrsis emarginatisve, pedunculis breviseimis paucifloris, calycis dentibus t u b dimidio brevioribus. Ab A. Buclironniasi vix difFert nisi caulibas elongatie ot petiolis subpenistentibum. Foliola minora
Hab. Rogee in Kunawur.
22. A rhkanthw (Royle) acad~s, subsericeo-pilosus ;
foliolis 91-31 late-ovatin subrotundis empius obliquis, florihus
dense aggregatis snbseesilibua, calycis elongati h i m t i
dentibua tub0 brerioribus, leguminibns oblongio acuminrtir
hirsutissimis.-Hex
etiam A. BuclrCmmienn' d n i s , at
floribus numeroeis majorihus et foliolorum forms divema.
Hab. Lippa, Chango and Leeo in Kunamr.
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parochettn omalid@lia; folidis obovds retusis integerrimis.-P.
Wall. Cat. Herb. Ind. n.
36.f. I .-(a) standard ;-(b.) a h ;-(c.)
carina of corolla ;(e.1 quadrifid calyx, upper lip bidatate, nnd pistil with angle stamen ;-(d.)
nine united st~luens;(f.)half of legume, with aeven aeeda
This genus has been referred by Mr. Don to the Plrassdcce, but Mr. Bentham is of opinion that it
has greater pffinity to the Trifdia~,with which it certainly agrees in habit, while the parts of fructification present no diacrepanciea The specie was at first referred to P. ammunw, as on referring to
the E. I. Herbarium, no differencecould be perceived between it and P. major. n. US,which appeared
to be only a variety of P. communb. n. 697% The latter name, as the more gened and applicable,
was therefore adopted ; but Mr.Don has since Ahown me the original specimens, of which tlw leaflets are
& ~ l ydentata-eerrate, of his P. cwnmunh; and as P. major is d e s c r i i with crenate leaves, thin species,
the most nearly allied to it and which I have never seen except with the moet completely entire leaves,
nlust be considered distinct, unless specimens, showing the regular gradations, can be found.
Smithia ciliata ; caule erecto, calycis labiis reticulato-vds dentatociliatia-Tab. 86;. f. 2.(a.) calyx and bract=, with young legume;-(6.) ripe fruit.
This plant brought me from near Kedarkantg is easily distinguished from S. d a a , found in the
Deyra Doon, by its habit, the form of the kaves, and its calyx. I am indebted to my fried, W. Saund m , Esq. for the drawing.
! p. 524. Wall.Ic. ined. 677- U. lugopodioida. WaU. Cat. Hab.Ind.
Uraria l a g o p ; DC. P d .&
n. 5676.-An Doodia alqpecutoideeP Roxb. F1. Ind. 5. p. 368.-Urah &gopoideemT. 33. f. 1.
Though this species varies a good deal in the form of its leaves, there is no doubt of its being the same
plant as n. 6676 of Dr.Wallich's Catalogue, there named U. lagopodioideu,and in consequence so named
by me in the figure T. 33. f. 1. though in my own Catalogue it had been referred to U. logopw, DC. ;
PO in the E. I. Herhiurn, the specimens are marked U.l a p p w , as in Dr.W.'s drawing referred to.
This cannot be Daodia Irrgopodioides, Hoxb., as that is described as being " prostrate and rooting at the
joints r but may very probably be D. alopectcroidee,from which it differs little in character, and is found
in the same parts of the country, that having been sent by General Hardwicke from the northern parts
of India, and this found by myself in the Kheree Pass, Deyra Doon, and Suen Range.
Casuiu kmceolata.-Forskal Catal. Arab. p. cxi. n. 270. Descrip. Plant. p. 85.
I n conformity with the opinion of many botanists, this species has been considered as distinct f m
C.acutifolia of Delile, though the two are united by M. D e Candolle, and are certainly very nearly
d i e d to one another. The latter, called C. lanosdata, Lam., by Nectoux, is considered by M. Delile
to be the same as his C. acutifdia, and may be distinguished by its suffruticose habit, aborter, ovatelanceolate acute leaves, long-linear stipules, and by the shorter, less membranous legumes. The Cassio
hceokmta, Forsk., or that grown from the seed of Suna-mukee, though an annud, may with care be made
to live throughout the year, and thus assume a suffmticose habit. The leaves are trulylanceolate, but
differ in length in the lower and upper parts of the stem, but the sessile glands on which so much stress
has been laid, do not appear to be a constant character, as I have very seldom seen them. The figure
A flower;
will give a correct idea of the form of the thin and membranous legume. Tab. 37.-(a.)
4 6 . ) the same, with the calyx and corolla removed ;-(d. c.) sepals and petals separated ;-Cf.g.) fertile
stamens ;-(e.) abortive ditto;-(h.)
pistil;-(i. k.) legume;--(l. m. S) seed and embryo.

a%.-P. cumntmw. L c. n. 697R.-Tab.

63. ROSACEB.

The h i z w z , like the Lcguminosce, have been divided by some botanists into several
circlers, which are by others considered only tribes of that under consideration. As the
multiplication of families renders advisable the retaining together as many as possible in
one group, whether this be called a class or order, I have preferred following M. De
Candolle, in considering them together, instead of separating the Chy s o b a l a n e ~ ,Amygdakce, and Pomucece, from the Sanguisorbe~,Spiraacece, Dyadece, and Rosece; particularly as they correspond in many points of structure, geographical distribution, and,
2D
with
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with the exception of the secretion of prussic acid by the Amygdake, also in proper ties.
The Chysobalanecz, most entitled to rank as an order from differences in structure,
differ also from the true Rosacea in geographical distribution (Br. Congo, p. 434), as
they are chiefly found in the tropical parts of Africa and America ; and though the order
was not supposed to exist in Asia, Dr.WalIich has discovered species of Parinarium at
Singapore, and an arborescent plant of this tribe, Cat. n. 7507, in Silhet. But a Chrysohalaneow plant is found much further north, as we have seen to be the case with plants
of other tropical families. This is Prinsepia utilis of the present work, which is common on the driest and most barren-looking schistose rocks, as in the neighbourhood
of Muttiana, in N. lat. 31J0, and at elevations of 5,000 and 6,000 feet, where its
seeds yield by expression a useful oil.
The h a c e e are, however, chiefly confined to the cool parts of the northern hemisphere, being found in the plains of high latitudes, and in the mountains of more southern
regions. Though roses, peaches, and some of the apple-tribe, are found in the gardens,
we do not meet with any of the Rosacecz in the plains of India, with the exception of
Rubus, found however only in hilly places in the southern parts of India, and a single
Potentilk. This is P. denticulosa, DC. which does not differ from P. supina, Linn.; it is
common in the plains of N. India in the cold weather, and at elevations of 4,000 and
5,000 feet in the Himalayas. Messrs.Wight and Arnott mention, that it is found qn the
Neelgherries. I have also had it from Cheeni and from Lower Kunawur, whence if
extends to the Caspian Steppes, and into Europe and also North America.
Two other species of Potentilla are found on the Neelgherries, with a Cotoneaster,
Fragaria, and species of Rubus and Photinia. Of this last genus, species are also
found in the mountains above Silhet and Pundua, and extending further north, with a
species of Eriobotya, in Nepal; making these genera common to the Himalayas and
to China. A Ituphiolepis is also mentioned in India, but it does not appear to extend
beyond China or Cochin-china. A species of Eriobotya is said to be found in Persia.
In addition to these, in the northern as in the southern parts of the Himalayas, there
are numerous species of Rosacee belonging to such genera as are found in Europe,
Siberia, the Altai Mountains, China, Japan, and North America ; and from Caucasus
to the Hindoo Khoosh, on the ramifications of which and in the valleys they include,
some, as the Pomacee and Amygdalee appear to have their favourite resort. The genera,
of which species are found in the Himalayas, are Anaygdalus, Persica, Armniaca,
Prunrss, Cerasus, Spirea, Neillia, Geum, Seversia, Rubus, Dalibarda, Fragaria, Potentilia, Sibbaldia, A g r i m i a , Sanguisorba, Rosa, Crategus, Cotoneaster, Cydonia, and of
P y m , species of the sections Pyrophorum, Malus, and Sorbtls. Of these, Neillia is
alone peculiar to these mountains. Siearersia is interesting, as found on the Alps, in
Karntschatka, in Melville Island, and in the Himalayas, on such lofty mountains as
Choor, Kedarkanta, and Gossainthan; and Dalibarda, in these mountains in North
America, and the Straits of Magalhaens. Though the Rosacece are chiefly confined to
the

haccos.]

THE HIMALAYAN MOUNTAINS

203

the northern hemisphere, yet the muthern is not without them, as a Geum is found in
the last-mentioned straits ; a Fragaria and Rubus in the Andes and Peru ; a Cratcegur
and PdttltiUa in Chili; and though not to the south of the line, a Geum, Rubw, and
Amygdolus, in Mexico; and a C e r w in the West-Indies, appearing to indicate that
where any similarity of climate exists, representatives of genera and families may be
found, of which the greater numbers exist in very distant regions.
With respect to species which, independent of those yielding the well-known fruits,
are common to these mountains, and other parts of the world, P y m baccda may be
mentioned, which, common in Siberia, was procured by Dr.Wallich from Kemaon, and
found by myself on Kedarkanta. Of the Spiraas, one is near, if not identical with,
5. calbsa, of Thunb. ; S.chamdrifolia, Linn. and S. Kamtschatika, Pall., allied to
S. Ulmarin, found in Siberia, are also so in these mountains. S. tritenzata approaches
5. Aruncw, and S.Lindkyana is like S. sorbifolia. Agrinumia Nepalensis resembles
A. Eupdorium. The Potent& are thirty-one in number : of these twenty-one are
in Dr.Wallich's, and twenty-three in the author's collection; of the latter six are new,
(P. insignis and Candokmz, nob., with those figured Tab. 40 and 41) and three are
Siberian species. Many are highly ornamental, as may be seen by those already introduced, as well as by those figured in the present work, which would succeed equally
well in England. P. cathaclines, mult$da, and bifurca, are the three Siberian species
found in Kunawur. SibbaIdia procumbens is common to Europe, Siberia, America, and
the Himalayas.
Nothing can be more ornamental than the double white rose of Northern India and
the Deyra Doon, R. LyeUii, kooza of the natives; nor than R. Brunonis, allied to
R. moschata, Linn., common in the valleys, or the banks of streams within the
mountains, ascending to the tops of lofty trees, especially alders, and hanging down in
elegant racemes. On more lofty and drier situations, as the passes of Kunawur, R. Webbiana, allied to the Scotch rose, is common ; R. mncrophylla is the most common species
on the southern face of the mountains; but on Choor, Urrukta, and such situations,
R. micea, Lindl. (R. tetrapetah, nob., p. 23), is remarkable in always having four (as
P. Tormentilla among the P d d i l h s ) instead of five, the usual number of petals. In
the plains, though so extensively cultivated, no species of rose appears to be indigenous.
R. Damascena, goolab and aud-burg of the natives, wurd of the Arabs, is that most highly
esteemed, and cultivated in Northern India for making rose-water, and the atter of
roses. The latter is, however, only extensively distilled at Ghazipore, probably from
this species, as it is in Persia; though it is difficult to ascertain whether the same species
be cultivated for these purposes in Cashmere. Some of the species of Rubw, a8 in
Europe, ripen their fruit early in the season, and others towards autumn. R.frutimus
is found in Cashmere. R. rotundifolius, surd-anchoo of the Hill-people, affords a grateful
fruit in April and May, but R. kzsiocarpw, kul-anchoo, not until the rains. R.concolor
comes the nearest to the raspberry, and is not found except on lofty mountains, as
Dhunoultee, Choor, and Kedarkanta. In addition to these, a species of strawberry,
2 ~ 2
Fragaria
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Fragaria nubicola,Wall., very closely allied to F.coUina, affords a grateful fruit in May,
on such places as Phagoo, Mhasoo, Bhoke, kc.
With exception of the Amygdak~,which secrete hydmyanic acid, none of the
Rtxaccce are possessed of deleterious properties, but many are remarkable for producing
the most delicious fruits, both in Europe and Asia. Of most of these, the native country is not well ascertained ; but in Europe, we point to the S.E., and in India to the
N.W., as their native country. Thus, in India-Caubul, and Cashmere ; and in Europe,
-Pontus and Armenia, are considered as the native countries of the same fruits, which the
ancients generally named from the places whence they were procured. Thus we have
Cerasus and Persica, Amneniaca and Cydonia ma&. In India, however, the languages
being more analogous, they adopt the names of the countries more to the northward.
But as none of these fruits have been found wild in the plains of these Asiatic countries,
we must look to the mountains which run along their whole extent, as their probable
native sites, especially as we shall there find most of the fruits alluded to, if not wild, yet
in a high state of perfection, with new species of the genera to which they belong.
Thus, the almond, peach, nectarine, apricot, plum, and cherry, with the apple,
pear, and quince, are all found either in a wild or cultivated state on the ramifications
of Taurus and Caucasus, Hindookhoosh and the Himalayas, or on the valleys included
within them. Most of them are enumerated by Forster and Moorcroft, as being abundant in Cashmere, whence I introduced them into the Mul3sooree Nursery. Mr. Elphinstone and Lieut. Burnes inform us, they abound in Peshawur and Caubul; and by the
latter, the peach, apricot, cherry, plum, pear, apple, and quince, are represented as
abundant at Bokhara, and other places on the north of the Hindookhoosh : in Kunawnr,
on the north of the Himalaya, we have the apricot, peach, plum, and apple.
The Almond, which, though flowering, does not ripen its fruit in N. India, and of
which both the sweet and bitter kinds are known and imported into the northern parts
from Ghoorbund, and into the southern parts of India by the Persian Gulf, is so extensively cultivated in the south of Europe, in Syria, and Barbary, that it is probable its
native country may be further north than others of the tribe, and therefore the north
of Africa, as generally supposed; though it may also be found in the mountains of Asia.
The Peach, introduced into Europe from Persia, a country in which the fruit is very
fine, and where both the free and cling-stone varieties are known, and called kulloo and
kardee, the general name for peach, being Persian arm; and Ambic khookh. They
ripen well, and are of a fine flavour in Peshawur; also, in the north of India, with the
well-flavoured flat peach from China. With care, it succeeds also in the elevated land
of Mysore ; it is found wild in different parts of the Himalayas, as about Mussooree, at
elevations of 5,000 and 6,000 feet. In the district of Bissehur there is a distinct kind,
called bhemee by the natives, Persica saligna, nob., which though small, is juicy and
very sweet. The Nectarine is found in gardens in Northern India, where it is called
shujl-aloo, and moondla (smooth) aroo, though it does not perfectlyripen its fruit, nor is
it known from whence it was introduced, though probably from Caubul.
The

Rosw.1

T H E HIMALAYAN MOUNTAINS.

205

The Apricot is very abundant round almost every village in the Himalayas, rendering it difficult to ascertain whetber it be ever found wild, as the trees remain the
only vestiges of deserted villages. I t has been supposed to be a native of the Oasee of
Egypt, in consequence of its name burkook being probably the original of the old term
apricoke and Precucia ;but as that is its name in the Arabic language which prevails,
like the apricot, over a great extent of theoriental region, the same name is likely to be
every where applied to it. At Caubul it is said to be preserved in fourteen different
ways, with and without the stones, or the kernel left, or an almond substituted (Burnes),
I t is generally brought in this state into N. India, under the name khbanee; the Arabic
name is mishmirh ;in Bokhara, where tbey are particularly fine, they are called bakurkhanee. In the Himalayas the fruit is called aurd-ab, chodoo, and clu'mroo: in
Kunawur the fruit is dried on the tops of their houses, and when pounded, mixed with
their meal. I t is chiefly cultivated on account of the beautiful oil which is expressed
from the kernels. These may also be found in the bazars, under the name of Warnkohee, or hill-almonds. The oil has a slight smell of hydmyanic acid, and must
resemble that from almonds, especially the bitter kind, or that obtained from Prunus
brigantiaca.
Specimens of the Cherry or a h - b a h , which I obtained from Cashmere, appear to Dr.
Lindley not to differ from the common species, which therefore is probably that met with
at Caubul, perhaps also at Bokhara. The fruit of Ceradw Ptlddum, common in the
Himalayas, is not edible, but is employed for making a well-flavoured cherry-brandy,
though not distilled like the kirschenwasser; the bark pudmak is used in medicine, as is that
of species of cherry in the United States and Mexico. Cermus undukzta and capricida,
the last so called from the leaves being poisonous to goats ; and C. cor~tuta,remarkable
for its pod-like monstrosity, are handsome and showy trees growing on lofty mountains, and worthy of introduction into England.
The Plum is known in India in a dried state, under the name of aloo-bokhara, though
chiefly cultivated about Ghuzni. I t was seen by Lieut. Burnes, both at Kwndooz and
Bokhara, whence it may originally have been introduced into the kingdom of Caubul.
Specimens of the plants from Cashmere appear to Dr. Lindley to be a new species,
-Prunus Bokhariensis, nob. To this kind, kokamalis ( ~ o m p q b a )is applied as the
Greek name in Persian works on Materia Medica. From Irki, near Sabathoo, a small,
yellow, thin-skinned and very juicy sweet plum was introduced into the Sabarunpore
Garden, and which, though I considered to be a new species (P. aloocha), is very like a
variety of the common plum. I t is this, ~robably,which is called greengage by travellers.
Mr. Moorcroft also mentions a plum in Ludak, Cerasus tomentosa, Wall. Cat. N. 715.
Prunw trtpora, Roxb., is a plum now common in gardens in India, which Dr. Roxburgh
states was originally introduced from China. The peach, apricot, cherry, and plum,
all exude gum in Northern India.
Of the Pomaca, the Quince-plants, introduced from Cashmere, do not differ from
those already in India, Qdonia vulgario, Pers. The seeds bihee dana, being mucilaginous
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ginous and used in medicine, are imported from Caubul and Cashmere into Northern,
and by the Persian Gulf into Southern India.
Of Pears, that of Samurcund is most noted ; they are plentiful at Caubul, and excellent a t Peshawur, and are brought into India by the northern merchants from Cashmere
and Boodurwar. In the gardens of India, the only kind known is one introduced from
China, Pyrlcs sinicn, or Sand-pear, which more nearly resembles the baking-pear than
any other I know. P. P a h i a , Ham. (P.variolosa, Wall.), or wild pear-tree of the hills,
attains a great size ; but the fruit is not edible, until it becomes somewhat decayed.
P. kznata and crenata, are other species of this genus, which are found at higher elevations,
the first affords an edible fruit, called pakoo.
Apples alone of the tribe succeed well in the southern parts of India, as they are
stated to be excellent at Bangalore and in Tirhoot, and, though small, of a good quality
in most parts of Northern India. As an instance of the difficulty attendant on the
introduction of European plants into N. India it may be mentioned, that an apple-tree
from Liverpool, in consequence of being the only one which survived, cost upwards of
£70 before it was planted in the nursery at Mussooree, where, however, it was thriving
along with the fruit-trees introduced from Cashmere. The apple is grown in some of
the villages of the Himalaya, as well as in Kunawur. They are remarkably fine at
Peshawur and Caubul, and are brought down to India from Boodurwar and Cashmere.
On the northern face of the mountains they are grown both at Balkh and Bokhara, and
are remarkably fine at the former.
PRINSEPIA.
Cn1y.v basi cyathiformis obtuse et in~qualiterbfidus imbricatus. Petakz 5 rotundata breve unguiculata calycis fauci inserta. Stamina 3O-M pluri-serialia subaequalia infra petala inserta Anthere
biloculares, loculis discretis. Germen liberum I-loculare. Stytus terminalis. Stignaa orbiculare
capitatum. Bacca ovata cortice coriaceo, lateraliter ob semen unum abortivum stylo persistente
appendiculatum. S m t magnum bacca: conforme, cotyledonibus crassis testa fusca striata inclusum.
I have had much pleasure in dedicating this Chrysobalaneous genus to my friend, Mr. James Prinsep,
Secretary of the Asiatic Society of Bengal, who, though not a botanist, contributes most essentially to
the progress and right understanding of an important branch of the science, the Geography of Plants,
by his researches into the meteorology of India H e is moreover well entitled to the honour by the zeal
with which, in a debilitating climate, he promotes the different branches of science, besides those in
which he himself excels, by giving the gratuitous aid of his varied talents, in editing and publishing at
his own risk, the '' Journal of the Asiatic Society of Bengal," a publication filled with original communications on all branches of science by contributors in India This I have done with the liberal consent
of my friend, Dr. Lindley, who previously possessed this plant from Dr.Wallich, though it is not enumerated in the latter's Catalogue.
P. utilie. Tab. 35. fig. 1.-(a.) Flower seen from above ;-(c.) the same reversed ;-(d.) petals *parated ;-(b.)
branch with fruit ;-(e.) berry cut transv-ly
;-($)
seed enclosed in its testa ;-@.)
embryo.-This shrub may be easily recognid in the Himalayas, where it is called blrekhul, and common in the most barren places (v. mpra) by the thorny nature of its abortive branches, rising like the
few flowered racemes from the axillse of the leaves. Early in the season it is conspicuous for the abundance of its inflorescence, and later for that of the purpl-loured
berries with which it is loaded. The
leaves are alternate, either single or ~ f a s c i c l e d ,coriaceous, petioled, lanceolate, serrate, younger ones
entire. Bractes membranous, lanceolate, dentate-ciliate. The seeds by expression yield a useful oil.
Cerasus
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C e r d OrnLIlta; ( W d ) toliis oblangis elliptic& baui cordrrtis apice acuahmtia reticulato-veoosis
erratis kvibug petiolis srepe glanduloeis, racemis elongotis fdiosie m d W e fo% q l u l i b u ~v d
longioribus, fiuctibus ovabmhrotundis. W d Cat. Herh Ind. n. n6.-Tab. 88. fig. W a . ) A h e r ;
-(b.) the same opened ;-(c.)
seen from below ;-(d.) branch in truit ;- (6.) A dntpe cut tmmersely ;
-($) the hollow pod-like manstroeity which farma instead of the fruit, as wnnetimes on the m m o n
plum, as represented by M. D e Cando1le.--(Mem. sur l a L e g u m i n e w p. 139. t. 8. 6g- 1.)
This speciea is nearly allied to C. d d d a , Ser. and C. LimdapnqWall., d forms a todt~tree
on Choor, at Simla and Dhunoultee.
SievereM ehta ; aristis nudis, foliis radicalibus interrupte lyrato-pinnatirectis bbie latenlib8 subcuJini. obbagis p i d d i s
cuneiformibus dentatb, termin& ovato d m o aubtrilobrto den-,
stipulisque acute dentatis, caulibm -tig
floribus magnia mcemmo-pnnich&%~calycinis
integris, acceseoriia multo minoribus, petalis o k r d a t i s calyce duplo-longioribrar-Gmm ddwm Wall.
var. g. hm&, caule unifloro foliiaque minoribaa S. h d u . Ibyle. MSG.-Tab. 39.
Cat. n.
fig. 1.-(a.)
hairy achenium appmaching maturity, with naked pgclistent continuour style ;-(b.) achepium cut vertically, displaying the erect seed
Hab. Sirmore and Kemaon. WaUich.-Kedarkanta. var @. Shalma
Ddburda catycina; DC. Prod. 2. p. 668.-Rubus calycimtss. Wall. h Prod. F1,Nep. p. R36;- Wall.
Cat. Herb. Ind. n. 187.-Tab. 39. fig. %--(a) Flower witb (&) the petals aepuated, d i ~ l a J i n gthe
two etamexu ;---(a)ripe achenilr enclmed
hairy dentate calyx tubular below, and numerous pistils ;-(c.)
in the calyx, of which a part has been cut away ;-(e.) a single achenium ;-(g.) the same, witb the style
a d one side cut away to shew the pendulous seed ;--(f.)embryo.
This plant has been figured from the collection of drawings made under Dr.Wallich's superintendence,
and lent by the Hon. the Court of Directors, as mentioned at p. 8. I t ia mmtioned (F1. Nep. 1. c.)
found on Goseainthan, and is interesting as belonging to a genus, of which one species is found in North
America, and the other at the Straits of Magalhaens ; I have preferred fallowing M. De Candolle, in
placing tilie inDdibarda, rather than continuing it in Rubue, not only as sufficiently distinguished, but
also as more interesting, in showing that the result of the subdivision of large into new genera or eections,
is not always to rratrict these to a particular part of the world, as seen both m this genus, and in
Skrda.
Potent& Cautleyana ; sericeo-pilosa ; caule adscendente paucifloro, foliis radicalibus caulinisque
inferionbus petiolatis, superioribus sessilibus, omnibus ternato-palmatis, lobis ovalibus serratis, stipulis
parvis :,ubintegris, laciniis calycinis acutis, petalis magnis obcordatis calyce duplo-longioribua-v. Tab.
44). fig. 1.
This species, found at Lippa, in Kunawur, I have named after my friend, Lieut. Proby Cautley, of
the Bengal artillery, Superintendant of the Doab Canal, to whose zeal in the prosecution of Natural
History, I have been indebted for many interesting specimens in the T7ia Regna, as well as for the
drawings illustrating the Fossil Remains, Tab. R fig. 4-10,
discovered by him at the foot of the Hinialaya during his researches in his favourite subject of Geology.
P. ptm*
; sericeo-tomentoea ; foliis radicalibus longe petiolatis circumscriptione flabelliformibus,
lobis oblongis cuneatis apice dentatis, stipulis longisaimis petiolo (cui fere sequalibus) adnatis, caulibus
foliis aequalibus vel paulo longioribus uni-v-paucifloris, petalis magnis obcordatis, la~iniiscalycinis
acutis dimidio brevioribus, carpellis ovatig reeptaculo villoeo.-v. Tab. 40.f. 2.
Hab. Mountains surrounding Cashmere.
P.Saundcl.eiana ; niveo-tomentosa ; caule ramoao multifioro, foliis radicalibus quinatim, caulinis
ternatim palmabsectis pectinatimdentatis omnibus petiolatis, stipulis latis submembranaceis accretis
subvaginantibus, floribus longe pedunculatis, petalis obcordatis, laciniis calycinis lanceolatis acutis
petalis subaequalibus, carpellia oblongis laevibua-v. Tab. 41. fig. 1.
Hab. This species, found at Lippa, in Kunawur, I have named after my friend, Mr. Wilson Saunders,
who, during only a short residence in India, made a large collection of the plants and insects of that
country, and now applies himself with equal zeal to Botany and Entomology.
P. Inglieii; radice cnrssrr, caulibus cmpitosis, foliis ternato-quinato etiamque septeno-palniatim
sectis, segmentis oblongis obtusis integerrimis petiolisque lanatis, stipulis longis menlbranaceis petiolo
adnatis,
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ahatis, pedunculis 6liformibus unifloris apice bracteatis, petalis rotundatis, aegmentis calycinis corollae
requalibus, receptaculis villoeis-Tab. 41. f. 3.
Hab. The specimens of this plant were brought me from Soongnum, in Kunawur, and were found
by Mr. Inglis, after whom I have named it, at Shipkee, in Hungerung.
P. mkmphyUa. Don P d . F1. Nep. p. 231. DC. Prod. 9. p. 688. Wall. Cat. n. 1010. Tab. 41.f. 2
Hab. Found on Kedarkanta and the hando ow Pass ; also on Gomainthan.
Si?AaZdiapurpu~go; polygama ; caule procumbente stipulis petiolisque persistentibus quamato,
foliis quinabpalmatim sectis, segmentis cuneatis bi-v.-tridentatis ~ericeo-pilosie,petalis obovatis calyce
longioribus. Tab. 44.fig. 3.
(a.) A male flower seen from above, with a disk in place of pistils : this is coloured too dark ;-(b.) a
corymb of fertile flowers in an advanced state ;--(d.) one detached;flower seen from below ;-(c.)
($) opened out ;--@.) a seed.
Boea &a
; (Lindley) floribus tetrapetalis.-Lindley,
Ros. 105. DC. Prod. 9. p. 613. Wall. Cat.
-695.Ic. ined. n. 978.-Boea tetrapetah. Royle. p. %.-Tab. 4.2.fig. 1.
(a.) Corolla seen from below ;-(b.)
ripe fruit ;-(c.) with the upper part of calyx removed ;-(d.)
a
seed ;-(e.)
the same cut transversely ;-Cf.) embyo.
Rosa WebbMna ; (WalL) aculeis rectis pugioniformibus inqualibus confertig setis nullis, foliolis
basi cuneatis simpliciter serratis, calycis tubo oblongo, aepalis pedunculisque glanduloso-scabris. WaIl.
Cat. Herb. Ind. n. 689.
Hab. This species was found at Lippa, in Kunawur, and on the Kherung Pass,by Mr. Inglis. I t was
originally sent to Dr.Wallich by Captain Webb, from Kemaon. I t approaches Roea Bpides'rna, but
differs in the want of eeta, and in a tendency to convert the upper leaves into true bractes ; also in the
dark d o u r of its stem contrasting so strongly with the white thorns.

This order, consists of but a single genus, Punica, of which the pomegranate, the
onlv species, has been known from the earliest period as one of the valuable products
of Western Asia, whence it has extended into the south of Europe, and may now be
found from thence to India, as well as in the northern parts of Africa. Lieut. Burnes
describes the pomegranates as forming quite a wood in Mazenderan, whence the dried
seeds are exported for medicinal use ; and mentions that the famous pomegranates
without seeds are grown in the rich gardens, called Balabagh, lying under the snowy
hills near the Caubul river. Mr. Forster describes them as delicious about Hadgiabad,
as they are indeed in most parts of Persia, Journ. p. 169. Though grown in most
parts of India, large quantitiera of a superior quality are yearly brought down by the
northern merchants from Caubul, Cashmere, and Boodurwar, Punica might be retained
in Myrtacecz.
In the Himalayas the pomegranate may be seen growing wild and also near villages.
The fruit, though small, is brought down for sale to Saharunpore ; it is called darmee;
and the rind naspnl, being very astringent, is used in medicine, as well as in dyeing.
The employment by the natives of India of the bark of the root for the expulsion of
tape-worm being now well known, since the subject was communicated by D e .
Hamilton and Fleming, is a remarkable instance of the oblivion into which even a
valuable medicine may fall, as this property was well known to Dioscorides. 1. c. 154.
The natives give buloositon apd rooman as the Greek names of the Pomegranate.
65. MEMECTLEX.
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65. MEMECYLEB.
This small order, allied to both the preceding and the following, is also so to Melas;
tomacece and to Myrtace~,and is only found in the hot parts of India and along the
Malayan Peninsula. One or two species of Mnnecylon occur as h r north as Silhet,
and M. grande at Monghir. M.e d d , found in the Peninsula, Silhet, and Pefiang, is
s u p p e d by Dr. Roxburgh to be the M. tinctorb of Wildenow, as its leaves form an
ingredient in the dyes of the Coromandel. The ripe berries, though somewhat astringent, are eaten by the natives. (Roxb.)
66. COMBRETACEB.

This is another of the families found equally in all the equinoctial parts of the world,
and of which a few species spread to the most northern parts of India, and the valleys
of the Himalaya. The genera Terminalia, Conocarpw, Poivrea, and Comhtum, of
which species are found in India, are common to the tropical parts of Asia, Africa, and
America; but Poltaptwa, Getonia, and Lumnilaera, are confined to India, with Quisqualia in the Malayan Peninsula and Java.
To the few species previously known in India of some of these genera, several bave
been added, especially of Combretum from Silhet, the Burmese territories, and MaIayan
Peninsula; but tbose found in the forest at the foot of the mountains in the most
northern parts, occur also in the southern parts of India, as TmnimZia &&rica and
Chebuh, the latter nearly allied to T. citrina ;Pentaptera tommtosa, which differs little
from P. glabra, Poivrea Roxburghi, Conocarpus Zatifolia, and Combretum nanum.
Many of these are found in the Malayan Peninsula, in Silhet, at the entrance into
Nepal, and along the foot of the Himalayas in the Deyra and Kyarda Doons. Getoniu
nutans and firibunda, Quisqualk indica, Lumniteera racemosa, are confined to sou them
parts; the last in the Delta of the Ganges, and the salt marshes in the southern provinces
of Malabar. Conocarpus myrtijolia,Wall., 4017, appears to be the only species peculiar
to the upper provinces, and this was found by Dr. Hamilton on the banks of the Jumna,
where I also met with it in coming down that river : it may have spread from Central
India. The species of Conocarpus have been divided by M. De Candolle into three
sections, American, African, and Indian ; the last called Anogeissue is adopted as a
genus by Dr.Wallich. I t cannot, however, be now considered as peculiar to India, as
an undoubted species of the same genus or section is figured at t. 65 of the Flora Senegnmbice.
The Comhtacece yield several products, and some medicines, as mpbolans, which,
if valued according to the time they have been in use, would rank with those of considerable importance. Several of the tribe, as species of Terminalia and Pentaptera, yield
excellent timber (v. Roxb. F1. Ind. 11. p. 429-444) ; but astringency is the principle
most generally difhsed, as the bark of Tminalirr Ukjan is used in medicine for this
property, and in dyeing black in India, as that of Bucida B w e r a ~is in Jamaica, and of
2 E
Terminalia
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Teminalia benzoin in the Isle of France. The galls found on the leave8 of T. CM& by
Dr. Roxburgh are powerfully astringent, and used in dyeing yellow and black. So the
ripe fruit of T. Bellerica is reckoned astringent, and T. moluccana is like it. That of
T.Chebula in an unripe state, and of different ages (v. Fleming, As. Res. xi. p. I 82. 8vo.),
has long been known under the name of black, yellow, and chebulic (kabooke from
Cabool) myrobolans, and considered gently laxative. The fruit of T. citrina, as well as
of T.afigustifolia and T. gangetica, is like that of T. Chebula, and employed for the same
purposes. The kernels of T. Catappa have the same name, badam, applied to them, as
to those of the common almond ; they are eaten as such, and are very palatable. I have
seen the tree as far north as Allahabad, in gardens. The kernels of T. mluccana, and
those of T. Bellerica, are also eaten. From the latter a gum exudes, as from Combreturn
altemifolium in S. America. A milky juice is described as flowing from T. benzoin,
Linn. f., which, being fragrant on drying, and resembling bensoin, is used in churches
in the Mauritius as a kind of incense.
Conoc&lpucl Zutifdio; Roxb. Fl. Ind. vol. ii. p. 44.9. Wight and Arnott, Prnd. F1.Ind. Penins. 1.
p. 316. Anogeiew latifoIk. Wall. Cat. Herb. Ind. n. Nl&-Tab. 46.-(a.) Head of flowers ;( b . ) a single flower separated ;-(c.)
the same, with the upper part of the calyx opened, showing the
insertion of the stamens, the filiform part of the calyx contracting above the base, which embraces the
ovary ;-(ti.)
carpels imbricated in a head ;-(e.)
a single carpel with its two wings, and terminated
by the indurated tube of calyx and the style.
This species, common in the southern, is also found in the northern parts of India, as in the Kheree
Pass,where it is called baklee. I t clearly belongs to the same section aa the African A - 8 ~ 8
leiocarpa. v. Tent. FL Senegamb. p. 279. t. 65.

67. RHIZOPHOREB.
The mangrove tribe, so common on the equinoctial shores, both of the Old and the
New World, and which are so remarkable for their seed germinating while yet attached
to the branch, as well as for the adventitious roots which serve as supports to the
trunk, hardly admit of notice in this work, were it not that Carallia lucida, one of the
family, is mentioned by Dr.Wallich as having been procured from Kemaon, as well as
from Silhet, Chittagong,and the Malayan Peninsula, and the lower regions of the Circar
mountains. This is another instance of a tropical plant travelling far north along the
tract of forest.
In the Delta of the Ganges, and near Chittagong, Rhiaophora (Bruguiera. Lam.)
gynlnorrhizu, is found, as well as R. Candel, whence both extend to the shores of the
Indian Peninsula. The wood of several plants of this tribe is described as being hard
and durable.

68. OMAGRARIB.
This family, as constituted by De Candolle, contains several tribes, some of which
have been separated as distinct orders ; but as the tribes Jw~pieeand Onagree are stilI
retained, there is a want of uniformity in its geographical distribution. Epilobiurn,
found in the cool parts of the world, and in mountainous situations, is like so many
other genera of the same distribution, comnion in the Himalayas, with Circcea, found
also
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also in Europe and America ; while Jussiaa, of the tribe which is named after it, and
found in most hot countries of the world, has species (I.repem and villaaa) common
every where in the plains of India, with a species of Ludwigia (L.
jt~&oi&s) ; L,dims
is found in the Doon, the other species of this genus occur in P e p , Java, and Mauritius.
Trapa, as we have seen to be the case with other aquatic genera, extends over a great
extent of latitude, being common every where in the waters of India and China, as well
as of Cashmere, of Europe, and Siberia.
Thirteen species of Epilobium have been fo&d in the Himalayas. Of these, E. spicatum and parvijlmm are also European. E. sericeum comes near E. hirsutum; E. hue,
nob., near E. montanum. E. Himalense, Herbertiamtm, decussatum, and lasum, are the
other species not previously published. Two species of Circaa have been enumerated
by Dr.Wallich ; of these, C. repens, found in Nepal and on Choor, comes near C. lutetkna, while that referred with doubt to C. intermedia, Ehr. varies much in the form of
its leaves, some being almost round, and others like those of C. alpina. This is also
found on Choor and at Mussooree. A third species is figured in this work from the
neighbouthood of Kotgurh.
Few of the plants of this family are possessed of any properties which render them
useful, but the tribe of Nydmcayes, formed occasionally into an order so called, are
remarkable for the size of their seeds, and the quantity of fecula which they contain
is extensively cultivated
rendering them useful as food for man ; hence T r a p bic-s
in the lakes of China, and the nuts of T. bispinosa, called Snghara, are sold in all the
bazara in India ; and a species, called by the same name, forms a considerable portion of
the food of the inhabitants of Cashmere, as we learn from Mr. Fonter, that it yields the
government E 12,000 of revenue ; and Mr. Moorcroft mentions nearly the same sum, as
Runjeet Sing's share, from 96,000 to 128,000 ass-loads of this nut yielded by the lake
of Ooller.
Epilobiltrn lalamm; caulibus laxis quadrilineatis, foliis infcrioribus oppositis decussatis mperioribua
alternis, omnibus breve petiolatis ovatis oblongis acuminatis bksi cordatis semi-amplexicaulibus undulati s
serrulatis pilosis venosis, flonbus axillaribus s u b d b u g petalis marginstis, stigmate capitato.-Tab.
43. f. R
Hab. Mussooree.
C i w a cordata; caule rigido ereto pubescente, foliis codatis acuminatis repandodenticulatis
pubescentibus, capsulis rotundia-Tab. 48. fig. 1.-(a,) A flower seen laterally, b. from above ; insertion of stamens alternating with that of petals;-(c.) bilobed petals;-(d.) anther seen in front and
from behind ;--(s.) pollen ;-(f)
filifom style and emarginate stigma ;-@.)
hispid capsule ;(h.) the same opened ;-(i.) the seed.
Hab. Neighbourhood of Kotgurh in the rainy season.

69. HALORAGEE.

This being an aquatic family, does not by its distribution indicate differences of climate, as its plants are found in streams and wet situations in various parts of the world.
Thus, HiZrpuris is common to Europe and America, and has been found at Unalaschka,
but not in India. Callitriche is common to India and Europe ; Myriophyllum to both
232
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these and to America. Skpicuts* is common to India and Africa, being found in f i e
Mauritius, the Cape of Good Hope, and the Indian Peninsula ; Haloragb in the last,
as well as in New Holland.

70. CERATOPHYLLEE.
This, like the former order, being aquatic, is distributed over a wide extent, and
species of the genus from which the order is named, are found both in Europe and India.
C. muricatum, an Egyptian plant, is also found in India; as well as C. tuberculatum,
Cham., considered with doubt to be the C. verticillatum, Roxb., which is found in the
pools about Calcutta.
71. LYTHRARIX.
The Lythrarie, called also Salicaricz, are divided into tribes, which differ in their
geographical distribution ; the Lagerstrcznu'a being tropical, as Lagerstrmia occurs in
India, China, and the Islands : Fatioa appears to be only a variety of L. parv@ra.
The true Salicariecz, like other tribes containing aquatic plants, or those delighting in
moist situations, are distributed over a wide extent, and very different climates ; thus,
Hatala, Pemphk, and Amektia, are exclusively Indian, extending from the i s h d s of the
Indian Ocean up to the Peninsula and Bengal, and the last as far as Nepal. Lawsonia
exists in a cultivated state in most parts of the Oriental Region. Grislea is found in
India, China, nnd S. America, and Ammania in the warm parts of both hemispheres.
Lythruin, found in Europe, America, and New Holland, exists also in the Himalayas,
the speciqs figured t. 46, being indigenous in Cashmere. This is closely allied to L. virgaturn and Salicaria; the latter remarkable for being found in New Holland, as well as
in Europe.
The
The authors of the Prod. 32. I n d i a Peninr., in their observations on this genus, have remarked cc thnt this
genus must not be confaunded with the other Serpicnkr in Wallich's list, n. 5048," although they have been
considered the same by me, and referred to the same natural order. Considering that the plant alluded
to, has been described by Dr. Roxburgh in the Flwa Indica, voL i i i 1894, under both Qnpicuh and
VaUhcria, that in making an Index, I had nothing further to do than to follow my author, as well aii the
labour add di5culty in a short apace of time of indexing a Catalogue of nearly 8,000 planta,not one of which I
had examined, it would be unnecessary to notice the above criticism, were it not for the opportunity of explaining
the circumstances under which the Index was made. Immediately on my amval From India, and when
Dr. Wallich was on the eve of departure, and much pressed for time, I offered to Index his Catalogue,
though there was little time for even the mechanical part of the undertaking, much lees for consultation;
and, therefore, though I had arranged moat of the published Indian plants, and my own collections in their
natural orders, the only work which could be comulted, when the memory failed, was that of Bartling,
'' Ordirreo Naturales." It was intended, however, to have arranged the families and genera with the number of
species under each, in n regular, instead of an alphabetical series, when many errors would necessarily have
been corrected. The design, though commenced, was abandoned, chiefly on account of the want of time;
but independent of this, the difficulties were sufficiently great of ascertaining the plante referred to under the
different numbers, as is evident from one of the authors of the above work, even when writing on the subject,
having no suspicion that his new genus, Bhe;q was the Kurrimia of Dr.Wallich, partly because, as he himself
states, the latter had placed his Itea macrophyUa under K? macrghylla, Cat. n. 7200.-Amott,
Jaaaon't
Journal. No. 34. p. 461.
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The species which extend furthest north are, Lagerstrlemia Regina and pam$bra,
Griako toment01pa and Ammaniu rotundifolia, at the foot of the hills in the Deyra Doon.
Ammania octandra and uesicatoria, are found a t Saharunpore in the rainy season ; and
further south, A. indica, multtf;daand pentundra.
Astringency is the property remarked in many of the Lythrmia, and is that ascribed
in India to the flowers of Grislea tomentma (Lythrum? Hunteri) called &m,of which
the bright red flowers, somewhat reaembling those of a Fuchia, are used in dyeing; the
leaves of Lawmia inertnis, much cultivated on the north of the Jumna, Ainna of the
Arabs, nahdee of the Hindoos, is used with catechu in India, as every where in the
Oriental region, by the women in staining their fingers of an orange hue. The leaves of
Ammania micatoria are so acrid, that it frequently receivea from the natives the same
s
;it is used in rapidly raising blisters.
name, morqjhal, as R a ~ u l o c scekratus
Lytirrum CcuRsrrcrian~; M i a oppoaitia 1anceoM basi cordatie aeosilibue .pice mbalternantibus
marginibus venisque brevieeime piloeie, doribus breve pedunculatis SB in axillie bractearurn faaciculatis.
Tab. 44. fig. 1.-(a.) Flower ;-(6) the same seen from below ; - 4 c . ) opened;-(d.) capsule ;-(e.)
cut
transversely ;-q.)
vertically ;-@.)
a seed.
Hab. Shores of the lake of Cashmere.

72. TAM ARISCINEB.

This order, composed of the genus Tamarb, and a few genera which have been separated from it, is placed here by M. De Candolle, on account of being allied to Lythraria
and Onagraria, and is referred by Dr. Lindley to the neighbourhood of fiankeniacea,
near which its hypogynous stamens ought to place it.
The plants of the genus Tamurix are distributed over a wide extent of territory in the
. Old World, h m 10" to 50' and 35" of N. latitude in Europe and Siberia, and from
the Canaries and Senegambia on the west, to China on the east : they differ as much
in their localities as in their latitudes, being found on the shores of the ocean, or
the banks of rivers, as the Ganges and Nile, as well in the arid and sandy parts of
Northern India and the Punjab, as in the cold and elevated climates of Tibet and
Siberia ; but in these the soil is saline. The genus Ilfyricaria, existing in Europe,
Siberia and Dahuria, is found also in Kunawur, and the elevated country crossed by
Mr. Moorcroft in his journey to Manasarowur.
Respecting the distribution of the species of Tarnurix there is yet some uncertainty.
Dr. Roxburgh has described two as common in India, T. indica and dioica; the
former, found on the banks of the Ganges, Jumna, and other rivers, as well as the
coast of Coromandel, has been referred by some authors to T. gallica, with which it is,
no doubt, closely allied ; and if identical, an additional instance of the great extent over
which a species may spread when growing in the vicinity of water. T. rlioica, to which
the same namejhuo is applied, is most common in Northern India on the banks of rivers;
and T. Furas, Ham., in the drier parts of the Doab, and in the neighbourhood of Delhi.
This species is closely allied to T. articulata, Vahl, as I have ascertained, by comparison
with specimens collected by M. BovC, in Egypt. I t is the T. o d d i s of Forskal,
found
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found by him in Arabia. The Arabic name, asul or atul, is applied to Furor (yp) i.
India, as to T. orientalis, in Arabia and Egypt. With T. indica and dioica, T. (Trichaurus, W. and A,) ericoides, is found in the Peninsula.
Myricaria, a genus of which one species extends from Europe to the Caucasus,
and others are found in Siberia and Dahuria, has also two species in the Himalayas :
M. bracteata, Tab. 44. f. 2, found in the vicinity of Cashmere; and M.elegans, nob.,
at Lippa, in Kunawur, where the climate has been shown to be Tataric, and the
soil saline. .
Bitterness and astringency are the properties ascribed to the Tamari~cim,and hence
the occasional employment of the European species as a tonic, and as a substitute for
hops in making beer in Denmark. In India, also, the twigs of T. indica and dioica, are
considered astringent ; but the plants are more valued on account of the galls which
are formed on these, and on T. Furas, as on T. orientalis in Egypt, and which being
highly astringent, are now, as in former times, used in medicine and dyeing. Those
formed on T. Furus are called sumrut-ool-asul or chotee-mile; and of the jhuo, sumrutool-toorfa or buree-mue. They are chiefly imported from Mooltan, but I have found
them on the Furas in Delhi. The ashes of T. gallica and Africnt~a, when growing near
the sea, contain a large proportion of sulphate of soda, so that they may be profitably
burnt to obtain this salt ; its abundance explains the utility of some of these plants as
diuretics. I t would be interesting to ascertain the quantity contained in the ashes of
plants grown in the saline country to the westward of the Jumna. A product very
different from any of these is the mama produced by a species of Tamarisk. This has
been ascertained by Ehrenberg to be produced by the puncture of Coccus nzaniparus, on
a variety of T. gallica, growing on Mount Sinai. The manna has long been known by
the name of Arabian, to distinguish it from Persian manna, the produce of Alhagi Maurorurn, the toorunjbeen, (v. p. 194) of Arabian authors. This is called Guzu~jbeen,from
Gun or Kun, one of the names of T. gallica, or a species of Tamarisk.
Aiyrzkaricr hadeata ; caule angulato striato, foliis lineari-lanceolatis sessilibws subpatentibua, spicis
terminalibus solitdis, bracteis deciduis latis cordatis membranaeis pedicel10 longioribu6.-Tab. 44. f. 2.
(a.) Flower seen from Mow, with a scale attached to the pedicel ;--(b.) the same, with the petals sepacapsule with one side removed, showing the
rated, and the monadelphous stamens opened out ;---(c.)
three placenta?, one inserted into the base of each valve.
M.ekyane; caule rotundo striato, foliis alternis oblongis ovatis patentibus basi attenuatis, racemis
paniculatis lateralibus, bracteis ovatis acuminatis @cello
subrequalibus.--M. Dauuriccz affinis ex
descriptione Ledeb. vol. iii. p. 924.

73. MELASTOMACEB.
This is one of the most natural families, and, with a few exceptions, a strictly tropical one, which is very prevalent in, but not confined to the New World, as though
650 species have been found there, no less than 150 species have been discovered in
Asia, but as yet only twelve in Africa. Of the genera, eighty-three in number, only
ten occur in Asia; those, of which species are found in India, are, Osbeckia, Melastoma,
Oxyspora, Sonerila, Sarcqpyramis, Triplectrum, and Ptertlandra. Of these, the five last
have
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have not been found in other quarters of the world, but the two first are common to
Asia, Btrica, and America. Of most, the greater proportion of the species are confined
to the southern parts of India; but as a few s p i e s eecape to the northward of the
tropics, both in America and China, so in India, from the powerful influence of a local
climata, several species, with Melastoma makzbathricum, are found at the foot of the
Himalayas in Silhet, and in diminished numbers in Nepal. Of t h e e may be mentioned,
Melastoma Wallicirii, Osbeckia ternifolia and N i p a h , Oxyspora paniculata, Sarcopyramis N i p a h i s , and Sonerila maculata. Some species extend still further north, as
Osbeckia stellaia and angustifolia, in the valleys near Museooree, and on the banks of the
Giree. Sonerila tenera, diecovered by Dr.Wallich in Tavoy, was found by myself in
the Deyra Doon. Though so frequently mentioned, it cannot be too often repeated,
that it is only during the rainy season that these tropical plants make their appearance :
and the figure in Tab. 45 is an instance of their diminished size, when found in these
northern situations.
S o n d a tenera; pilosula ubique setis longis intermixtis; caule exiguo. tenero, foliis submembnrnaceis oblongis ellipticis obtusis trinerviis ciliatiq racemis terminalibus 1ateralibuque.-Tab. 46;. f. 2.
(a.) Flower ;-46.) the same, with petals and stamens separated ;--(c.) capsule ;-(d.) cut transversely ;
(e.) longitudinally, showing the seeds attached to the axis,
exactly as in Oebeckiu chineneie. Goert.
Carp. 9. t. 106 ;" as Dr. Roxburgh remarks, in describing his SoneriEa maculata. F1. Ind. ed. Wall. 1.
p. 121.

74. ALANGIEE.

This small order may almost be said to be confined to the East-Indies, as both its
genera, Alongium and Marlen (Stylidium, Lour.) are common in the southern parts of
India, whence they extend along the Malayan Peninsula to Cochin-china, and northwards along the forest-clad base of the Himalaya. Marka begongolia extends beyond
30" of N. latitude, while Alangiunt decaptalum spreads from the Central Range up the
western bank of the Ganges to Allahabad, and the banks of the Jumna. This is common in the Peninsula with A. hexaptalum, said to afford good wood and edible fruit.

75. PHILADELPHEE.
This order, nearly as small as the former, affects a very different locality, but serves
to show the analogy in the vegetation of very distant countries. The genus P h i W p h u s
was known only as existing in the South of Europe and North America, until Dr.
Wallich discovered a new species in the Himalayas. This is formed of two varieties,
which he at one time considered two distinct species, P. tomentosus, which is probably
only a more advanced state of P. trijloms, having the appearance of the figure at
T. 46. This is common in Sirmore and Kemaon, at elevations of 6,000 and 7,000 feet,
and P. tamentosscs was procured by Dr.Wallich from Gossainthan. Deutaia is one of the
new genera found by Thunberg in Japan, and which, on identifying in the Himalaya,
first led me to perceive the affinity of its flora to that of that island ; new species have
been discovered by Bunge in the north of China in addition to the three enumerated
by
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by Dr. Wallich from the Himalayas, D. staminea, Brunonkana, and corymbosa, 'the &-st
figured in PI. Asiat. Rar. 191, and the last in T. 46. p. 2. of the present work. The
last is found at the highest elevations, as on Achararida and Urrukta, and the others
are common about Mussooree, and every where in the mountains at similar elevations.
All appear to be suited to the open air of English shrubberies.
PhiZudeZphtse tomsntosus; (Wall.) foliis oppoaitis petiolath ovablanceolatis acuminatis errata
denticulatis subquintuplinerviis tomentoais vel glabriuaculis subtus nervis pil&g nunis oppositis
floriferis, flonius inferioribus axillaribus solitariis superioribus terminalibus trifloria racernosis,
calycis lobis acuminatig stylo medio quadrifido staminibus quali. Wall. Cat. Herb. Ind. n. 3653.Tab. 46. f. 1.
Dartwicr coydnma; (Brown.) foliis ovatis acuminatis denticnlato-eerrulatis sublevibue, corymbie
lateralibus terminalibusque longe pedunculatis multifloris, calycis laciniis minimis, stylis Sv-5longis
medio dentatis.-D. q & a
(Brown.) Wall.Cat. Herb. Ind. n. 5652.-Tab. 46. f. 9.-(a.) Flower
seen from above;-(6.) from below.

76. MYRTACEB.

The Myrtacea are well known for the elegance of their appearance in tropical countries, and from their representative, the conlmon myrtle in temperate climes, but though
nlany occur in, they are not confined within the tropics ; as several genera and many
species are found in Australia and New Zealand, as well as at the Cape of Good Hope ;
so, in India, they extend to its most northerly parts along the foot of the Himalaya.
The genus Myrtus, in addition to its extension north, spreads south as far as the Straits
of Magalhaens, and as well as in the cold parts of Peru, occurs in India on the Neelgherries. The other genera, of which species are found in India, are Psidium, Sizygium,
and Eugenia, common to America and Asia ; Jambosn, found in the latter and Africa;
with Sonneratia and Carya peculiar to India and its islands.
The species of Sonneratia are found only in the Peninsula and the Delta of the Ganges.
Barringtonia acutangula, sumundur-phul of the natives, existing naturally at Chittagong,
is found growing in a clump of trees at Saharunpore (probably introduced) near the
late Mr. Grindall's house ; but Carga arborea, found in Martaban, and Tenasserim,
extends naturally as far north as the Jumna, along the foot of the Himalaya, with species
of Siaygium, as S. Janrbolana, a variety calledjumawa ;S. Panialla ;and another species,
allied to the first, which occurs still further north in the Suen range, S. venulosum, nob.
The Myrtacea are chiefly remarkable for secreting volatile oil, which gives an aromatic
fragrance to the leaves and other parts of many species, rendering these useful as condiments ; they also secrete tannin, hence the employment of some as astringents ; others
yield edible fruit, as the guava and the different kinds of rose-apple, which are, however,
seldom unaccompanied by a degree of aromatic principle, which readers them agreeable
to some, but disagreeable to others.
Though naturally growing more to the southward, s m e of this tribe succeed well in
the gardens of Northern India, as Jambosa vulgal-is, Psidium pyr$emm and pom$erum,
Siaygium Jambolana, and what is remarkable, Melaleuca C.jeputi, though a native of
the Moluccas. This is probably owing to the quantity of essential oil it contains, as
well
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well as to the looseness of its bark, which separating, like that of the birch, renders
more difficult the transmission inwards of the cold during the winter season.
But as this is the species stated by Mr. Jack to be more fragrant than any other, and
that from which the Cajeputi (Kayaptee) oil is distilled, it is probable that it might be
successfully cultivated in many parts of India, as it succeeds in the open air so far north
as Saharunpore. So would also, in southern parts, Myrfus Pimenta, or allspice, now
cultivated in Jamaica, but of which tbe trees flourish in the Calcutta garden. The Clouetree, or Cayophyllus aromaticus, is a 'native of the Moluccas, but more difficult to be
grown in other countries : it is however cultivated in Cayenne, as well as in the Isle of
Bourbon: Ceylon, and the southern parts of the Indian, as well as .of the Malayan
Peninsula, appear the only parts of the British territories suited to the purpose, though
the tree grows freely in the Calcutta garden. I t is remarkable that Persian authors give
kurphullon as the Greek name of cloves. Myrtle berries are still used in Indian medicine, and imported from the north; Myrtus tomentosa yields edible bemes on the
Neelgbenies, as the common myrtle does in Syria. The union of astringency with
aromatic principles accounts for the employment of some of this tribe in New Holland
as substitutes for tea: while Eucalyptus resinifera yields a kin0 remarkable for its
astringency ; this principle pervades even the edible fruit of Sixygium Jambohna, as well
as every part of the tree, of which the leaves and bark are used in Indian medicine.
Many of this tribe yield excellent wood, as species of Eugenia and Sixygium, as well
as the New Holland Eucalypti, which would succeed well in Northern India, with many
other of the plants of that region.

77. CUCURBITACEB.
This order, known in Europe from its products forming a luxury, rather than a necess a y of life, includes, in tropical countries, an important group of plants, as they
afford to the inhabitants a considerable portion of their food. They are chiefly remarkable
for the power of adapting themselves to the different situations where they may be
grown. Thus we hear of their affording large and juicy fruit in the midst of the Indian
desert, where water is 300 feet from the surface (Ehhimtone), and they are equally
grown in the dry season on the sandy islands of Indian riven ; but excess of moisture
does not appear to be injurious, as tbe great majority are successfully cultivated in the
rainy season ; and Mr. Moorcroft describes an extensive cultivation of melons and
cucumbers on the beds of weeds, which float on the lakes of Cashmere ; they are similarly cultivated in Persia and in China (v. Hort. Tram. 2d Ser. vol. 1. p. 468. and
Staunton's Embassy). Being chiefly annuals, which a few months suffice to bring to
perfection, we find them succeeding in the summer temperature of northern climates,
and thus extending from the Line to 55' or 60" of northern latitude, and southwards to
the Cape of Good Hope. Their place in the natural series is uncertain ; but in habit
they are very unlike those near which they are at present placed.
2 F
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The Cucurbitacee are common every where in India, both in a wild and cultivated
state, belonging to the genera Zznonia, Lagenaria, which hardly differs sufficiently to
be separated from Cucurbita, Benincasa, Cucunais, Lufa, ByonM, Sicyos, Mmrdica,
Trichosanthes, and Herpetospermum; the last, with Zirnonia, and the new genus Coccinia,
formed by Messrs.W~ghtand Arnott of Byonia grandis, are peculiar to India. Most of
the others are found in the tropical parts, both of Africa and America, though they
chiefly prevail in India, and in many parts of the Oriental Region.
From the similarity of temperature which prevails over all India during the warm
and rainy seasons, we find nearly the same species every where ; but as most are found
in a cultivated state or afford edible food, they will be enumerated below with those
which afford useful medicines. Some of the species may be seen in the most arid
places, others in the densest jungles ; planted at the foot of a tree they emulate the
vine in ascending its branches, and near a hut, they soon cover its thatch with a
coating of green : they form a principal portion of the culture of Indian gardens: the
farmer even rears them in the neighbourhood of his wells.
From the descriptions of Dr. Roxburgh, and his drawings, as well as those of the
late General Hardwicke, and from finding my specimens collected in Northern India
corresponding in a great degree with those contained in the East-Indian Herbarium, I
have no doubt that considerable certainty has been attained respecting the Indian
species, though they still require the labours of a monographist, who would study their
habits in a living state and at different ages.
As indications of the vegetation of different parts it may be mentioned, that the
species of Zanonia and Sicyos are confined to the forests of Nepal and Silhet, and those
of Herpetospermum to the latter. From these, Trichosanthes palmta extends along the
tract of forest to the Deyra Doon, where are also found the bitter variety of Lagemria
vdgaris, called toombee, Mmnordica Balsarnina, Bryonia cissioides and lacinha ; the
last I have also received from Cashmere. Some of the above occur also in the valleys
at the foot of the hills, with Cwmis Hardwickii, nob. The only species I have found in
the interior of the mountains, are Byonia scabrella and Nqalemis, with a new species
of Ceccumis, C. Himalensis, nob., from Simla, and also from Lieut. Maxwell, from near
the Broang Pass. In the open plains, as near Saharunpore and Delhi, we have Cucumispseudo-Co60cynthis very abundant, as C. Colocynthis is described to be in parts of
Africa; also C. pubescens, Bryonia mtrata, Momordica hurnilis, Lufa tenera and Coccinia
Idica, which indeed is common every where.
From the great size of the fruit, and the quantity of bland nutritious matter they
contain, several of this tribe are cultivated in every part of India, either in field or
garden cultivation; as Lagenaria vulgaris, adkuddoo, of which the variety toomba is used
for making the stringed musical instrument, called sitar ;Cucurbita Pepo, meethn kuddoy);
C. Citrullm, turboox; a variety of this called tentsee; Benincasa cerifera, petha ;
~ucumisMelo, khurboora ;C. Momordica,pkoot ;C. sativus, kheera ;C. utilissimus, kukree;
Lu$a pentandra, aczrtangula, clavata and racemosa; the two first called ghia and kalee tori;
Momordica
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M'&a Charantin, kurella ;M. muricata and dioica, Trichosanthes anguina, chuchinda;
T. dioica, pultoul; and T. cucumerina, junglee chuchinda. To these, the native names
by which they are known in the northern provinces, have been attached ; the synonymes may be ascertained from the works of Drs. Roxburgh and Ainslie. Of
many of the above, the seeds are used medicinally, and yield oil, as of al-kuddoo,
tentsee, khurhza, and phoot, forming a few of the cooling seeds of the Indian, as some
did of the ancient Materia Medica. Those of Cucumis Momordim are described by
Dr. Roxburgh as being ground into a kind of meal, and the fruit of Cucumia utili,wimus
as particularly valuable for long voyages, in consequence of being easily preserved good for several months. The fruit of other species, though not cultivated,
is eaten in India; as of Byonia rostrata and umbellata, Trichosanthes cucumerina,
Cucumis pubescens, which is highly valued, as it becomes aromatic on ripening.
The root also of some species is edible, as of Momordica dioica and BymM umbelkzta.
The useful species of other countries might easily be introduced, if required. The vegetable marrow, a variety of Cucurbita ovifera, however, seems the only one particularly desirable. But the mode of cultivating cucumbers, melons, &c. on beds of floating
weeds, as practised in Cashmere, and described by Mr. Moorcroft (Joum. Geog. Soc. 2.
p. 258), might be taken advantage of in India, where piecm of water, covered with
masses of aquatic plants floating on their surface, are abundant, and might thus be
made to yield a fruitful crop.
I t is generally well known, that along with the bland, there exists a bitter principle
in the fruit of many species of this family, as in the rind of the cucumber and the
melon. In many, however, this predominates to such an extent, that they become
intensely bitter, and are used as purgatives, as the colocyntht squirting cucumber, and
bryony, in Europe; all which also form, or are supposed to form, articles of the
Indian Materia Medica. So the African bryony has the same properties as the European ; and in India, with the true colocynth, we have a nearly allied species, which I
have called C. pseudo-Colocyrrthis, substituted for, and indeed from similarity of appearance
and effects, considered in Northern India to be the true colocynth. Another species,
C. Hardwickii, nob., from its bitterness, is called puharee indrayun, or hill colocynth.
So also the wild and bitter variety of Lagenaria vulgaris, called toombee, and used for
making Fukeers' bottles, is considered poisonous. Indeed I was informed by :Nanoo,
a very respectable and intelligent native doctor, attached to the jail hospital at Saharunpore, that he had seen a case of poisoning from eating of the bitter pulp of toombee,
in which the symptoms were those of cholera. Lufa amara also, according to Dr.
Roxburgh, is bitter in every part, and violently emetic and cathartic; so L. tenera, nob.,
kurwee tori, is used in native medicine, and L. Bindal is considered in Northern India
a powerful drastic in cases of dropsy ; L. g r a v e o h has a heavy disag~eeablesmell.
To these may be added. Trichosanthes laciniosa, amara, incisa, and palmata, all of which
are used in Indian medicine. The roots of T. cordata were at one time, Dr. Roxburgh
informs us, sent to England, either as a substitute for, or as the real Columbo.
2 F 2
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Cucurnis pubeeclene. (Wild).-Prod. Flom Penins. Ind. Or. 1. p.342. C. &ae~,atmt~~. Roxb.
F1. Ind. 3. p. 7%. Wall.Cat. 6734. partly. v. Tab. 47. fig.1.
This plant, common about Saharunpore, is esteemed by the natives for its fruit, which becomes
aromatic on ripening, hence (C. arornatica, nob.), but it is too closely allied to be separated from'
which itself resembles C. turbirustw and .C. trigonue, so nearly as only to be distinC. ~~,
guished, according to Dr. Roxburgh, by the fruit, "which is about the size of a partridge's egg, downy,
maculated, and without any tendency to be three-aided." (Roxb. F1. Ind. 3. p. 7 s ) .
C. Hardwickii; stems slender, climbing, very scabrous with white, frequently, hair-bearing glands,
leaves cordate-acuminate, somewhat 6-lobed, or b-angled, anglw acute, upper surface very hairy, under
less so, margins undulately crenate, minutely toothed, male flowers one or two together, female solitary,
calyx of each very hairy; fruit oval, oblong, rounded at both ends, from aS inches long, and about
half as broad, marked with narrow white stripes; flesh very bitter. v. .Tab. 47. fig. 3. a. the fruit.
Hab. Found at the foot of the mountains, and called puharee ind~ayun,or hill colocynth. In the
figure of this plant, in the late General Hardwicke's collection of drawings, vol. 8. Tab. 23, the same
native name is written, a s I myself obtained so many years afterwards. In d x i n g the name of the original discoverer to this plant, I pay but a feeble testimony of my respect for the memory of one, who so
meritoriously spent a long life in the advancement of every branch of the Natural History of India.
C. paeudo-Cohqnthie ; stems slender, prostrate and radicating, very scabrous ; leaves scabrous on
both sides, with white glandlike hair-bearing tubercles, &lobed, lobes as well as the angles rounded, the
former slightly toothed, the terminal one broader, cuneate, subdivided into three smaller lobules ; male
flowers generally solitary, as are the female, long peduncled. Calyx, tube oblong hispid, segments
narrow, linear, and pint&. Fruit oblong and smooth, marked with eight broad tripes ; flesh very
bitter. v. Tab. 47. fig. 2. 6. transverse section of fruit.
Hab. Plains of Northern India, where it is called Indraytsn and Biehmbha, it may be distinguished from P. Cobydhie, by its oblong, not round fruit, as well as by the obtuseness of the lobes
which in that species are acute, and the leaves more divided, as I have ascertained by comparison
with the Linnean specimen. This is very well represented in the Medical Botany of Messrs. Stephenson
and Churchill from a plant grown in the Chelsea Garden from seed sent from the Mediterranean region.

78. PAPAYACEB.

This small order contains only the genus Carica, which is confined to the tropical
parts of S. America; whence C. Papaya, the Papaw-tree, has been introduced into India,
and is cultivated as a fruit in all the southern parts. The frost in the northern provinces
is in some years so severe, as in a single night to destroy large trees of this loosetextured plant. Botanists have considered the genus Carica allied to both Cucurbitacecz and Urticee. The natives of India have, in addition to the former, seen an affinity
to the Euphorbiacee in its resemblance to the castor-oil plant, and have given it in the
northern provinces the expressive name of Urun-khurbooau, or ricinus-like melon.
The fruit of the Papaya is esteemed by many people in the East ; but it is not so
generally known that its unripe fruit and seeds are vermifuge, and that newly-killed
meat hung up under its shade, and poultry fed on its leaves and fruit, are said to be
made tender in a short time. (Hooker Bot. Mag. 2898).
79. PASSIFLOREB.
The different kinds of Passgora, or passion-flower, which form the type of this
order, are well' known for the elegance and splendour of their appearance. They were
long supposed to be confined to South America and the West-Indies, but the progress
of discovery has ascertained the existence of species of this genus at Singapore and
Penang,
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Penang, as well as of P. Leschenuukii on the Neelghemes, and of P. Nq~lensM,figured
by Dr.Wallich, in Tent. Fl. Nep. t. 11. in Nepal. One species of this genus extends as
far south, however, as New Zealand, though the genus Didemma prevails in New Holland. Tacsonia is confined to South America, though' a doubtful species, T. pubescm
is mentioned as existing in India Orientali. Modecca, according to our present knowledge, is restricted to the East-Indies, Burma, Java, and the northern coast sf New
Holland. The species enumerated by Dr.Wallich were found at Prome, in Silhet, and
the Peninsula of India.
Several of the edible species of P a s s e r a have been introduced into India by the
Calcutta Botanic Garden, and a few as far north as Saharunpore. Many others might
be successfully cultivated in every part of India, and would form useful and ornamental
additions to the gardens.
80. PORTULACEE.
The Portulacee form a small order allied to the Cayophyllee, but, unlike them, are
found chiefly in the hot parts of the world, with a few species extending into Europe
and North America, and others to the Cape of Good Hope and New Holland. A few

species are found every where in the plains of India, belonging to the genera Triarrthema
and Portulacca, with a species of Talinum, T. cuna~olium? in Nepal, and T. indicum,
which appears to be the same as T. stricturn, in the Indian and Malayan Peninsulas.
The latter genus is chiefly found in the New World, with a species in Arabia : the two
other genera have the distribution of the family in the Old World, and are also found in
America. The same species, as Trianthema obcordata, cystallina and decandra, and a
pentandrous variety of the last, if it be not a distinct species, with Portulacca okracea
and P. quadriJda, are found in the northern, as in the most s o h e m parts of India, and
the Malayan Peninsula. In the fort of Toghlukabad, near Delhi, I found a species which
appears distinct from any, P. geniculata, nob., but it may be only a variety of Dr. Roxburgh's P. quadr$da, a species found in Arabia and Egypt, as well as in India. The
fleshy bland leaves of the common Purslane render it useful as a pot-herb in the countries where it is found ; in India it is even cultivated for this purpose ; P. meridians and
Trianthema obcordata are also so used ; as is Claytonia perfooliata in America.
81. PARONYCHIEE.
The Paronychiece of M. De Candolle, called also Ilecebrece, are divided into several
tribes, some of which are considered Orders ; as Scleranthee, Queriacee, and Jfinuart k . They are allied to Portulacee, and like these to CaryophylleQ and Amaranthacece.
They are found chiefly in dry, barren, and sandy places in the south of Europe, and
north of Africa, and southwards at the Cape of Good Hope and in New Holland ; a few
are found in Siberia, and in both North and South America. Though a few species
only are found in India, these exist nearly every where, as Poiycarpea coymbusa from
Ceylon tosaharunpore and westwards to the shores of the Red Sea. P. spadicea is confined
to the Peninsula ; and Hapalmia Lejingie, Wall., the k j i n g i a Indica of authors, is
common
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common every where. Dymaria (cordata, W. and A,) extensa, belonging to a genus
which is placed both in this order and in the tribe Alsinecz of Ca~yophylleQ(v. p. 78),
extends from the Peninsula up to the Deyra Doon. The above were the only genera
known to exist in the plains of India ; but Illeccbrum, found in moist places in Europe,
has a species in Kunawur, which I have called I.erectum, though it can scarcely be distippished from I.verticillatum; and Herniaria, having the distribution of the order,
has a species in Cashmere, H. Cashmeriana, nob., nearly allied to H. incana.
82. CRASSULACEE.
The Crassulacec~,named also
and Succulent&, are found in various parts
of the world, but in the greatest numbers north and south of the tropics. From the peculiarity of their absorbing surface, they are enabled to obtain nourishment from the
driest atmosphere, and probably, to check its excess in the most moist; for we find them
both within the tropics, and attached to barren rocks in the driest parts of India, as
of the Cape of Good Hope. Byophyllum, so remarkable for the rooting property of its
leaves, introduced from the Moluccas and the south of India, succeeds in the gardens of
N. India. Kalanchoe, found in Egypt, Arabia, and Sierra Leone, has a species,
K. variam, in the Deyra Doon and lower hills ; with K. laciniata, and two or three
other species in the Peninsula of India. &durn and E l h a ? , found chiefly in the cold
parts both of the Old and of the New World, and Umbilicus, confined to the former,
have been discovered in the Himalayas. Of these, the species of Mum are about
twenty in number, with flowers of various colours, as red, blue, white, and yellow ;
some fixed to rocks; others, as S. sim~tumand linearijolium, growing on the mosscovered bark of trees; a few are confined in their locality: others spread along the
whole extent of the mountains with which we are acquainted, as S. Himalayanurn, from
Nepal to Cashmere, and S. multicavle, rubrum and azureurn, if the same as S. Gerardianum, from the latter to Sirmore and Kemaon. In the arid country of Kunawur, two
species have been discovered, S. Moorcroftianum,Wall., and S. capitaturn, nob. Umbilicus
spathulatua, nob., Ic. ined. 144. f. I . (Mum adenotrichum,Wall.?) is common on the
Mussooree and Suen Ranges, and TillcEa? p t a n d r a , Ic. ined. 142, found in the same
situations, occurs also on Kedarkanta and in Cashmere.
The Crassulacece, like several other of the families near which they are placed,
possess little medicinal properties, though a few were included in the older systems of
Materia Medica.
Sedtun lilzearifolium; caulibus suffructiculosis epiphytis, ramis-floriferis rosulatoconfertis, foliis
alternis numerosis lineari-lanceolatis integris vel minime denticulatis, floribus terminalibus eolibriis
v. 2-3 wrymbosig petalis albis oblongis apice acuminatis.-Tab. 48.f. 1.
Hab. On mosgcovered trunks of trees at Mussooree in the rainy season, the flowers are generally
solitary, and the leaves entire, as represented in the figure.
S. aaureum ; caule simplici ? foliis wrdatoavatie lrevibus suboppositis, floribus corymbosis, pet~.'is
azureis oblongis acutis.-Tab. 48.f. 2.
Hab. Peerpunjal. S. Gerardiunum;if a variety of this is found at Simla and on Kedarkanta
S. anxineunr ;
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8. ooccineurn; radice crassa, caulibus n u m d rogulabamfertia, foliis subhbricatis linearibus
integris, corymbis terminalibus paucifioris, petalia oblongis obtusie calyceque rubria-Tab. 48 f. 3.
Hab. Boodurwar, neer Cashmere.

This order, allied to Crassulacea, as well as to C h W a and Alainea, and composed
chiefly of succulent plants, is found in hot and sandy parts of the world, from the south
of Europe to the Cape of Good Hope and Van Diemen's Land. The genus Mesembryanthemurn, out of upwards of 300 species, has only three, in Egypt and Arabia, of
which one extends to the south of Europe. h i u r n , found on the sea-coast, in the
hot parts both of the Old and of the Newworld, has a species, S. repem, near Tranquebar, in the Peninsula of India, and on the opposite coast near Moulmein. Glinw
lotoides and dictamnoides, which hardly differ from one another, are found in every part
of India, and the genus in the south of Europe, north of Africa, Arabia, and Egypt.
The succulent leaves of Tetragunk q a n s a , used as a pot-herb in New Zealand,
have been introduced into England, and might be so into India. M e s m b r y a n t h m
edule and Sesuvium Portulacastrum are used for the same purpose. Other species of
Mesembryanthemum yield soda, as M. genicul@nwrnand nodt'@mrn, ghasool of Forskal,
which are probably the plants referred to under this name in Persian works on Materia
Medica. I t is not known what plants are burnt for the purpose of obtaining the soda,
Sujjee muttee, exported from the shorelsr of the lakes of Western India.

Of nearly 200 speciea of this family at present known, all appear to be natives of
America, though Dr. Roxburgh has a Cactus Indicus, which he considers to be a native
of India, as well as a C. Chinensis, from China; Opuntia vulgaris has become so
common, as to appear a native of the south of Europe. This, growing in the most arid
situations, and affording a grateful fruit in the hottest weather, has appeared to Colonel
Herriott, and he is joined in this opinion by the late Mr. Haworth, from the similarity
of climate and other circumstances, well suited to the north of India, where it would no
doubt succeed well, and be a valuable acquisition in place of the Cactw now grown
there, useful only for hedges.
This species, Dr. Roxburgh thirty years ago described as new and common in the
Peninsula of India. Dr. Ainslie states, that this " speciea of Opuntia is indigenous in
India, and is what the wild cochineal insect, when introduced, fed on so voraciously, as
almost to have rendered the plant extinct on the Coromandel coast." I t is equally
common in the north of India, and has there a Sanscrit name, nagphvm', applied
to it, as in the more southern parts ; but Professor H. H. Wilson informs me, that he
is unable to say whether rightfully or not. Messrs. Wight and Arnott consider it,
from an examination of a drawing of Dr.Wightls, to be the Opuntia Dillenii, figured in
the Botanical Register, t. 255. The Indian plant is certainly like this, but my specimens
are insufficient for a comparison. If introduced, it must have been so, long previous to
the
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the introduction of the different kinds of Opuntiu by Dr. Anderson into Madras, as it
was at that time common in every part of the Peninsula of India.
The luxuriant existence over so great an extent of India of a species of O p u ~ i a ,
whether indigenous or not, suggests the introduction and extended culture of Cochineal,
notwithstanding that this has already been tried and failed. But it may be observed,
that so little was known respecting the kind of insect introduced, the mode of treating
it, or the climate best adapted for it, that the experiment can hardly be considered
a fair one. Many years ago, Dr. Anderson, of the Madras medical service, introduced
several of the useful species of Opuntia, which he cultivated in his garden. Captain
Nelson, an officer of the Indian army, on his return from England, stopping at Rio
Janeiro, obtained some of the Opuntia with cochineal insects on it, which he brought to
Calcutta, and sent to the Botanic Garden, whence they were distributed to different parts
of the country. But so little seems to have been known, whether the grana j n a or
grana sylvestra insect had been introduced, that it was inferred to be the latter, as Dr.
Ainslie states, " from its preferring the Cactus Indicn, and refusing to feed either on
C. cochmilZifer or Tuna." Dr. Fontana, in an interesting communication, published in
the Asiatic Annual Register for 1799, and reprinted in Tennant's Indian Recreutions,
mentions both the Manilla and Chinese Opuntias, but states that the insects thrived
best on the species indigenous to Bengal. The cultivation was extended, and the
quality improved, as in 1795 only five rupees a.seer, but in 1797 seven rupees a seer
were given for Bengal cochineal, when Mexican was selling at about 16-20 rupees.
The Bengal Sylvestris, Dr. F. states, contains only from 9-16 to 10-16 parts of the
colouring matter contained in the Mexican. The cultivation, however, was subsequently given up, probably on account of the decreased price of cochineal, and the
\
more profitable cultivation of indigo ; but latterly it seems again to have been resumed,
as I have seen some good specimens of cochineal made in Bengal.
I t is not intended by the above notices to recommend the resumption of a cultivation,
which has been tried, and appears to have failed, but only that as the experiment is
inconclusive, in consequence of the grunaJina insect not having been introduced, and
the glvestra only into the southern parts of India, it seems worthy of repetition under
more favourable circumstances, and in situations not so well adapted for the staple
articles of Indian commerce, especially as in these, the Cactus thrives particularly
well.*
85. GROSSULARIEE.

* The cochineal, Coccus Cacti,

is chiefly cultivated with any aue in Mexico, where the granafirur ie sown on
the plants about the 10th of October, on the return of the fine weather, the females having been kept under
cover during the rains. The grana rykrestra is gathered h m inaecta in a wild state; but cochineal is also
imported from Georgia and South Carol*
and some of the West-India islands. It has also been tried in
Peru, Hayti, and Bracil. The imports are from 220,000 to SS0,0001bs., and have been as high as 700,0001bs.,
but the price at present is low, and kept down by the importation of large quantities (600,0001bs.) of lac, the
produce of another epecies of Coccus, C.Zacciienu, peculiar to India. A demand, however, exists for it in Central
Asia, as we learn from Lieut. Burnes they give at Herat thirty-two rupees a-seer, for some which they import
from
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85. GROSSULARIEBE.
Currants and gooseberries are so familiarly known, that every one may form a correct
idea of this order, which contains only species of the genus Ribes, to which both
of the above belong. The species are found in the temperate end cold parts both of
the Old and New World, as well in the northern as in the southern hemisphere. We
therefore find them, as we have done species of so many other genera of a similar
distribution, every where along the Himalayas ; though as yet only three species have
been discovered. Of these, R.glaciak, found on Gossainthan, as well as on Choor
and Manma, at elevations of from 8,000 to 10,000 feet, is nearly allied to R. petreurn.
R. acuminatum is found in similar situations, as well ae eastwarh in Kemaon and
Nepal. The gooseberry, or a species so nearly allied to it, as to have been referred to
it by Dr. Wallich, but which I have called Ribes Himalensis, is found on Buddrinath ;
near the almost inaccasible sources of the Ganges ; and in Kunawur, as mentioned at
p. 32 and 35. The Himalayan species secrete acid and jelly, but less saccharine matter
than their European congeners, owing partly to want of culture, and partly to the ehortness of the season between their flowering and the accession of the rains ; also, perhaps,
to distinctness of species ; but the European kinds would succeed at elevations, where
little snow falls in winter, and where, from the earlier development of vegetation, eufficient time would be gained for the ripening of the fruit.
86. SAXIFRAGEE.
The Sasifragee, as constituted by De Candolle, contain several tribes, which by
other botanists are considered as distinct orders ; such as Cunoniacea, Bawacerp,
Escnllmiee, Hydrangee, and Saxifrages. Of these, Hydrangea, though polype talous,
are sometimes, from the resemblance in habit to Viburnum, referred to Caprf'oliacee.
Adamia (PI. As. Rar. t. 213) is a genus peculiar to Nepal ; but Hydrangea, found all
along these mountains, is also so in North America, China, and Japan, as well as in
the mountains of Peru. H. altissima (Tent. F1. Nep. t. 50), climbs lofty trees, and
is common, as well as H. vestita ( a p r , Don), which is trigynous.
Of Escalloniee, Ilea is found in the Khassia mountains, and as far north as the Deyra
Doon. I.macrophylla, found in the former situation, was first described by Dr.Wallich
in the Flora Iizdica, but is referred in his Catalogue to Kurrinaia, probably from their
being some plant like it in habit ; as Mr. Arnott mentions that it clearly resembles
I. chinensis. (Hook and Arnott in Bot. of Beechey's Voyage, p. 189, t. 39.) In the
Deyra
-

from Bokhara and Yarkund, probably the Kermes p d u c e d in Russia and Tatay. A kind is dso produced
(v. p. 85) on the roota of a plant in the marshes near Herat; as is the scarlet grain of P o h d , Coccur polonicw,
on the roots of Sclrranthus perennu in the north-east of Europe. Tlie Kern#er, or Coccur Ilicic, produced on the
Quercw I l e ~and Qrcercus cocciius, growing in the south of Europe, has yielded a crimson dye from the
earliest ages. The Persian name, kirm, a worn, indicates that the Asiatics were acquainted with its true
nature, when in Europe it was thought to be tlie seed of a plant. The French, with their characteristic quickness, have intrduced the Cochineal into Algiere, with other tropical products.
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Deyra Doon a very distinct species is found, I. nutam, nob. (Ic. ined. 146), resembling I.virginica in habit, and in having terminal spike-like racemes, of which the
capsule separates on ripening into two distinct carpels. I n I.macrophylla the spikes
are axillary, and 2 to 3-fascicled. (v. Wall. Ic. ined. 156.) The other species of the
genus are found in China and North America.
The true Saxifrages are well known from being so common in the mountains and
fields of European countries. They are found in other cold parts of the world, as both
Northern Asia and America, the mountains of South America, and the Straits of Magalhaens, as well as on the Himalayan mountains. The genera found in the latter are
&sfraga, Chysospknium, and Parnassia, commou in both Europe and North America,
Tiarella, found in the latter only, with Astilbe, peculiar to these mountains ; A. rivulrrris,
Don (Spirea tritemata, Wall. 706) occurs in Nepal, and also a t Mussooree.
Of the Saxifrages, S. ciliata and li,aulata are allied to S. crassifolia ; S. odontophylia,
and S. lanuginosu, nob. to S. granulata and Sibirica. S. stenqhylfa, t. 50, from Peerpunjal, is so like specimens of S.JEagelfuris, from Melville Island, as only to be distinguished on a close inspection. S. mucronulata (qinulosa, t. 50. f. 2), with S. aciculata,
nob., allied to S. Brunonis, and S. brachypoda (gla)rdulosa, Wall.), belonging to the
same group, are found on Choor and Kedarkanta, where the climate, from the shortness of the season after the melting of the snow and the power of the sun, has been
compared to that of polar regions, p. 20. S. imbricata, t. 49. f. 1, is one of the singular
forms found in Kunawur.
S.parnassijolia, Don, which varies so much, as apparently to include both S. divcrsifolia and Moorcroftiann, resembles, in one of its varieties, Parnassia, very closely in
foliage. This genus, referred here by Mr. ~ r o w nand Dr. Lindley, has a species,
P. nubicola, common every where in these mountains, the rest of the genus being
found in Europe, Eastern Siberia, and North America. Vahlia, referred here by De
Candolle, but still continued in Onagrarie by Bartling, is the only genus which displays
the anomaly of growing only in hot parts of the world, as Egypt, Senegambia, and the
Cape ; and in India, in Tranquebar.
Saaifraga imbricata ; caulibus numerosis dense cmpitosis foliosis, foliis minimis undique arctimime
imbricatis ovatis oblongis crassis apice subtriquetris puncto terminali marfiibus ciliato-serratis, floribus
solitariis terminalibus, sepalis glanduloao-ciliatis, petalis obovatis unguiculatis trinerviis sepalis longioribus. Tab. 49. fig. 1.
Hab. Kunawur.
S&fraga r a m u h a ; Wall. Cat. N. 446. Ser. in DC. Prod. 4. p. 21.-Tab. 49.f. 3.
Though it agrees in so many respects, I have hesitated in referring this plant to S. r a m u h a ,
described by M. Seringe from imperfect specimens; in consequence of its more diffuse habit, the branches
being frequently terminated by solitary flowers, and the leaves being smaller and more obtuse; but
these differences are not greater than thaw observed in the varieties of 5'. casia, to which this species is
most closely allied.
S. cilicrta. Tab. 49. fig. 2.
I have had some difficulty in naming this plant, as the published descriptions, as well as the distributed specimens of Wall. Cat. 4492. and figures of S.Zigulata;, to which it is most nearly allied, do not
corr~pondwith one another; indeed, two distinct species pass under that name. Dr.TVallich (As.
Res. xiii.
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Res. xiii. p 598) describes S. ligulata with leaves " bani angustata,-crenato-dentata, dentibus crenisque
ciliis longia-uti olnnes plantae partes loevia, carnosa, ad lentem punctata" " Scapus crassus apicr.
senlel bisve furcatus." " Flores congesti in paniculam terminalem compactam subracernosam nudam
leviter nutantem." Calyx profunde quinquefidus lacinise leviter ciliatte-a plant corresponding in every
respect with this description, except in the leaves being lem ciliate, I have found growing in Choor,
Simla, and Kedarkanta, and with which the specimens in the EaseIndia Herbarium, W .R from
Buddrinath, correspond, as well as the figure in Loddiga' Botanical Cabinet, t. 747.
The plant, S. ciliuta, figured in Plate 49. fig. 2. is found on the Musaooree and Suen Range, at
lower elevations than S. ligulata. The leaves are ovate and obtuse at both ends, extremely hairy on
both, but especially the under surface, and along the nerves ; the peduncle is slender, the inflorescence
an erect, but lax spreading panicle; the calyx gamosepaloug and cupshaped at the base, and consequently less deeply divided than in S.ligulata, with the lacinise entire, and not ciliate, and the petals
more unguiculate.
S. etenuphyIda ; Tab. 50. f. 1.
This specie8 m closely resembles S.&ehris from Greenland and Melville Island, that it might be
considered a modification of that species, and almost the same words used in describing both ; but this
may be distinguished by the sepals being narrow and lanceolar, the lower leaves acute and not obvate,
and by its being more sparingly covered with glandular hairs. I t grows on Yeerpunjal.
S.rnucronulata ;caule simplici paucifloro, stolonibus capillaribus rosulatig foliis inferioribus rosulatis
margine glancaulinis alternis, omnibus trinerviis lanceolatis basi attenuatis spice spinul-mucronatis
duloso-ciliatis, petalis oblongis ovatis bnerviig se@s acutis trinerviis marginibus glanduloso-ciliatiu,
stigmatibus crassis.-S. spinulosa, Tab. 50. f. 2. a. Plower with the petals c. separated, and half of
the stamens d. cut off; e. pistil ; b. sepal magnified. Having observed since the publication of Plate 50,
that there is already a S.s p i n h a , DC. Prod. p 47, I have been obliged to substitute the present for
the name first imposed.
Pamaseia necbicola; (Wall. Cat. N. 1946) stigmatibus tribus, nectariis trisetis staminibus brevioribus, foliis radicalibus ovatis '7-nerviis, caulino breve-petiolato cordato-ovato, omnibus subtus ferngineis ; petalis obovatis subcrenatis unguiculatis basi ciliatis. Tab. 50. fig. 8. a. Flower with the petals,
and b. the stamens separated, shewing the angled scape and pentangular lower adherent half of the
calyx ; d. fertile, e. abortive stamens; f. germen with the calyx and stamens attached above its middle;
g. transverse section of the trilocular Svalved capsule.

87. U M B E L L I F E R E .
The Umbellifere, from their peculiarity of habit and inflorescence form one of the
most natural of families, and of which almost any individual may be recognized a t a
glance; but in proportion to this facility of recognition, is the difficulty of ascertaining the genus to which any particular plant may belong. Indeed so great a
resemblance is there between these, that it has even been said that the whole order
might be considered only as one huge genus. But as this, to say the least, would be
iuconvenient, and as the difficulty is great of forming natural genera, different parts
have been selected by different botanists for generic distinctions ; the result, therefore,
has frequently been to form very artificial groups, and to transfer plants from one to
another, and to cause a frequent change of name. This is no doubt owing in part to
many plants having been referred to genera from imperfect specimens, and also to
our more perfect knowledge, in consequence of more careful dissection of all the parts
of a plant. From the labours, however, of Hoffmann and Lagasca, Koch, and De
Candolle, considerable precision has now been attained in the characters of the
genera, though they may perhaps justly be considered as being too much subdivided.
2
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The distribution of the Umbellifere also was so imperfectly known, that they were
long. supposed to be chiefly confined to the northern parts of the northern hemisphere ;
but more extended observation, has shewn that they affect a moderate temperature,
and chiefly prevail in the temperate zone: something less than one-third of those
known are found in the southern hemisphere, and about four times as many in the
Old World, as in America.
Considering, therefore, that the Urnbellifera flourish in a moderate temperature, we
cannot look for them in the plains of India ; and accordingly we find that Dr. Roxburgh
has only described seven wild and six cultivated species in his Flora Indica. Messrs.
Wight and Arnott, in addition to the latter, have described twenty species, some found
also in Bengal, but others from the mountains of the Peninsula. But a great accession
is observable in the numbers, immediately we turn our attention to the Himalayas,
where every kind of temperature suited to the growth of plants may be found. In
Dr.Wallich7sCatalogue we have sixty-six species enumerated, among which most of Dr.
Roxburgh's are included; in the author's collection there are not less than ninety species,
of which several are new, and others the same as Dr. Wallich's. The total of the
whole is 127 species for the Indian Flora, of which eleven are found in the plains
and at the foot of the hills, seven only in a cultivated state, and the remainder in the
mountains, with the exception of a few in the Peninsula.
The genera, to which these Indian and Himalayan Umbellifera belong, are Hydrocotyk, Eryngium, (Enanthe, and Daucus, found in most parts of the world ; Ptychotis,
Athamantha, and Torilis, existing in the south of Europe and in the Oriental region.
Falcaria ? Caruni, Bunium, Pimpinella, Bupkrum, Livisticurn, Selinum, Archangelica,
Palimbia, Peucedanum, Heracleum, Pastinaca, and Pkuropwnum, which are chiefly
found in Europe, and eastwards in the Caucasus and Siberia, with a few spreading southwards into the Mediterranean region. To these may be added, Sanicula, Helosciadium,
Sium, Seseli, Cnidium, Ligusticum, and Charophyllum, found in these countries, as well
as in North America. The genus Osmorhiza, also, which was thought to be ratricted
to the latter, has been found in the Himalayas, and not only the genus, but one of the
same species, 0. brevistylis exists in these two widely-separated localities. Hydrocotyle
asMtica and Coriandrum satiuum, as remarked by M. De Candolle, am also found widely
distributed; the first being found in Asia, Africa, and America ; and the second, common
in Europe and the Oriental region, as well as in India, has also a variety, or very nearly
allied species in Mexico. 'Some of the above genera, as Sanicula, Helosciadium, Apium,
and Ligusticum, are also found in South America ; and others, as Feniculum, &seli,
Cnidium, and Peucedanum, at the Cape of Good Hope.
Those, of which species are found in the plains and warm parts of India, as the bases
of mountains, are the new genera Dasyloma, extending from Bengal to Northern India;
and Ozodia, confined to the Peninsula ; also species of Hydrocotyk ;Ptychotis sylvestris,
nob., found in the Khadir lands of the Saharunpore district ; Bupleurum tenue, in the
Kheree Pass ; (Ennnthe stolonifera, in Bengal ; A??~mi?indicum and daucifolium (Wall.
Cat.
C
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Cat. 7208 and 7209), of which I do not pawem specimene; Cnidit#rr difzuum, and
Seseli Indicum, in the plains of Southern India.
The new genera which hare been detected in the Himalayas, are Eriocycla, D a chydium, Cortia, Tordyliopaia, Pycnocycla, Vicatiu, Hymenokna, and Hymenidium. Of
these, the two last are found only on such lofty mountains as Gossainthan, Choor, and
Kedarkanta, as well as on Peerpunjal, whence also I have received the specimens of
Truchydium. Prangos has only been discomred in the plains of Tatary, and Ferukr in
the mountains of Persia and Caubul.
The remaining Umbellifrc~, which are known in India are those found only in a
cultivated state ; but this from so remote a period as to have become perfectly naturalized, and known to the natives, 'as well as to have names given to them in the
languages of different parts of the country; some also have not as yet been found
in other parts of the world ; as Ptychotis A>wun, known every where by the name
Ajwain, slightly varied in different districts ; Feniculum P a n m i u r n , called sonf in
Northern, and panmuhooree in Southern India ; Anethum Soaoa, Arabic sliubit, Hindoostanee soya ; Cuminum Cyminum, called kumoon and zeera su$ed; Apium g r a v e o h ,
known only by the Arabic name kurufs; Ptychotis (Pimpinella?) inuoltmata, called
aneeson in Northern India, but chamo and radhooni in Bengal : it is used by Europeans
as a substitute for parsley. Daucuv Carota, gnjur; to which Dr. Roxburgh assigns
gritgum and gargarn as Sanscrit, though Dr. Carey finds no autlrurity for these names ;
and Coriandrum sativnm, Wall. Cat. 594, (marked by mistake Cuminum Cyminum, which
is N. 7263 of the Catalogue,) cultivated probably in every part of India, as it is included
among the Mysore exports by Dr. Buchanan, and has several names assigned it by
Dr. Ainslie, but is omitted in the Prod. FI. India Penins. I t is known in the north of
India, as in Bengal, by the name dhunya ; kushnees is assigned as the Persian ; and
kuzeereh as the Arabic name. In addition to these, Ptychotis sylvestris, nob., called
arub ajwain, is used as a carminative by the natives; and a kind of carraway, zeera seeah,
Carurn nigrum, nob., is imported from Kunawur.
Having frequently seen that the Persian works in use in India apply what they call
Yoonanee, or Greek names, to many of the plants and medicines in use there, it is
interesting to ascertain, whether, in a fimily so numerous in species, and of which so
many are mentioned in the writings of the ancients, these are applied with sufficient discrimination, and at the same time, correspondence with the results obtained in
Europe, as to warrant reliance being placed on their determinations in other cases.
The results of this investigation appear very satisfactory : as, fbr instance, commencing
with those best known in both countries, Coriander (xo?rov) has korioon, and Cumin has
kumoon, assigned as their Greek names. Celery, known in India only by the name
under which it is described in Avicenna, kuncfs, has saliomr and osaliyoon, evident corrup. Persian works, the Arabic name raaeeanttg', the Persian
tions of c r ~ h r v o vand ~ A a ~ o c r ~ A a o vIn
badian, Hindoostanee sonf, Greek marithotz, are applied to Feniculum Panmorium, a
species so like F. vulgare ( p z p Y p o v ) , as considered scarcely to differ, by Messrs.Wight
and
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and Arnott. Avwov is applied in Europe to the Anise, Yimpi~rellaAttisum ; and at~e~porr
in Northern India, to the plant every where employed, as a substitute for parsley.
This was referred by Dr. Roxburgh to the genus Apium, but subsequently removed
by M. De Candolle to Ptychotis. M.Lagasca, in looking uver my collection of Umbeliiferc-r, considered it more nearly allied to Pintpinella; and Messrs.Wight and Arnott
have also referred it to that genus, though it is anomalous in some of its characters.
Finally, Dr. Roxburgh, in describing Ligusticum Ajowan, states, he cannot conceive that
t l ~ i sfamous Indian plant, aromatic in smell, pungent in taste, used both by natives
and Europeans for culinary and medicinal purposes, can be unknown to European
botanists. To Ajwain, Persian authors assign nankhwah as the Arabic name. This is
the d#b of Avicenna, written nanachua and nnnachue in the marginal translation of
Ammi, in the Latin edition of his works; which names are quoted under Amtni by
Mathiolus, in his Commentaries on Dioscorides. But in Persian works on Materia
Medica, Aarnmi is also given as the Greek synonyme of nankhwah, that is, of Ajwain,
which Dr. Roxburgh justly supposed could not be unknown to Europeans. This has
been referred by M. De Candolle to the genus Ptychotis, which brings it near P. copticum, called at one time Anrnli copticum: the Ammi itself is called Cuminum Ethiopicum
and regiu~n;the latter name is translated by k u m muilookee, and is given as a synonyme of nankhwah in Persian authors.
I n addition to these, other names, a little varied, might be mentioned, as dokur, kiruia,
kokalu, kirdmane, seesnron, seesalioon, kunniyoon, and kooLfiyoon, intended for x w v i ~ o v .
The seeds of Prangospabularia, have the nameJituraaulioon applied to them in the bazars
of Northern India, though there is no proof they constituted the Petroselinz~mof the
ancients. From the locality and uses of Prangos ; being described by Mr. Moorcroft as
growing in the neighbourhood of Draz, on the northern face of the mountains, and affording abundant and excellent fodder for cattle, which it fattens in a short space of time,
it corresponds more nearly with the Silphium of some of the ancients. This is described
by Arrian as growing only with pines on Paropamisus, where it was browsed on by
numerous flocks of sheep and cattle. I t has been generally supposed to be the aasafaetida plant. Lieut. Burnes, crossing in the direction of Alexander's route, found this
in the same situation, greedily cropped by sheep, and even eaten by his fellow-travellers
(as is also mentioned by Kinnier) ; and he supposes it to be, the Silphium of Alexander's
historians. Heeren applies the greater or ti on of the remarks which remain of Ctesias
respecting the Indians to the high land of Tatary, where grew the Sifphium, grazed on
hy innumerable flocks of sheep and goats (Pol. and Com.de 1'Antiq. 1. p. 372), in the
country where cochineal was found (v. p. 224), and whence even now comes the finest
wool. In the same country the Pratgos is found, forming a nourishing and abundant
fodder for cattle. As after the first sowing this requires little care or culture, it would
no doubt be a valuable acquisition'in climates for which it is suited, though of these
we have not a t present any precise notions. I t would, probably, succeed in ICunawur,
at the Cape of Good Hope, and also in some of the Australian settlements,
The

Umbdl,>a.]

T H E HIMALAYAN MOUNTAINS.

23 1

The order of Umbelliferce, so natural in structure, is likewise so in the possession in a
considerable degree of similar properties. The seeds abound most in essential oil, and
are hence frequently warm and carminative-as those of anise, carraway, dill, cumin,
coriander; but the diffusion of a portion in the herbaceous parts renders agreeable, as
culinary articles, fennel, parsley, celery, and others. A remarkable anomaly, however, occurs on the herbaceous parts of many of this tribe being of a poisonous nature,
so that we cannot place great reliance on their generally innocuous nature.
Many have tuberous roots, which are eaten by the natives of different countries, as
species of Bunium and Chceroplryllum are in Europe; and, in the Himalayas, a species of
the latter genus, called sham, C. tuberosum, nob. I n Santa FC and the Caraceas,
Aracacha escuknta is highly valued as a substitute for potatoes, and might be introduced
into India. In others, saccharine matter and mucilage abound without any excess of
essential oil, so that they form a grateful food : as the carrot, parsnip, skirret, and
Pastinaca Sekakul in Persia. If essential oil abounds as well as mucilage, and the
former changes to resin, and the latter to gum, we have a series of gum-resins, which
exude from incisions in the stem, or from the top of the root (FCe), as Assafetida, Galbanum, Sagapenum, Ammoniacum, and Opoponax all of which are employed in Indian
medicine, and have, with the exception of the first, Greek names assigned them.
Having obtained in the bazars two species of seed, as those of the assafaetida plant,
and seeing others in Dr. Lindley's possession from Beloochistan, it is probable that
more than one species of Perula yields this gum resin in the different parts of Persia,
Caubul, and Bokhara. dmmoniacum, called ooshk and ooshak, is produced by Dorema
Ammoniacum of Mr. D. Don (Lin. Trans. xvi. p. 599), in the province of Irak, where
the plains are dry, gravelly, and exposed to an ardent sun. Galbanum, in Persian works,
has barzud given as the Arabic, birceja as the Hindoostanee, with khulyat~and metonioon
as the Greek names (evident corruptions of whPavv and p ~ w m o v owing
,
to errors in the
reading of the diacritical points) ; kinneh and ?lafeel are stated to be the names of the
plant, which is described as being jointed, thorny, and fragrant. Neither its locality
nor nature are well known, but it is probable, as suggested by Mr. Don, that the
plant named by him Galbanum ofinale, from some seed found on the drug, may be a
native of some remote and inaccessible parts of syria ; perhaps of some of the northern
parts of Persia, or of Arabia. Sagapenutn, sugbeenuj of the Arabs, and to which sugajyoon
is assigned as the Greek name in Persian authors, is probably a product of Arabia, as it
is imported thence into India, and into England from Alexandria ; it is supposed to be
produced by Ferula Persica, but the subject is well worthy of investigation by travellers.
Opopmas, called jurcashee?; and said to be produced by Pastinaca Opoponax, is also
inlported into India from Arabia, and into Europe from Asia Minor. Dr. Lindley has some
seed, called hooshee, sent by Mrs. Macneil from the Hills of Beloochistan,which he informs
me, appears to be Opoponax. Some of the above, as Sagapenum, requiring a hot climate
and arid soil, would succeed well in the north-western frontier of India, while others,
as the Assafcetida, might find a congenial soil and climate in the mountains.
NOTES
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By JOHN LINDLEY, Ph.D.,
Proteasor of BOTANY in t h e UNIVER6ITY of LONDON

Egngiwnpkmum. L.
I n Cashmere; quite the name M t h e European plant. I t
is also found in the Altai.
h m g r a c i l e ; fotiis pinnatis, foliolis pdmato-pinnatwis :
h i n i b linearibus obtueb bilobis trilobisve involucro utroque subnullo.
Hab. Nako in Kunawur. Diffem from C. C m i in its
much less-divided leaflets. more rlender and delicate appearance, and in the umbels rarely having more than four or
fire rays.
Dayloma lob~olium;umbellis pedunculatis, fructu exactr
ol~longocalycis dentibus coronato, foliolis ovatis serratis
basi cuneatis integris.
Hab. Choor Mountain. A much larger plant than either
of the other species, and at once diatinguished by the form
of the fruit, which in D . g l a w m is pyriform.
EEIOCY~LA.
Umbellm compositse, generales longiradintae partiales
capitate. Involucra et involucella depauperata Fructus
sect. transv. ellipticus, densiwimb lanatus, a latere compressus, styli8 brevibus suberectis coronatus. Mericarpia
jugis 5, acutis, sub lana absconditis, lateralibus marginantibus. Valleculm 1-vittatae, commiseura 2-vittata. Semen
teres.
very near Swonthw, from which, bowever, it is readily
distinguished by its woolly fruit, which, although minute,
has shong ribs beneath the wool, and by there being only two
crifta t o the c m k m r e . I t also wants the long-diverging
styles of Swanthus.
-SP. 1. Eriocycla nudn. Tab. 51. f. 2.-.
A single flower
m&niiied to shew the peculiar form of the
6. A (
ripe f r u i t c. The same, cut transversely, to ;hew the juga
and vittae.
Hab. Rarung in Kunawnr.
TRA~HYDIUM.
Umbella simplices v. compositse; involucris polyphyllis
foliacds .nrultifidis : foliolis basi membranaceis connatis.
Styli recurvi. Fructus a latere compressus. Mericarpia
jugis 5 inflatis carnosis valleculisque vermcosis, lateralibus
~ejunctis. Valleculae l ~ v i t t a t a ' , commissura bivittata.
Semen facie depressum, a pericarpio ferb liberum.
A remarkable genus belongingto the multivittate Seselitwce, (
and diatinguished at first sight by its simple, o r occasionally
compound umbels and succulent warted fruit. Its nearest
aXinity is with Athanwnta and Ligluiictrm.
Sp. 1. T~wchydiumRoyIei.
Hab. Peer Punjal.
Levistincm argufum; foliis bipinnatis, foliolis ovatolanceolatis inciso-serretis acutissi~nia.
Hab. Mussooree.
Archangelica Royki; caulejuniore pubcscente, foliis bipinnudis, foliolis rhombeis pinnatifidi~ inciso-nerratis, involucelli foliolis aubulatis urubellulae requalibus.
Hab. Urukta. A very distinct species, most nearly allied
(
to A. Cmelini.
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Heracleun c-9;
foliis pionatis rubtus presertim'
et caule villosis, foliolis ternatim sectis: laciniis ovatis
duplicate-serratis, umbellae radiis pilosis, involucelli foliolis
acuminatis radiir quantibue.
Hab. Mussooree. Nexr H . candicnns.
Heraclerim cinemum; foliis ternatis et caule cinereopubeecentibua foliolis tripartitis cordatis duplieato-serratis
subtrilobis, involucelli foliolis sctaceis radiis requalibucr.
fructibus obovatis : vittis linearibus.
H A . biwsooree. Priori affine ;utritlsgue statara pedalis.

PYCNOCYCLA.
Umbellae compositte, deneissime capitatse ideoque quasi
simplicea, polygame. Involucrn et involucella depauperata.
Calycis dentes ncuminati. Petala lanata, quasi biloba,
acumine angustissimo recto inflexo. Styli longiesimi pilosi
suberecti. Flores mrsouli plures unicam centralern bermaphroditum circumstantes : pedicellis cylindraceis incrsseatis fructum mentientibus etsuprategentibue. Fructus pubescens, teres, r o s t n k u . Mericarpia jugis prirnariie fliformibus : lateralibus commissuralibus. Valleculae trivittatze
cornmieswa bivittata Albumen involutum.
' This remarkable genus partakes of the characters of both
the Caucalinea, and Scandicinea of De Candolle. Its numerous vitte refer it to the former ; from all the known genera
of which it however differs, in having no trace of eeeondav
j u g a With several Scandin'necz, especially Ch~~ophyllum,
it accords in the surface and form of its fruit ; but it differs
in the great number of vittre. From all bf both tribes, its
remarkable dense umbels, which, although in reality compound, appear as if simple, distinguish i t at first sight.
Sp. 1. Pycnocycla glauca. Tab. 51. f. a-g.
Pycnocycla glouca.-a. A partial umbel, with the male
flowers in the circumference, and the female in the centre.
b. c. Front and back views of a male flower. d. A partial
umbel in the state of fruit, with the permanent thickened
peduncles of the male flowers surrounding the ripened
females. e. A ripe fruit separated. f.T h e upper end of the
latter shewing the calyx and permanent styles. g. A transverse section of the latter. h. T h e same magnified,shewing
the form of the albumen, the juga, and the vittse.
Hab. Banks of Sutlej.
Chmophyllum r e f & i m ;caule sparsim pilis longin debilibus munito, foliis supradecompositis pilosiusculis lobis
multifidis laciniia acuminatis,umbellia multiradiatis exinvolucratis, involucellis oligophyllis cum pedicellis florum
masculorum defloratorum reflexis, fructibus ovatis elongatin
glabris, carpophoro ensiformi.
Diffem from C. aillosum of Wallicb, in its differently
formed fruit,many-rayed umbels, and more finely cut leaves.
F tands next Ch. bulbosum.
Hnb. Kedarkauta and Nagkanda.
Chmophyllum ncuminatum; caule inferne petiolirqur
sparsirn villosie, foliis biternatis, foliolis Ianceolatie acumirlatis grosse serratis basi pinnatifidis.
ifLLb. Choor. Next ~ haromaticurn.
.
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Oomorhiza baud@, DC.
Hab. Turanda in Kunawur. I cannot distinguish this
from the North 'American speciem ; which o c m on the
wert ride of the rocky mountains, and which i t may therefore
be presumed will be found in the Flora of Northern China.
Ommnhiza 1(Royle) stylie subclaviformibm angulo
w u t o dimrgentibus latitudinem fmctua mbrequmtibus,
caule laxo, umbellis nutontibus. Tab. 62. f. 1.
Hab. Birmore in the Himalayan Mountains.
Pleurorpennwn n'cutmi~m; valleculin fructnr univittds,
jugis laternlibus margine inclasaatw. foliin r u p d e c o m positis, foliolis pectinatie: laciniis acuminatis.
Hab. Choor and Simla
HYMENOLSNA.
DC.
This genus, BII i t stands in l)e Candolle's Prodromun,
contains plantawith three essentially different kinds of fruit.
The m w of the species probably agrees with Hymenoksno
Benthami and Angelicoida~, although what specimens I
have seen are in too imperfect a state to enable any one to
form a fixed opinion upon the subject. But H. ~ u ~ c u
does not appear to differ from Li&cum,
to which Dr.
Wallich had referred it, as it certainly has the albumen and
vittse of that genus ;and H. Brunonis, the albumen of which
in not involute, form8 a genm scarcely differing from
Cnidiwn, except in its remarkably membpnous involucra
Of what are probably genuine H y m e n o h , Mr. Royle's
Herbarium contains the following new species :
1. H ~ W E T IInlifolia;
O ~ U I foliis pinnatis, foliolis rubrotundoovatin arossb serratis, involucri foliolis apatulatis
semi-coloratis parum divisis : involucelli membranaceis
obovatin indivisis costA herbace&.
Hab. Peer Punjal.
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2. H m Z a n a ~ & n i a n a ; (Wdl.) folik pinnatis, foliolir
pinnrtifidl : laciniin lineari-oblongin subtrilobis m r 8 t i s ,
involncri foliolu foliaceb multifidb r d i i n umbella m u h
brevioribus vix coloratis, involucelli rhomboidein stellatis
aemifoliaceis acute tridentatis. Tab. 62. f. 2.
Hab. Kedukanta and Peer Punjd.
N.B. Tbese two laat epeciw us nearly mlrted to (;kidiwA
cuneoium of Ledebob, which is probably .a A1t.i form of

H m l a ~ .
3. Hymmolaa r t s k ;rubmcaulin v. p M m cwleacenr,
foliir pinnatis, foliolis subrotundis 3-6-putitis inciais :
lacinit mucronatis, involucri foliolir foliaceis m u g i n e tantum membranacein involucelli atellatis v i c e foliweis subbipinnatifidis mucronatir membranaceo-datis.
Belmum stellaturn. Don Prod. F1.Nap. 185. DC. Prod.
3. 165. B. foliolir involucellinque d t i h s incidr.
Hab. Lippa and Soongnum in Kunawur.
HYMENIDIUM.
Calycin margo obsoletus. Fmctus sectione trmsremdi
subteres. Mericarpia jugis 5 rubrqualibm alatis, ala meml'blmacea,
a
latenlibus muginmtibns; stylir longis mmrvir
coronata Valleculm I - v i t b b . Comminsura 4-vittata.
Semen semiterea. Albumen hinc planurn.-Herbse prennwl,
foliim supradecompositin. Involucra, et involueellamembranaceo-marginah; hsec floribus longiorr
1. Hymfnidium BrunonO.
Hymenolaena Brunonis. DC. Prod. 4. 245.
Hab. Canhmere and Choor Mountain.
2. HymenidiumT dmiponrrn; foliorum lwiniia lineu i b a s : ultimis 2-%6dis acuminatia, involncri foliolis lanceolato-rhomboidein b-fidis involucelli tridentatis membranreir
arutis.
Hab. Cashmere, Choor, and Kedukant..

88. ARALIACEB.

The Araliucee of Jussieu, to which has been added Hedera, long confounded with
Caprifoliacee, has its genera distributed through both tropical and European countries,
and is found both at the base and at considerable elevations in the Himalayas. In the
Peninsula of India, and in the districts of Chittagong and Silhet, are found species of
Gilibertia, Hedera, and Paratrqpis; of these, the two last, with Panax, extend to Nepal,
where also is found the new genus Torricellia, allied to Hedera. From this to the sides
of the hills in the Deyra Doon, extends Panax frogrum, Roxb*, forming a small tree,
of from sixteen to twenty feet in height : P. decmpsita, found on Gossainthan, occurs
also at Mussooree. Of the genus Hedera, the Ivy, or a variety with yellow fruit,
is the most common species, and may be seen clinging to the rock and clasping the
oak ; affording, from its pleasing associations, glad recognition to the European traveller.
There are several species of the genus in Silhet and Nepal ; but H. escul~olkzand
terebinthacea (Aralia digitata, Roxb., referred to Paratropis by Wight and Am.), with
Hedera parasitica, Don, are found as far north and the last as high as Mussooree.
The plants of this family are not possessed of very decided medical properties, though
the Ginaeng, produced by Panar quinquejolium has been more celebrated than plants of
2a
greater
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greater value. This plant, produced in the mountains of Chinese Tatary, between 39"
and 4Y0, was recognized from the description in Canada and Virginia, whence it is now
exported to China. Subsequently the same plant, or a species so closely allied to it,
that Dr.Wallich has called it Panax pseudo-Ginseng (Pl. As. Rar. t. 137), was discovered
by him on Sheopore, at an elevation of 9,000 to 10,000 feet : an additional instance of
the existence of similar plants in the mountains of China, North America, and the
Himalayas. Though the Ginseng is of little value as a medicine, being chiefly composed
of gum and starch; yet as it is highly esteemed, and always in demand in China,it might
be desirable to introduce its cultivation into Nepal, and the British portion of the
Himalayas,for export to China. Aralia nudicaulis is used in North America as a substitute
for sarsaparilla ; and A. racemosa and urnbellifera, the latter exuding a gum resin, are
also admitted into the American Materia Medica. The ivy, formerly more used than in
the present day, is still retained in the Indian Materia Medica, though the hukeems
do not know that the article is so muchwithin their reach: it is oneof the kinds of lublab,
to which kussoos (evidently x r r r o ; Diosc.) is assigned as the Greek name. I t exudes a
gum resin or peculiar principle, called Hederine, and the leaves are irritating.
89. HAMAMELIDEB.
The small order of Barnamelidea, composed of few genera, and these of but few
species, is remarkable especially for their extensive distribution. Of the genus Hamamelis, one species is found in China, a second in Peru, and the third in North America.
The only species of the new genus Bucklandia (Wall. Cat. N. 7414) referred here by
Mr. Brown, is from Silhet, whence were procured the organic remains first discovered
in India: much to the northward of those described by Dr. Buckland from the banks
of the Irrawadi.
90. CORNEB.

This small order, of which the principal genus has hitherto been placed with Hedern
a s a section of Caprifoliacea, is by M. De Candolle separated from it, and formed into a
small order, of which Cornus is the principal genus. This, found in the colder parts of
the northern hemisphere, comes as far south as Mexico, in America, and from Europe
into Asia as far south as Silhet, along the Himalayan mountains. The species peculiar
to these occur along the whole range, as they were procured by I)r.Wallich from
Silhet and Nepal, and by myself in Sirmore. Cornus oblonga is found at the lowest elevations, being comnlon in the Deyra Doon, and C. macrophylla, with C. nervosa, nob., at
Mussooree, and similar heights. At such, and still higher elevations, is also found
Benthamia fragifera, Lindl. (Cornus capitata, Wall.), which has been introduced into,
and is likely to succeed in England, (Hort. Trans. 2d Series, vol. l), where C . macrophylla would also be a desirable acquisition.
Though the fruit of Cornus is little valued, that of Benthamia is eaten in the hills,
and the wood of both genera is esteemed, as is that of the first in Europe for its hardness
and
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and tenacity, and uae for wedges, mill-cogs, &c., as well as for making gunpowder. An
oil may also be expressed from the needs of Borne species. It would be useful to ascertain whether the Himalayan species may be employed for the above purposes, as also
and other species,
whether they possess any medical properties, like Comw jori&,
used as a substitute for Peruvian bark in North America.
91. LORANTHACEBE.

The plants of all the previous orders have had truly polypetalous corollas ; these now
become monopetalous : the present order is included in the Epicorolla Corisanthera of
Jussieu, though not arranged with the Coroll$orcz of M. De Candolle, in consequence
of the petals frequently continuing more or less disunited.
As we have seen the ivy in the Aruliacea extending into northern climates, so in this
parasitical order, the misletoe has a like distribution, and is as familiarly known in
northern regions, though the mass of the species exist in the tropical parts both of Asia
and America. Thus we find the genus Loranthus in considerable numbers on trees in
every part of the plains of India ; not less than ninety being found in that country and
the Malayan Peninsula, though L. bicolor is the most common speciea. Some few
ascend the mountains ; several occur in Nepal. Of these, L. pulverulentw and vestitus
are found as high as Mussooree; and L. l i p t r i n u s and wrdifolius lower down on the
mountain side. Of fiscurn, also, there are several species, of which some are found on
trees 'in Bengal and Silhet, though I have only met with them in mountainous situations, as V. dichotmnum, near both Simla and Hurdwar ; V. stellulatum, near the former
and Ruengurh, and V. verticill~rum,nob., nearly allied to V. Wightianurn, Wall., at
Mussooree, on the oak. V. elongaturn, D.C. (opntioides, Wall.) is found in the Peninsula, and on the hills of tLe Central Range ; apparently the same species may also be
seen in Colonel Sykes's collection from the west of India. Dr.Wight gives the Dindygul
hills as the locality of some of the Peninsular species. SchczpJa, found in the WestIndies and the Andes of Peru, has a species, 8.fragrans, Wall. (Tent. FI. h'ep. t. 9),
extending from Bechiaco to the great valley of Nepal, and another, S. acuminata, in the
Pundua mountains.
92. CAPRIFOLIACEE.

The Caprifoliacecz, as constituted by M. De Canddle, are composed of the tribes
S a m k and LoPu'cerecz : and are found in cold and mountaiwus parts, chiefly of the
northern hemisphere. Nearly all the genera occur at different elevations, and are
common in every part of the Himalayas. Of these, the elegant genus Leycestsria is
alone peculiar to these mountains ; and the only known species, L. formma, is common
in Nepal and Kemaon, as well as in Sirmore, at elevations of from 6,000to 7,000 feet.
Abelia, named by Mr. Brown in honour of Dr. Abel, by whom the first-known species
was discovered in the Chinese province of Kiangsee, has also been detected in the
Himalayas; and the second species, A. trflora (Wall. PI. As. Rar. t. 15), has also been
described by Mr. Brown (I. c. p. 15). I t was obtained by Dr. Wallich from the loftier
2 11 2
mountains

,
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mountains of Kemaon, and is common at Mussooree, a t an elevation of from 6,000 to
7,000 feet. It is a highly fragrant and very ornamental species, and therefore well
worthy of introduction into England. Triosteum, long considered as confined to North
America, has also been discovered in the Himalayas by Dr. Wallich, who found
T.Himalayanurn, on Gossainthan, in Nepal.
Sambucus, Viburnum, and Lonicera, most abundant in species, are found in many
parts of the world, as Europe and both Northern Asia and North America, whence they
extend to Mexico, and in Asia along the Caucasus to the Himalayas, and eastwards to
Siberia and China. Of Sambucus and Viburnum, species are likewise found in the
Andes: the former also in New Holland, and the latter on the Neelgherries and
Penang. Lonicera is mentioned in the mountains of Northern Africa, as well as in those
of Java.
We have seen that a genus of this family is common to China and the Himalayas,
but we have some species even of another genus common to them both, as well as to
Japan, as Lonicera confusa, longifolia, and Chinensis. The other species of Lonicera
found in these mountains, are L. dversifolia, the most common, of which L. Roykana
(Wall. Cat. 478), is only a variety; those found on loftier situations, as from 8,000
to 9,000 feet, are L. Webbiana, Govaniana, angtwtifolia, and sericea, nob., and on
still loftier mountains, as Kedarkanta, L. obovata, nob. Dr.Wallich's L. acuminuta,
ghbrata, and lanceolata are confined to Nepal; and the new species, L. ellktica,
glauca, and depressu, are found in Kunawur, and closely resemble some of the species
figured by Ledebour from the Altai. L. bracteata, nob., is a singular species found on
Shalma, which is so closely allied, that it might almost be referred to Leycesteria, between
which and Lonicera it thus forms a link.
Both the common and dwarf elder, San~bucusnigra and ebulus, have been traced from
Europe to the Caucasus ; in the Himalayas we have a representative of this genus in
S. adnata, obtained by Dr-Wallich from Gossainthan, and by myself from the mountains
of Cashmere. The species of Viburnum, which are most common in these mountains,
are V. cotinifolium, Ham. (polycarpurn,Wall .), V. Mullaha, Ham. (stellulatum,Wall.),
and V. punctatum. These are common at Simla, Musswree, and similar elevations, as
well as in Kemaon and Nepal, where they were originally discovered : a few species
extend southwards even into the Burmese territories. The species found a t the loftiest
elevations, and which comes into flower early in the season, before the leaves have
made their appearance, and.before the snow has completely melted away on such mountains as Choor and Kedarkanta, is V. neruosum, Ham. (An V. erolbescm and grandiJlomrn ?
Wall.) This, from its long tubular corolla, differs apparently so much from the rest
of the genus, as to have been at first taken, by M. Jacquemont, for a Daphne.
The plants of this family are not possessed of any very decided properties, though
both the berries and the leaves of the elder are much used in Europe. The leaves of
some of this family are said to be slightly purgative, and the bark of others to be astringent. The fruit of one species of Viburnum (V. Mullaha) is eaten in the mountains, and
the
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the young shoots and leaves of Loniceta diuer@d.ia, called dandoo, are used in medicine
by the Hill people.
Lonic3et.a br&a
; foliis ovat~lanceolatis,superioribus oblongo-lanceolath acutis, omnibus breve
petiolatis pilosis, pedunculis bifloris axillaribus solitarb foliis s u ~ u a n t i b u gfloribus nutantibus
bracteis late foliaceiq corolh tubo basi quali, baccis coacretis oblongis junioribus glanduloeo pilosis.
v. Tab. 63. f. 2 . 4 . Flower-buds half concealed by the bracts ; b. bracts spread out, and the flowers
removed ; c. corolla with the petals and stamens ; d. stamens ; e. berry surmounted by calyx.
Hab. Shalma The tumid joints and the branches pmceeding from the centre of d y buds, are
remarkable in this plant, as well as the fructi6mtioo. This should refer it to Xylosfacm, distinguished
from Caprifdium by Mr. Brown,but both genera have been merged in Ltmkma by M. De Candolle.

93. RUBIACEB.
The great family of Rubiaced is by some botanists separated into the two orders of
Stellate and Cinchonaced ; which are certainly very closely allied to one another, but
the separation is in some respects advisable, as they differ much in geographical distribution : the Cinchonaced being found in warm, and the Stellate in cool climates, chiefly
of the northern hemisphere. Of these, species of Asperula, Rubia, and Galium, extend
from Europe along the Caucasus to the Himalayas; the two last occur also in both
North and South America, Rubia at the Cape, and Galium in New Holland : the
former extends also to the Burmese territories, and is found on the mountains of Java;
Galitlm alone of the tribe occurs in the mountains of the Peninsula. The species of
this genus which occur in the Himalayas and Kunawur, are numerous, and have a close
resemblance to their European and Siberian congeners. Rubia cordifolia (Munjista,
Roxb.), occurs in Siberia, Japan, and the Himalayas. R . a c u h t a is a new species
from Kunawur, as is Aqerula glauca, allied to A. cynanchica, from the same region.
The plants of this tribe possess a slight degree of astringency; on which account
some were and are still used in medicine. Of these, Galium is referred to in Persian
works under the name galion. Rubia tinctorurn, or madder, is the best known for a
property (redness of the roots) possessed by many of this family, which renders them
valuable as dyes. For this, R . cordifolia (R. Munjista, Roxb.) is used as a substitute
in the East, and forms even an article of the export commerce to Europe, under the
O Vthe
? )
name of Munjeeth ;for this Fmh is given as the Arabic, and rodeen ( E ~ U ~ ~ ~ ~ V as
Greek name. R. angustissima, from Tong dong, has also highly-coloured roots.
The remainder of the Rubiaced have by Dr. Lindley been denominated Cinchonacee
from the most important genus, and may be treated of together, as they chiefly occur
in the tropical parts of the world, and have a northern or southern extension only
according to local peculiarities of climate. Putoria occurs in the north of Africa and
south of Europe, A Hedyotis in Carolina, and Pincknyu pubens in Georgia ; Burchelia,
a Gardenia, Oldenlandia, and others, occur a t the Cape of Good Hope ; Psychotria,
and a few others, in New Holland ; but the most southern is Nertiera depressa, found
in the Straits of Magalhaens. They abound in the warm parts of Asia, Africa, and
America, as well as in the tropical islands. They also prevail on the Andes of Peru
and the mountains of Mexico ; so are they found in India, on the Neelgherries, and
other

238

ILLUSTRATIONS OF THE BOTANY O F

[Rubiacea.

other mountains of the Peninsula, but especially on those of Silhet, whence they
extend northwards to Nepal, and along the foot of the mountains as far as the banks of
the Jumna. A few also ascend them, to elevations even in this northern latitude,
of 5,000 and 6,000 feet.
The genera, which are chiefly prevalent in India, and more especially in its southern
parts, are ATauclea, Hymenodictyon, Mussenda, Gardenia, Ranrlia, Cupia, DC , Styhcoryne, Yetunga, Wendiandia, Ophiorrhizu, Argmtemma, Dentella, Hedyotis, OMenlandia,
Morinda, Vangueria, Guettnrda, Pederia, Canthiurn, Ixora, Pavetta, Grumika, Cofm,
Psychotria, Geophila, Cephalanthus, Borreria, h'permacoce, Knoxia, and Putoria. Of
many of these, the greater number of the Indian species occur in the forests of Silhet
(where are also found AIyrioneuron, Pleotheca, Androtrqpis, and HorsLfieWia), and other
southern districts, but the numbers increase as we approach the line ; where, as of
UivphyElum and Uncaria in Penang, kc. the greater number of species exist, with one
or two only spreading north. Some of the above genera are common to India and Africa,
as Grumilea, Kohautia, Nauclea ; others to the former and South America, as Musendu, Morinda, Geophila, Cephalanthus, and others ; while several are common to the
three. Some are peculiar to the mountains, as Menestoria, DC ., Hymenopogon, Wall.,
and a few new genera to the Peninsula of India. (v. Prod. F1. Ind. Penins.)
The species of these genera, which have the most northern extension, being common
in the Doons and Kheree Pass and jungle, are Nuucka cordfolia and parvt$olia, Hymenodictyon thyrsijlorum, Wmdlandia cinerea, exsertu and puberula, Randiu uiiginosa, longispins and dumetorum, Pavetta to?nentosa and Ophiorrhiza Mungos, with some species of
Hedyoti3, Oldenlandia, and Spermacoce. Of these, some may be seen in the hot valleys
in the interior of the hills, with Kohautia (Hed'otis, Wall.) gracilis. Cofea Bengahsis
ascends elevations of 3,000 feet, and still higher a stunted species of Gardenia,
(G. tetrasperrna ?) as well as Spermadietyon suaveohas and Leptodermis ianceoiata,
which do not appear to me to be generically distinct.
During the moisture of the rainy season, some herbaceous Rubiacea make their
appearance at 6,000 and 7,000 feet of elevation, as species of Oldenlandia, Hedyotis
calycina, Borreriu pusilla, Argosternma sarmentosum and verticillatum, Ophiorrhiza rugosa,
Knosia mollis ;and on trees we find Hymenopogon parasitica, which is also found with
Luculia gratissima, on the mountains of Silhet; where species of Hymenodictyon (Cinchona,
Roxb.) occur at their feet, and afford a set of interesting facts, as these art: all nearly
allied to the valuable medicinal genus Cirzchona.
The Stellate we have seen are noted for astringency, and for yielding colouring matter;
both these principles are afforded by the Cinchonacee. With respect to the last, as Rubia
cordifalia, or the Jfunjeeth, yields a red dye in the bills, so ilforinda multiflora and tinctoria, called aal and ach, are cultivated in the plains of Northern and Central India, and
Oldenlandia umbellata in the Peninsula, for the red dye they respectively yield ; so that
India is, in its different parts, supplied with a similar principle by plants of this family.
Jforinda citrifolia, angustifolia, umbellata and ternifolia, are also similarly used in India,
as
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as M. Rqyoc is in the West-Indies. M k t M tinctoria, H-hyiax
msritinra, and
others, all possess similar properties.
Many of the herbaceous exotics secrete the peculiar principle, called emetine; as
Cephaelis Ipecacuanha, which yields the brown or true Ipecacuanha, and grows in the
moist and shaded forests of Brazil and New Granada. Psychotria emtica, a small undershrub, found in Peru and New Granada, affords the striated Ipecacuanha ; P. herbacca
supplies a substitute, as does Richardsonia B?*aailiensis; also R . msea and scabra, and
5)xrmacoce ferruginea and Poaya: showing the posseasion of similar properties by rn
many plants of the same natural family.
In India, R a d i a (Poaogueria, Roxb.) dumetorum, called muenphul, with the Arabic
synonyme of jom-001-kue, or emetic fruit, is used as an emetic by the natives of India.
The fruit bruised and thrown into water, is said by Dr. Roxburgh to poison fish ; and
Dr. Ainslie states, that an infusion of the bark of the root is given as a nauseating medicine in the south of India. Pederia f ~ t i d ais also used there as an emetic.
In some of these emetic, as in the dyeing roots, there are traces of tannin, a principle found in abundance in some of the arborescent Cinchonacee. Thus, Nauclea
Gambir, a native of the Malayan Peninsula and Indian Archipelago, yields the very
astringent principle, called gamker, which in many parts of the East, is used for the same
purposes as Catechu, and is thought by some European authors to be the true Kino.
Tannin, it is well known, exists in abundance in the bark of the several species of the
genus Cinchona. These also secrete the peculiar alcaloids, called quinia and cinchonia,
principles not contained in the Exostemmas, once united with the Cinchonas, but which
also differ from them in having their stamens projecting beyond the corolla ; some of
them, indeed, instead of tonics, act as emetics. But others of this family, from the
possession of astringent properties, are employed as substitutes for Peruvian bark,
as Pinckncya pubens in Carolina, Portlandia he.randra in French Guiana, Rondcletia febrifuga in Sierra Leone ; so also Macrocnenaum corymbosum, Guettarda coccinea, Antirrhacr
verticillata, Morinda Royoc, and others.
In India, Hymenodictyon excelsum, referred by Dr. Roxburgh to the genus Cinchonn
itself, has the inner coats of the bark bitter and astringent, and is used by the natives
in medicine for the latter property, as well as for tanning leather. I know not if the
.other species of this genus are possessed of similar properties.
The true Cinchonas extend, in Peru and Columbia, from the Line to 10' of N. and S.
latitude, at elevations of from 3,000 to 8,000 feet on ramifications of the Andes, flowering from June to August. But the spurious species now referred to other genera, though
extending further north, all require a warmer climate, since they are found at lower elevations ; as the species of Btma, in Peru and Brazil ; of Remigea, in Brazil ; of Exostemma, in Peru, Brazil, Mexico, and the West-lndia Islands ; and of Hymenodictyon, at
the foot of mountains in India. Though the extent of distribution of the true Cinchonas
has been pretty well ascertained, there is yet considerable obscurity respecting the
species which yield the different officinal barks, owing partly to incomplete investigation,
hut
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but chiefly to the natives uniting them according to physical properties, which vary even
upon the same tree, according to age and exposure.
The pale barks are generally considered to be produced by Cinchona Condaminea,
scrobiculata and lancifolia: the yellow barks by C. purpurea and . C. pubescens, which
includes C. cordifolia Mutis. ; and it is said even by the older branches of C. lancvolia,
as well as other trees, which in their young state yield pale bark. The red barks are
produced by C. magnifolia, which includes C. oblongifolia; but other species may also
supply it. Of these, and many others, there are specimens in the splendid collection
of the genus Cinchona, made in the neighbourhood of Loxa and Santa FC, in 1805, now
in the possession of Dr. A. T. Thomson, Professor of Materia Medica in the London
University.
These Cinchonas occupy a belt of 20" of latitude, at elevations varying from 3,600
to 9,000 feet on the Andes, and the principal species from 6,000 feet to the latter
height, where the mean temperature of the year is about 59" and 62", or equivalent to
that of the Canaries and of Rome ; but where the thermometer often sinks to the freezing
point, though snow does not fall below 9,000 feet of elevation. There would apparently be no difficulty in finding suitable localities for the several species of this very
important genus in India, where the seasons are similar, and the southern parts equally
covered by mountains: as the Neelgherries, between 10" and 11" of N. latitude, and
8,000 feet high, with a range of the thermometer of 43", a mean temperature of about
53", and where no snow falls (v. p. 30.), or perhaps on the mountains of Chittagong
and Silhet, as on Chirrapoonjee, in lat. 25" elevated 4286 feet, with a range of the
thermometer of from 12" to 20. below that in the plains of Bengal (v. Journ. As. Sot.
vol. 3.), and where Luculia (Cinchona, Wall.) gratissima is found in great luxuriance.
Humboldt has remarked it as singular, that Condarnine should have made the first
and the last attempt to transport young Cinchona plants to Europe, which, after being
conveyed for 1200 leagues down the river Amazons, and living for eight months, were
destroyed by a wave, which washed over the boat near the mouth of the river to the
north of Para. M. FeC has more recently recommended (Cours d'Hist. Nat. Pharm.
vol. ii. p. 252) the investigation of the subject to his government, and the introduction
of the Cinchona into the French colonies.
The coffee, b m , and kuelrwa of the Arabs, said by them to be the produce of Yemen,
is a remarkable instance of a plant restricted in its distribution, becoming one of the
most extensively-diffused of those which afford valuable articles of commerce, increasing
the resources of the countries where it is grown, and improving the revenues of those
into which it is introduced. From Arabia, the coffee-plant was first introduced into
Batavia, whence it was spread into the islands of the Indian Archipelago. The offsets
of a plant presented to Louis XIV. from the hot-houses of Amsterdam, were transported
to Martinique ; thence they have been diffused to the other West-India islands, a great
part of S. America, and the southern states of N. America. It is cultivated also on the
western coast of Africa, the Cape of Good Hope, and the islands of Bourbon and Mauritius.
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I t has already been stated (p. 4), that the coffee of the Malabar coast is remarkably
fiue, as is that of some other parts of the Peninsula, as of Bangalore and Coirnbatore. I t
succeeded well, and the' plants bore abundantly under the shade 'of the teak plantation
in the Calcutta Botanic Garden ; but the subsequent cultivation in Bengal has been
pronounced a failure, though I have heard that it has succeeded in the vicinity of Dacca.
The reasons assigned for the former, want of shade and too powerful a sun, do not
appear to be satisfactory; for the sun cannot be more powerful than in many places
where coffee is cultivated, and Bengal is not likely to be the only county where shade
is unattainable. However much ignorance may sneer at principles, attention to the
physiology of vegetation, and of this, as connected with the nicer peculiarities of
climate (v. p. 88), would probably afford a more satisfixtory explanation; and as success
and failure are not accidental, a scientific explanation might suggest a practical remedy.
A rich soil and moist climate are said, both in Java and the West-Indies, to produce
luxuriant vegetation, and a coarse-flavoured, though sufficiently abundant crop of berries.
But the finest Mocha coffee is, we know, produced in a very dry climate, and arid soil,
on the slope of mountainous situations. The plants grow freely, and bear a few fruit in
the open air as far north as 30" of latitude in the Botanic Garden at Saharunpore ; but
we know that a low temperature, though only during the winter months, is unfavourable
to the cultivation of coffee, and therefore not to be attempted in the open county of
the northern provinces of India. But it would be an interesting point to ascertain how
far north the coffee might be successfully cultivated in India. The Rajmahl hills would
probably afford some suitable localities, perllaps also those of Silhet and Assam, at
low elevations; and certainly along the Burmese coast and Malayan peninsula, the
cultivation might be indefinitely extended.
Kohautia ooccineo ; caulc folioao teretiusculo sub lente brevissime piloso, foliis lineari-lanceolatis,
stip~~lis
membranaceis petiolis jungentibus fimbriatig loribus ex dichotomia et di-trichotome corymboris
eessilibus vel breve pedunculatis, corolla3 lobis obovatis acutis. Tab. 53. f. I. (a.) Flower seen from
above, (b.) from below. (r.) Corolla opened. (d.) Capsule. (e.) Transverse aection of capeule.
Hab. Budraj.

94. VALERIANEIE.
The Valerianea form a small order found in temperate climes in different parts of the
world, as in the northern parts of the northern hemisphere, the mountains of South
America, and the Straits of Magalhaens. They proceed along Caucasus to the Himalayas, where they are found at different elevations, as well as on the mountains of the
Peninsula. They ate a h h t from the plains of India; but one species, Vakriarta
villosn, descends to the Deyra Doon.
The genera peculiar to these mountains are Triplostegia and Nardostmhys, the latter
allied to Patrinia, which is found in Siberia, Dahurin, and Japan ; but Valeriaria is the
most numerous in species. These extend from Silhet to Sirmore, and from that to
Ca~hmere. V. Hardwickii, vilha, and elata, are the most common species, V. lanceolata
and bracteata are two new species from the southern face of the Himalayas, and
V. acuminata and pwilla from Kunawur, and I? striata from Cashmere.
2 r
.
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The annual plants of this order are without oclour, and some are even eaten as sallads, but many of the perennial species secrete in their roots a volatile oil, which renders
them useful as perfudes, or as stimulant medicines, as Valerfanao&inalir, Phu, and
Ifioica. V. d t i c a is exported from the mountains of Auatria to Egypt, whence it is
spread into both Africa and Asia, being valued for its fraomnce and use in perfuming
their baths. So also in India, the roots of Jatamansi, no doubt the Spikenard of the
ancients, and produced by a plant of this order, are brought down in large quantities
from the Himalayas to the plains, whence they are distributed over every part of India;
being highly esteemed as a perfume, and for their uses iu medicine.
Notwithstanding the proofs adduced by Sir Wm. Jones, it has been said that the
grounds are insuficient on which -the Jatamansi of the Hindoos has been considered to
be the Spikenard of the ancients. Having hllowed the course pointed out by that
eminent Orientalist, without taking exactly the same steps, it is not uninteresting
to state, that I arrived a t precisely the same results.
Dioscorides (1. 1. c. 6.) describes three kinds of Nard; of the first and principal of
which, there are two varieties, Syrian and Indian; the latter is also called Gangites,
h m the river Ganges, near which, flowing by a mountain, it is produced. The
Mountain Nard." On consulting
second kind is called " Celtic," and the third
Avicenna, we are referred from d + b Narden to JA Sunbul, pronounced Sumbul, and
in the Latin translation from Nardum to Spica, under which the Roman, the Mountain,
the Indian and Syrian kinds are mentioned ; and &&el, misprinted Seubel, is given as
the synonimous Arabic name. This proves, as stated by Sir Wm. Jones, that Sumbul,
in Persian dictionaries, translated, " the Hyacinth,-the Spikenard, to which the hair of a
mistress is compared-an ear of corn, &c.," was always considered by Arabian authors
as synonimous with the Abrdos of the Greeks. On consulting the Persian works on
Materia Medica in use in India, and especially the Mukhxutt-ool- Udwieh, we are referred
from Narden, in the Index, to Surnbul, in the body of the work.
Under this name, however, four separate articles are described-1 st, Sumbul-hindee ;
2d, Sumbul-roomee, called also Sumbul-ukktee, and Narden-ukktee, evidently the
rap80e m ~ . r r x iof Dioscorides, said also to be called Sumbul-italioon, that is, the Nard
which grows in Italy ; the 3d kind is Sumbul-jibullee, or Mountain Nard ( v a p b p op~lvv');
and, 4th, Sumbulfarsee, which is a bulbous plant, and probably a kind of hyacinth.
Polianthes tuberosa is described as being one of the kinds of Persian Sumbul. But the
first alone is that with which we have at present any concern. The synonimes of it,
given by Persian authors, are, Arabic, sunbul-ool-teeb, or fra,mnt nard ; Greek, narden;
Latin, nardoom; Hindee, b a k h ~ andjatamasee.
r
The last is the Sanscrit name, and that
which was given to Sii. Wm. Jones, as the equivalent of sumbul-hi&, and which, he
informs us, like other Sanscrit names applied to the same article, has reference to its
resemblance to locks of hair.
The Sumbul-hindee is described as a plant without flower or fruit, like the tail of an
ermine, in length exceeding that of the finger, but rather less in thickness. Several
are
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are atid to be clustered together on one root, of a bright blackish colour, and of a very
fragrant and m n g odour. It is said to grow in the mountains of Caubul, India, and
Ben gal.
The proofs and reasoning of Sir Wm. Jones appearing to me so satisfactory, and
plants of what was said to be the Jdamuwi, having been procured from the hills,
which flowered at Gyah, and were figured and described As. Res. vo1. ii. and iv.,
I considered the subject as perfectIy settled. But one day accidentally asking
Huree Sing, an intelligent and respectable native at the head of the establishment d the
Saharunpore Botanic Garden, whether a plant (Valeriana villosa) in the Conservatory
was not like the Jatamaasi; he replied in the negative, and pointed to a Plantago,
with Ianceolate leaves, as that which most nearly resembled it.
Understanding that the Jatamunsi, better known in Northern India by the name
bai-chur, was yearly brought down in considerable quantities from the mountains, I
procured at the end of the rainy season several pounds of the fresh dug-up root from
Nagul, a village five miles N.E. of Deyra, and one of the commercial entrep8ts
situated at the foot of the mountains. The roots obtained exactly resembled tho& sold
in the Saharunpore bazar as Jatamansi; some of them were planted in the Botanic
Garden, and others in the Hill Nursery at Mussooree. One of the former which ueptated during the cold weather, is represented at Plate 54. f. 1. From the mountain
specimen in flower, f. 2. it is evident that though belonging to the same natkml order,
Yakriama, as the plant figured by Dr. Roxburgh (As. Ru.vol. iv.), the t k e J a t o n t ~ ~ i
is more nearly allied to the Siberian genus Patrinia. I t is remarkable that the @u of
Dioscorides, Valeriam Dimeoridis of Sibthorp, 3 foo of the Arabians, is translated in
the Persian bekh-i-sumbel, root of Snmbul.
I t is evident that, either by accident or design, a wrong plant was sent from Bootan,
and figured and described in the Asiatic Researches, at a time when it was not possible
to detect the imposture, as it was long before we had free access to the hills. Previous
to my inquiries, though I was unacquainted with the fact, the error had been detected,
and the true plant sent home by Dr.Wallich. This wau described by Mr. D. Don for
his Prod. Flora Nepalensis, and figured by Mr. Lambert (App. to Illustr. of the Genus
Cinchona), where the additional corroborative fact is stated of Spikenard bought as such
in a chemist's shop in London (and of which a figure is given) corresponding exactly
with the roots of the Nepal plant, and both with the roots represented in Plate 54,
and all with the descriptions of the Arabians ; also with the figure of hTardzinz in the
edition of Dioscorides by Ruellius, and with that given by Clusius.
The localities also agree with those assigned by Dioscorides and Ptolemy to the
Indian Nard, as the latter, as quoted by Sir Wm. Jones, mentions Rangamritica, or
Kangamati, and the borders of the country now called Bootan. Tile remoteness of
these, indeed, has alone prevented the earlier ascertainment of the true plant. In
the part of the Himalayas with which I am best acquainted, it is only found on such
lofty mountains as Kedarkanta (v. p. 22), and Shalma, where it is for six months
212
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covered with snow, and like many plants of a similar locality furnished with permanent
hair-like fibres. The latter situation I have not visited, but it is situated between the
Ganges and Jumna, about fifteen miles from both, and about twenty and thirty in a direct
line from Juinnotri and Gungotri. I t must be elevated at least 9,000 feet, as the plants
found with the Jatamansi, as Betula Bhojputtra, Rhododendron anthoipogon, Anagyris
Nepaknsis, Thetr~qsiubarlata, Rheum E d , Rosa wricea, Peonia Emodi, Aconitum
heterophyllum, Primuln Stuartii, with species of PodophyUum, Trillium, and Fritikria,
are not found at lower elevations. Garcia ab Horto is therefore in error in assigning
Chittor and Mandou in the Deccan, as its places of growth, as it is quite impossible
for this plant to exist in any part of Central India. But Garcia, indeed, though
aware of the fact of the natives being acquainted with the Greek and Latin names of
the nard, seems, as well as others, to have confounded with it the Axkhur, called also
" the Arabian perfume," " Grass of Mecca," and " Camel's hay," to which the natives
~
1. C. 16.) as the Greek name, and which is afforded by one,
give Sikhoonus ( W VDiosc.
if not more, species of And~*opogon(v. Graminee), found in the localities he assigns to
the Spikenard.
With respect to the objection that the fragrance of the Jatamansi is not such as to
warrant the probability of its having been so highly esteemed by the ancients, it might
be sufficient to reply, that it is both incorrect and unphilosophical to infer the tastes of
another time and country from those of the age and place we live in. But in the
present instance, however disagreeable soever it may be to some, there is no doubt
that the Jatamansi is highly esteemed in the present day throughout the East, both
as a perfume, and a stimulant medicine. Indeed, from the number of complaints
enumerated in Persian authors for which it is said to be a cure, this root might lay claim
to the title of a true Panpharmacm ; and with respect to the fragrance, I consider that
of the true Jatamansi to be far from disagreeable. But even if this were not so,
it would be just as reasonable to disbelieve, that it might be so to others, as it would be
not to credit an account of the mysteries of the Eastern toilet, because at variance
with our ideas of grace and elegance; or disbelieve the relations of a traveller, who, in
describing an Indian beauty, " armed for conquest," might mention, that with the rose,
jessamine, and sweet-scented keora at command, her presence was yet most readily
recognised by the strong smell of the oil of cocoa-nut.
.iVardostacldys Jatarnanei. DC. Coll. Mem. vii. t. 1. Prod. vol. iv. p. 264.-Valeriama Jatamanei.
Joues and Roxburgh in As. Res. excl. descr. et ic. Don in Lamb. Cinch. p. 180. ic.-Patrink Jatamalasi. Don. Prod. F1. Nep. p. 169.-Nardus indica, &c. veterum. Tab. 64. f. 1. and 8. v. supra.
p. 243.-(a.) Flower enlarged-seen from above ; (b.) from below ; (d.) capsule surmounted by
calyx ; (e.) transverse section of capsule, with one fertile and two abortive cells.
Hab. Goseainthan, Shalma, Kebrkanta, and roba ably other lofty mountains of the Himalaya.

96. DIPSACEB.

The Dipsacecr, allied on one hand to Valeria~zetr,and on the other to Synartthere~,
avoid, like the former, great extremes of temperature, and are, like them, most abundant
in temperate climes, but only of the Old World ; as in Europe and parts of Siberia, on
Caucasus,
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Caucasus, and in Persia, as well as in the Oriental region, and both North and Soutli
Africa.
Though some plants of these regions spread to the south, we find the Dipsaoece absent
from the plains of India, but common in the Himalayas at moderate elevations, where
we know there is moderation of temperature. The genera found in these mountains
are Morina, Dipsacus, and Scabiora; on the Neelgherries also a species of Dipsucru
(D. Leschenaultit] is found.
Morina, found in Persia and the Oriental region, extends in the Himalayas from
Peerpunjal to Gossainthan. M. nuna, polyphylh, and longifolia, being found in the
latter situation ; but the last only hae an extensive distribution, ils it is found at
Mussooree and on Choor, as well as on the mountains of Cashmere. M. Wallichiana
is moat common at Mussooree ; and M. Coukerianu, nob., which approaches M. persica,
is found in Kunawur. Only a single species of Scabiosa (S. Candolkana) has been
discovered to the southward of Cashmere ; but from that valley was obtained 8 . speciora,
Tab. 55, as well as S. stellarifolia, nob., allied to S. Columbark. The species of
Dipsacus, D. strictus and inermis, found in Nepal, spread also to Sirmore, where other
new species (D. levis aud auriculatus, nob.), are found, as well as one from Jumboo,
near Cashmere. The plants of this family have little sensible or medical properties,
and have none ascribed to them in these mountains. Dipsacus Fullonurn retains its
place in the Indian Materia Medica, under the name dunsukooa.
~Won'naWallichiana ; foliis pinnatifidis, lobi spinescentibus, superioribus caule corollaque molliter
Pistil with the two
villosis, calycis lobis integerrinus vcl brevissime emarginatia Tab. 66. f. 1.--(e.)

Idd calyx surmounting, and the toothed involucel surrounding the germen ; one of the teeth is generally much longer than the others. Cf) Flower seen from behind, with the involucel opened.
Hab. Tliis plant, which is ~iearlgallied to Morina Percrica, is found on Mussooree, with M. hngifilia,
of which a leaf has been accidentally introduced into the sanie plate. I have named this species in
conlpliment to my friend, Dr.\Vallich, to whom Indian Botany is so deeply indebted for its present
advanced state. The name may serve also to commemorate the Wallicliius, vir ornatimimus," who
sent several exotic fruits to Clusius, and which the latter has described in liis Exot. lib. 11. c. xxi.
-4f. C d t e r i a n a ; foliis oblongis angustis sinuabpinnatipartitis lobis duris spinescentibus, ealyris
lobis bifidis, segmentis acutia
Hab. Kunawur. I have named thia species in honour of Dr. Coulter, who has 80 ably elucidated
the order to which it belongs, and who intended to have described for this work the Himalayan Dip
~ a & a ,but has been obliged by indisposition to decline the task for the present.
Scabiosa epecioea ;caule suffrutim, foliis ovablanceolatis basi auriculatis caule involurrgue piloaie,
mwllis Eifidis radiantibus, i~lvolucellibasi elongata villosissima, foveolis villis occultatis, c o m a 16
nervia integra patula, calycis limbo sessili, setis 6 nigris scabris corolla tubo requalibus. Tab. 56. f. 2.(a.) Flower of the ray ; (b.) of the centre ; (c. d.) pistils with calyx.
Hab. Cashmere.

This great family of plants, better known by the name, objectionable on account of
its incorrectness, Composite, is like the Umbellife&, numerous in species, which resemble
each other so closely, as to hare caused the same plant to have been referred by different
botanists to different genera. More attention, however, having been paid to their
true
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true structure, greater precision has now been introduced into generic characters, and
these, the valuable work of Lessing-" Synopsis Generurn Compositarum," hal~presented
in a convenient form. Yet the difficulty is so great, of reEerring the plants of so large
a family to their true genera, that I should have despaired of being able in a short time
to give a satisfactory account of the Himalayan and Indian Compitc~,especially with
respect to their geographical distribution, had it not been for the kind assistance of
Mr. Don, Dr. Lindley, and especially of Professor De Candolle, who has named the
greater portion, and will describe the new species in the forthcoming volume of his
Prodromus.
The Synantherea, though very generally diffused ahrougbout the world, are not very
numerous in the plains of India, Dr. Roxburgh having only described sixty-one species,
some of them from the Penineula, where Dr. Wight collected 111 species ; in this
number are included the majority of Dr. Roxburgh's species, and several from the
Neelgherries and other Peninsular mountains. Dr.Wallich has enumerated in his Catalogue, 426 species collected over a wide extent, both of plain and mountain surface.
The author's collection within more confined limits, but with equal diversity of surface,
contains 238 species. These, in their distribution, confirm all the results which have
been obtained in other fkmilies, with respect to the great correspondence between
climate and the vegetation it supports.
Thus the Cynaree (Cynarocephale, Auct.), which, with the exception of the subtribe
of Cape Arctodiee, occur chiefly in Europe and the northern half of the temperate zone
and the Mediterranean and Oriental regions, are found in the Himalayas, and in the
plains of the north-western provinces of India, which have been elsewhere shown to
correspond in other respects with the vegetation of these regions. Thus, in the Himalayas, we have species of the genera Serratula, Cnicua, Centaurea, Lappa, Carduus,
and Saussurea, with the new genera Dolomicea, DC. allied to the last, as well as
Aplotasis, DC., of which numerous species are foul~din these mountains, and one in
Siberia. Of species, Carduus nutans, from Muttiana, Choor, and Kedarkanta, as well as
from Boodurwar, appears to be identical with the European plant. Lappa Himalayana
closely resembles L. major. Centaurea pulchra, DC., I have only obtained from Cashmere : it is cultivated in the Peninsula, probably from the same source. An apprwimation to the Oriental flower is seen in the existence of species of Echinops, as E. nivea
and cornigera, of Jurinea, J? Tricholepis, DC., on the Suen Range ; of a Cirsizlm,
C. verutum, Don, on Thanna ~ o o n g r a ;and of Echanais cirsioides, DC. in the Deyra
Doon. From Dokree, in Kunawur, another species of Cirsium, or of Cousirria, was
obtained, which also shows the alliance of this region with the Oriental.
This is still more decidedly the case in the plains of Northern India, for the only
plants of this tribe found there belong to genera, of which species are also found in the
Mediterranean and Oriental regions, its Microlonchus divarieairro, common about Saharunpore and the Doab, and the banks of the Jumna. Cirsium Wallichii, found in
similar situations, as well as Echmops echinatus, only in the latter. Tricholepis is an
Indian
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Indian genus, allied to Ciraium; it is found in the Himalayas, in the plains, and in
the Peninsula; while Carthamw oxyucantha,. referred by Mr. Don to Kentrophyllum, is
also found on the western banks of the Jumna, as well as by Bieberstein, near the
junction of the Kur and Aras riven, and near the eastern base of Caucasus.
In a cultivated state may be every whete found Carthanam tinctorius, in the cold
season ; but in the west of India, Colonel Sykes informs me, only C.flauescens, common
also in Armenia. In gardens may be seen, in the same season, Amberboa odorata
(Centaurea moschata, Auct.) introduced from Cashmere, as well as Calendula &kina&
and Cynara Scolymus, or the artichoke, which, though introduced by Europeans, is also
known by the Arabic name hurshuf.
So the Cichorace~,which chiefly prevail in Europe, the Mediterranean region, and
the temperate parts of Asia, occur in the Himalayas in considerable numbers ; but only
a few species are found in the plains of India, and these only during the cold season,
as species of Lactuca (Prenanthes, Roxb.), and Sonchus okraceus, aruensis, and eriopus,
chiefly in the northern parts. Lactuca sativu is found in gardens, and known by the
name k a h ; while Cichorium Intybw appears also to have been introduced in consequence of its uses ia medicine, as it is known by the Arabic name hidba, to which
as the Hindoostanee ;
sarur ( ~ ~ ~ 1 iss ) given as the Greek synonyme, and kame
hence called C'ichorium Cosnia by Dr. Hamilton.
But in the Himalayas, we have species of Leontodon, Tragopogon, Scoraonera, Picris,
Lactucu, Chondrilla, Taraxacum, Crepis, b h w , Hieracium, and Mulgedium. The last
most numerous in species, some of which are highly ornamental, is also found in America, as well as Leontodon and Lactuca. Scorronera and Crepis are only found in Kunawur,
and a species of Picris, P. hispida, Don, on Peerpunjal; but a European species,
P. hieracioides, is also found in the Himalaya, in Nepal, and in the Peninsula of India.
Hieracium Sabaudum, Lin., a native of the south of Europe, is also found in Cashmere ;
and in the Himalayas, other species, nearly allied to k.umbellaturn and murorum.
The tribe of Mutisiacee, containing nearly forty genera, was long considered as being
confined to South America and the Cape of Good Hope. But as we have frequently
seen in many of the families, as the Rosacece, which prevail in greatest numbers in the
Old, but have yet their representatives in the New World, so the tribe Mutisiacece,
so numerous in Asia and Africa, exists only as isolated species in the Himalaya.
Thus, Leucomeris spectabilis of Mr. Don, found in Nepal, and common in the Kheree
Pass, has been referred by Lessing to the South American genus Gochnatiu, and Chaptalia maxim of the same author, he has referred to Onoseris, having the same locality ;
but the North American Chaptalia is represented by C. g*os.ypina, figured in this work,
and so closely resembling C. tomentosa, as scarcely to be separated from that genus. I t is
found at Mussooree, and similar elevations throughout Gurhwal and Sirmore, affording
the Hill-people a tomentum on the under surface and petioles of its leaves, which they
employ as tinder and amadou, as well as, it is said, for making a fine kind of cloth.
To this tribe also belong Liatris latifolia and cordata of Mr. Don, formed into a new
genus

el
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genus by M. De Candolle : these are found in Nepal, as well as a t Mussooree and
Simla. Dicoma also, which was only known to exist at the Cape of Good Hope and
on the banks of the Senegal, has a species, D. lanuginosa, which extends from the Peninsula of India up to Delhi, and the arid country on the western bank of the Jumna.
The remainder of the Composite, consisting of numerous genera and species, are
included by Jussieu under the general term, indeed order, Corymbifer.~. By Lessing,
these are divided into the tribes Vernoniacee, Eupatoriuce~,Asteroidee, Sertecio~~idecz,
and
Nassauviace~. The last found only in America; but of all the others, there are
numerous species both in the plains and mountains of India. These it will suit better
the purposes of this work, to consider with respect to their geographical distribution,
than according to the tribes to which they belong.
Taking therefore into consideration, first, those which prevail in the plains of India,
we have of genera peculiar to the country, and of those of which species extend into
the Indian islands, Decaneurum, Poloa, Vicoa, C m l i a , Cyathocline, Spheropsis, Blumea,
Blairrvilka, Ramtilla, Gbssocardia, Emilia, and Pluchea; and as in other tropic-like
countries, both of the Old and New World, species of Eclipta and of Bidens. Of
genera common to Africa and India, species are found of Epaltes, Cass. (Ethulia, Gaert.)
3jdieranthus and Grangea ;and of those common to the latter and America, species of
Vernonia, Elephantopus, Ageratum, Adenostemma, Siegesbeckia, Xant Ilium, Spihnthes, and
Myriogyfte. Wedclia is found in the south of India and Nepal, as well as in America
and Polynesia. A few species also are found of genera, which exist in every part of
the world, as of Gttaphalium, Erigeron and Conyaa; and a t the foot of the mountains,
species of Senecio and Artemisia. The country in the neighbourhood of Delhi and the
western bank of the Jumna in general, we have frequently seen has considerable affinity
to the Flora of Egypt and of the Oriental region, an affinity of which these tribes afford
a few additional instances in the prevalence here of Franceuria crispa, Cotula anthernoidea,
and of species of Filago, Xanthium, and PitGcaria. The Egyptian plant, to which
the name Grangea Maderaspata?za has been applied, M. De Candolle considers to be
different from the Indian.
The general uniformity we have seen to characterize the plains of India over a wide
extent of surface, is exemplified in this f'dmily as in others, by the prevalence in
northern as in the most southern parts of the same plants, sucl~as Vemonia cinerca,
Elephant~usscaler, Spheranthus vtollis, Kcoa indica, Ccesulia axillaris, Grangea Maderaspatam, Cyathocline lyrata, Emilin sonchifolia, Blu~neaWightiarta and oxyodonta, Myriogyne minuta, Gnaplralii~mitrdicunt, and others.
In a cultivated state, but perfectly naturalized, we may find in Indian gardens in
every part of India, Callistephus chinensis, from China ; Chrysanthemum ir!dicurn, probably
from the same country,if not from Cashmere, whence I have myself received it; Matricu~siasuaveokns, from the Oriental region ; Helianthlls annum and tuberosus, with Tagetcs
erecta and pattsla, from America. The greater portion of these have become so widely
diffused, and such universal favourites with the natives of India, not prone to adopt
novelties,
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novelties, and having names assigned them in the different dialects, thzt it renders
extremely difficult the ascertainment of truly indigenous species.
I n the Himalayas, as we have frequently seen, moderation of temperature, the result
of elevation, supports a vegetation which is analogous to that of other cool parts of the
world. This is fully esepplified in this, as in every other family, with the same
exceptions as we have elsewhere seen, of a more tropical vegetation the nearer we
approach their bases. Thus we have of genera found almost every where in temperate
parts of the world, species of Senecio, Conyza, Artemisin, Tanacctunl, Gnaphalium, and
Helichrysum ;of those found in Europe, Asia, and America, Jblidago, Diplopappiu, Aster,
Stennetis, Erigeron, and Inula; and of genera restricted to Europe and the northenl
parts of Asia, Tussilago, Do~.onicum,Bupthalmum, Pyrethrum, Achilka, and Ca~pesiutla;
with Ligularia, found also in Africa; Eupatorium, and ~'Miliania in America chiefly;
Antc~~na~.ia,
confined to Europe and the arctic zone: and the new genus Leptocumn. On
the Neelgherries occur the new genera Monosis and Notonia, as well as species of
Doronicurn, Senecio, Hclichrysum, and Aster. (v. Wight. Contrib. to Botciny of I d a . )
The species which are remarkable as occurring in the Himalayas, as well as in other
parts of the world, are Tussilagu Farfara, Snecio Jucobea, found there and in Europe;
S. chyaanthemifolius in the south of Europe and in Kunawur ; S. aspknifolius, in my
collection from Cashmere, Mr. Don informs me is not to be distinguished from specimens
of the same species collected by Pallas on Caucasus. Carpesium abrotonoides, a plant
of the Oriental region, is also found on Choor. Some of the species of Aster very
closely resemble A. afpinus, and A~ltennaria leontopo(lina, referred by Mr. Doll to
+ontr~odiurn, is certainly very like this genus. Some of the species of Inula, Li,aukl~.irr
and others, as well as those represented in the present work, are highly ornamental
A resemblance to the Flora of China has frequently been noticed : it is observable
here also, as Bidcns Chinw~sis,found in that country, occurs also at Mussooree ; and the
genus Glossogyne is common to India and China. With these it was not to be expected
that we should also find some African plants ; but Dicrocephala occurs at the Cape, in
the Peninsula of India, and the Himalayas. D. Intifolia, DC., and gracilis, DC., being
fouud at Simla and Mussooree, and at the latter, D. gra/tgeafolia, DC. : a species which
M. DC. remarks, confirms the relation between this genus and Grangea. Gynactis
synapifoliu, DC., found a t Jurreepanee, he observes, he has reason to believe occurs also
on the banks of the Senegal. Finally, Sckrocarpus Afm'car~us,which has already been
mentioned on the authority of Mr. Don, as occurring a t Simla, as well as in Africa,
is also found at Mussooree in these mountains. The hill species of Ethulia have
all been referred to the new genus Jlyriactis.
Numerous as are tlie Conyositcry natural as they are in structure, few of tliein are of
much importance as medicinal agents, and still fewer of any value as articles of diet,
but there is considerable resemblance in the properties of the plants belonging to the
different tribes. Thus the Cichorncee abound in a milky and bitter tasted juice, which
is frequently of a narcotic nature. The lettuce is considered narcotic in India as in
2 K
Europe,
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Europe, and the inspissated juice called Lactucarium, yielded more particularly by
Lactuca virosa and sylv&ris, is said to combine a narcotic with a diuretic power. The
latter property is also ascribed to the Taraxacurn, which as considered useful in liver
complaints, it is interesting to find is so easily procurable all along the Indian frontier. As
the lettuce and endive are eaten in Europe, so is Tragopogo~racilisin the Himalayas,
but without being blanched. The roots of Succory, from which the Indian Kasnee
does not appear to differ, are used as a substitute for coffee, and the herbage is grateful
to cattle, on which account it is sometimes cultivated as fodder, and succeeds well in
northern India. Cattle also eat Sonchu oleraceus and Lactuca runcirulta in India. But
the only plant which affords any quantity of nutritious food is Helinnthus tubemsu,
or Jerusalem artichoke, which succeeds well in every part of India; its herbage also is
esteemed as fodder, and yields, on being burnt, abundance-of potash.
But bitterness is the property which is most conspicuous and uniform in the
Composite; hence many of them have been employed as tonics and in larger doses,
or where the proportion of essential oil is greater, as local stimulants, as the different kinds
of At-tcmisia, Camomile, Coltsfoot, Tansy, Golden rod, Achillea, and others, of most of
which we have seen there are analogous species in the Himalayas. In India some
species of Arternisia are accounted highly valuable from their bitter and tonic properties, as Artmisia indica, called dona and murwa, A. vulgaris, nag-downa, for which
A. paruijora is substituted in northern India, and artemaka given as its Greek name ;
A. Doonense is given as ufsunteen or absinthium. A. chinensis, and it is said also A.
vulgaris, yield the tomenturn which is used as lnoxa and amadou, and for which that
of Chaptalia gossypina would no doubt be an excellent substitute. Matricaria maveolens
is substituted for camomile, and atnamees (anthemis), given as the Greek synonime of
buboona. Some species of Artemisia have long been celebrated as anthelmintics; in
India Vernonia anthelmintica is specially used for this purpose. Others of this family,
as Ptamnica and Arnica, have been employed as sternutatories ; but nothing can be more
effectual than Myriogyne rnintrta (Artemisia sternutatoria, Roxb.) ; of which the latter
specific name is a translation of the Hindee nukh chinkhnee. Syhceranthus mollis, which
from its sensible properties was supposed would be useful in medicine, is used in N.
India, and called khamdoos, being considered the X ~ p ~ 8 of
p ~the Greeks. Several
have been considered sudorific; and Eupatoriam Ayapana, which is quite at home in
the Calcutta Botanic Garden, is one of the most powerful, and has been strongly
recommended for introduction as a regular article of the Materia Medica. Some of the
Composite secrete an acrid principle, especially in their roots, as Anthemis Pyrethrum,
known in Indian medicine bythe name akurku~*a. The roots of some species of Spilanthes
are said to be possessed of similar properties. The Arndcea alone act with violence
on the system, and some, as Arnica ntontana and Doronicurn Pardalianches, combine so
much acrid with the bitter principle as to be highly deleterious and poisonous. Many
plants we have seen of different families, whatever other principles they may secrete in
other parts, lay up a store of oil in the kernels of their seeds; so it is with many of
this
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this family, and this in so large a quantity as to allow of their being cultivated for the
oil they yield, as the sun-flower ; the Ramtilla oleifera, in Beagal, and Carthamus
tinctorim in every part of India; this last, however, is also cultivated on account of its
flowers, which are well-known in commerce under the name of Bastard Saffron.
Specimens of most of the Plants of this family in the Author's Herbarium having been sent to Professor De Candolle, that celebrated Botanist had the kindness to name the greater portion, and favour the
author with a letter referring by numbers to those which l~adbeen retained. The Plants referred to and
figured in this work have been named in conformity to this list, with the exception of tbode to which the
Professor's initials have not been attached. The generic and s p d c characters will be published in the
5th volume of his justly celebmted Prodromiu.
1. E c h i m p nivea. D.C. in lit. Wall. Cat. N. 2986.-Tab. 66. fig. I.
Hab. Mussooree and Suen ranges. Sireenugur. WaU.
R. Ddomicea macrocepW, D.C. in lit. and Archives de Botanique R. p. 330. Cardaar wmmmeplrcrltls, Wallich, Cat. N.2904. Satlseurea religha, nob. p. !%.-Tab. 57. a. The united anthers rising
from the corolla, of which the limb has been removed ; b. n single anther, with each lobe terminating in
an extended ciliate base ; c. a floret ; d. the same, with the corolla removed, and the quadrangular achenium separated.
Hab. This plant has been formed into a new genus by M. De Candolle, in consequence of differing
from Saeceeurea, to which it is most nearly allied in its pappus. I t is used by the inhabitants of the hills
as a kind of incense in their religious ceremonies, and is by them called googlan ;hence Sazcesurea (Googlana MS.8.) religiosa nob. I t is found on Kedarkanta, Peerpunjal, and at Lippa in Kunawur. I t
was sent to Dr. Wallich from Gogsainthan and Kbmaon.
3. Cyathidium taraxacifdium, Lindley. Aplota& t m d f d i a , D.C. in lit. Suueeurea P taraxacifoIiu,WaU. Cat. N.2914.-Tab. 66. fig. 2. a. a floret with its cuplike, awned, external pappus ;b. the
pappus ; and c. an anther, both highly magnified, the latter terminating in a long villous prolongation ;
d. part of a style with the stigmas.
Hab. This species haa been separated from Aplotazh by my friend Dr. Lin*
on account of the
cuplike outer pappus with its short bristles. I t grows on Choor and Kedarkanta, and was sent to Dr.
Wallich from Sirmore by Dr. Goran.
4. A p l o t d pplraloide8. D.C. in lit.-Tab. 59. fig. 1.
Hab. Soongnum in Kunawur.
6. Ckapbalia p
~
nob. p. 18.
, and 947.-Tab. 59. fig. R. a. b. florets; c. antba; d stigman.
Hab. Owing to some mistake in the numbering I was unable to find this plant named in the letter
with which I was favoured by Professor De Candolle. Mr. Don referred it to the genus Chaptalia, and
it certainly bears great resemblance to C. tornentoea. I t is, I believe, Onom+ lanugima. Wall. Cat.
N. 2929. Chaptalia d m ,Don, has been referred to the same South American genus. I t is found at
Mussooree, kc. v. p. 947.
6. Aeter angwrti$oliw. Lindl. MS.S.-Tab. 68. fig. 1.
Hab. Cashmere.
7. Callimerie+osa.-Tab.
58. fig. 9. a. achenium.
Hab. Suen, Mussooree, and Cashmere.
8. Galatilh jumea. Lindl. MS.S.-Tab.
58. fig. 3.
Hab. Saharunpore Botanic Garden from Hitnalayan seed.
The three last plants have been examined and described with others of the section to which they belong
by Dr. Lindley for Professor De Candolle.
9. Cmisartia indica, D.C. in lit.-Tab. 60. fig. 1. a. quadrangular achenium ; b. base of the corol,
with the bulbous base of the style; c. anther.
Hab. Peerpunjal and Cashmere.
10. Ligularia arnicoides, D.C. in lit.-Tab. 60. fig. 2. a. achenium; b. stigmas.
Hab. Kedarkanta, Broang and Chandow Passes.
11. Mulgediurn macrorhixum.-Tab. 61. fig. 1. a. b. achenium ; c. stigrnaa.
Hab.
2
~
2
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Hab. Mussooree and Kedarkanta
12. Mu@ediurnsagittaturn.-Tab. 61. fig. 2. a anther ; b. stigmas ; c. achenium.
Hab. Kedarkanta and banks of the ltawee and Buspa Rivers.

97. LOBELTACEE.

This order, allied to Cichoracca by its irregular split corollas, cohering anthers, and
nlilky juice, is only considered a tribe of Campnnulncea by Mr. Brown, but, unlike
that order, delights more in southern than in northern latitudes, though the Indian
species are chiefly found in mountainous situations. They are numerous in South
America and the West Indies, as well as at the Cape of Good Hope, in New Holland,
and in the Island of Java. A few species extend into China, Japan, Europe, and
North America. In India we find them on the mountains of the Peninsula, as L.
e.rcelsa, attaining an elevation of ten and twelve feet on the Neelgherries. A species
extends to the Western Ghauts explored by Col. Sykes; L. zeylanica is found in
Silhet and on the mountains of the central range; L. stiyltlaris is common to the
Indian and Malayan Peninsulas, extending along tlie foot of the mountains to Nepal
and Kexaon, and existing at Mussooree in a diminutive state ; L. rosea and bego~~ifolin
are found in the former as well as on the mountains of Pundooa; and L. p.yratnidalis,
which Dr. Wallich describes as being found in Silbet, as well as in both low and lofty
situations in Nepal, extends north as far as Shalma.
The Lobeliacea are remarkable for the acridity of their milky juice, on which account
some are of a deleterious nature, as L. Tupa in Chili, and L. fongijorcs in the West
Indies. Others are employed as medicinal agents, as L. syphilitics and cardinalis;
and L. injata in North America as an emetic and sudorific ; L. Caozctchouc is so named
by the inhabitants of Popayan from the tenacity of its juice. I t would be desirable to
ascertain if the Indian species are possessed of any useful properties. L. pyrarni(lafis,
e.rcelsa, and others are highly ornamental, and well worthy of introduction into the
gdrdens of England,

08. CAMPANULACEB.

M. Alphoilse De Candolle, in his Monograph on the Campanulea, which, for comprehensiveness of views combined with minuteness of detail, is quite a morlel for such
kinds of work, treats of this order as a tribe of a more general one, which embraces.
the foregoing and two following orders. Campanulacecz are well known from the
different species of Bell-flower being so ,common in European fields and gardens.
Indeed, they prevail chiefly in the temperate regions of both hemisplleres, as in tbe
Oriental and Mediterranean regions, the mountains of Europe, Caucasus, and the Altai,
the frontiers of China and Siberia, N. America, the Cape of Good Hope, and New
Holland ; a few species in South America, St. Helena, and Senegambia, in the Bi~rmese
territories, and the islands of the Indian Archipelago. Of the three hundred and eleven
species belonging to this order, only thirteen are found in intratropical countries, or as
JI. A. de Candolle expresses their distribution in a general way, one-half of the whole
are
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are found in Europe and temperate Asia ; a fourth of the remainder at the Cape of Good
Hope; and the rest dispersed throughout the other parts of the world. Dr. Wallich's
Himalayan species are fourteen in number : to these must be added seven new ones in
the author's collection, and probably many more remain to be discovered in the
unexplored portions of the Himalaya.
M. A. De Candolle has made the interesting remark, that with only a single exception, all the species belonging to genera which open their capsules by lateral pores, as
Canlpanula and its allies, are found in the northern hemisphere ; while those which, like
Wahknbergia and the genera grouped round it, open their capsules at the apex, chiefly
inhabit the southern hemisphere. Thus in the Himalayas we have several species of
Campanula, and one of Symphandra (S. stylosa, nob.), of which the other species are
found in Crete and Caucasus. The former genus we have seen is common in the plains
and mountains of the northern hemisphere ;mme of its species found in these mountains
are allied to their northern congeners, as Campani~la aristata from Peer Punjal to
C. lil~ifolin,and C. sylvatica to this and to C. roturuI~olia,while C. latifolio is found in
these mountains as well as in Europe, Caucasus, and Siberia. C. canescclls, whicli
differs considerably in habit, is the only species found both in the mountaius and the
plains of India; C. Cashn~eriana,nelvosa, euotvulacea, and anagalloides, are the other
new species ; C. carnosa,Wall. ( Wahlenbergia ovata, Dou) is removed from the order by
M. A. De Candolle.
Of those chiefly inhabiting the southern hemisphere we have a species of *halostigma on the banks of the Irrawady; the two other species of the genus being
found on the banks of the Senegal. A Walrlerrbo'gia ( W. delriscens) is found in
Silhet, and another, W. agrestis, in Nepal, where, we know according to locality
other tropic-like plants exist; both these belong to the same section of tlie genus, as
all the Bengal, Cape, and Australasian species. W. cervicina is found in Egypt, as
well as in Western Africa. Codonopsis, of Dr. Wallich, is a new genus peculiar to these
mountains, allied on one hand to Canarina, found only in the Canary Islands, and on
the other to Campanumaa, discovered by M. Blume in Java. Of this I have been
fortunate enough to obtain two new species, C. rotulldifolia and ovuta, both figured in
this work. Codonopsis thatactrifotia of Dr. Wallich, Giosocomia tenern of Mr. Don,
has been reunited to this genus by Mr. Bentham, for the reasons assigned in the
following communicatio~~,
in which he has also favoured me with specific characters of
the two first species.
Codonopeie oaata; ramis sterilibus brevibus filiformibus opposite-foliosis, floriferis erectis alternepaucifoliatis apice nudis unifloris. foliis subsessilibus ovatis basi cordatis pubescentibus, calyce 6-fido,
corolla tubulosa ampla, antheris glebris muticis.-Tab. 69, fig. 3 ( a ) a flower with part of the calyx
and corolla removed ; (b) capsule, (c) vertical, (d) transverse section, and (e) the valves of the same.
Hab. Cashmere. Royle.
Codmop& thalict&folia (Wall. in Roxb. F1. Ind. p. 106) ramis sterilibus brevibus filiformibus
opposite-folioais, floriferis erectis alterne-paucifoliatis apice nudis unitloris, foliis minimis petioletin
reniformibus puberulis, calyce S-fido, corolla tubulosa ampla, antheris extus villosio apice mucronulatis.
Glosocomia tenera. Don. Prod. F1. Nepal, p. 168.
Hnb. Gossainthan. IVnllich.
" On
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" On a close examination I do not find in either of these plants (which are veqclosely
allied to each other in habit and character), those peculiarities which haye : heen
described by Dr.Wallich and Mr.Don, and which induced M. A. De Candolle, in his
excellent and elaborate monograph of C a m p a n u k , to exclude the C. tkalktr@lia not
only from the genus, but from the order altogether. The leaves of the rrtender sterile
shoots, which are in fact simple and opposite, have been inistaken for the leaflets of a
compound leaf, as mentioned by Mr. Don, and the supposed free ovariurn proves also to
have been an illusion. The whole of the part which contains the ovula is perfectly
adherent, and the apparently free part is but a conical apex, dehiscent indeed at the
n~aturityof the fruit in three septiferous valves (as in other Codmopsides), but containing no placentae, and therefore forming more properly a part of the style, than of the
ovarium. - The irregdarity of the calyx and corolla is but very slight 'and often scarcely
perceptible, and the character derived from the hairy and mucronate anthers is of no
importance, and moreover exists in one only of the above two species, which certainly
cannot be separated from each other."
The following are the other Cam@&nulacem
figured in this work, of which, as well as of the other new
species, specimens have been sent to M. A. De Candolle.
Codonopeie rotundifdia ; caule awendente volubili, foliis alternis quandoque oppositis membranaceis
Iaeviter pilosis subtus glaucescentibus rotundatis crenatis, corolla campanulata pallide coeru1ea.-Tab.62.
fig. 2. (a). corolla spread out ; (b). flower with the corolla removed ; (c). transverse section of capsule ;
(d). a flower in which the calyx and corolla are divided into six lobes.
Hab. This new and very distinct species of Codmqt& belong to M. A. De Candolle's first section
and is allied to both C. eciridk and puTpurea. The stamens alternate with the lobes of the comb, and
the filaments are only a little broader at the base. The flower, with the senary division of its parts, is
interesting, as showing the alliance of this genus with Canarinu, near which it has been placed by M. A.
De Candolle.
Cumpanula Crnhrnes-iana ; caule ascendente velutino-pubescente, foliis caulinis sessilibus oblongoovatis sukrenatis iutegrisve, ramis axillaribus floribus erectis solitariis terminatis, calycibus velutinopilosis, corolla mpanulata lobis calycinis triplo longionbus.-Tab. 62 fig. 1. (a). a flower with the
corolla removed.
Hab. Kioonthul in Cashmere.

This order forms a portion of the characteristic flora of New Holland, but two species
of Stylillium very similar to certain intratropical ones of that country were found by
Kcenig (5'. uliginosum) in Ceylon, and (S. tenellurn) in Malacca. Two additional species
are enumerated in Dr. Wallich's catalogue, S. Wightianum from the Peninsula, and S.
Ktrnthii from Silhet, showing, as in many other instances, the spreading of species into
congenial climates beyond what at first appears the natural limits of an order.
100. GOODENOVIEE.

This is another of the families of plants almost peculiar to New Holland, and of
which a representative is found in the Indian Flora in Scavola of the tribe ScceuoZea: of
Mr. Brown, but formed into a distinct order by Dr. Lindleg. The species S. Kmigii and
Taccnda are natives of the coasts of the Bag of Bengal and of the Peninsula. The
former
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former also of New Holland ; the rest of the genus being found in the Moluccas, New
Holland, and the West Indies. Pentaphragma (Phyteuma, Roxb.) begonifolium, Wall.
N. 1318, is referred here by M. A. De Candolle.
101. EPACRIDEIE.
This is a third family with the peculiar distribution of the two former, but of which
no species is found within the proper limits of the Indian Flora, thoughone is described
in the Flora Indica, ed. Wall. 2. p. 301. This is Leucopogon Malayanus of Dr. Jack,
found abundantly on the small hills of the island of Singapore, as well as on Mount
Ophir, elevated 4,000 feet, and situated about thirty miles from Malacca. I t is
to the general geographical distribution of this
remarkable as forming an
order, and is interesting for the remarks long ago made by Dr. Jack on this subject,
and which corroborate the views taken in this work respecting the distribution of
the Indian Flora. Dr. Jack remarks that " Singapore, situated at the extremity of the
Malay Peninsula, and forming as it were the connecting link between Continental
and Western India, and the Islands of the great Eastern Archipelago, partakes of this
character in its Flora, which exhibits many remarkable points of coincidence with the
Floras of both regions. I have had occasion to observe resemblances between its
productions and those of the northern frontier of Bengal on the one hand, and of the
Moluccas on the other, while the present connects it with the still more distant range
of New Holland." PI. Ind. 1. c. from Jfal. Misc.
102. VACCINACEE.

.

This order, distinguished from Ericee, with which it was formerly combined, by its
inferior ovariunl and succulent fruit, is chiefly found in North America, but also in
Europe, Siberia, and Japan, with a few species in the mountains of Mexico, South
America, and Jamaica; also in the Sandwich Islands and in that of Celebes. A
species of Vaccinium is mentioned by M. Lechenault de la Tour, as existing on the
Neelgherries: and another by Dr. Wallich on the mountains of Silhet. The latter
does not seem to have met with it further north, nor have I found any species in the
part of the mountains which I have visited ; though the bilberry has been mentioned to
me as having been found by travellers in the Himalaya, and from the general distribution of the genus, as well as from its extending to Caucasus, it is not improbable that
some species may yet be found. The genus Thibaudia, differing from Vaccittiuna chiefly
in habit and a more elongated corolla, existing in the mountains of New Granada and
the Andes of Quito and Peru, is also found in the Himalayas and Neelgherries. These
were first discovered by Dr. Roxburgh in the mountains near Chittagong and Silhet,
and referred by him to the Peruvian genus Ceratostemma. Dr. Wallich has removed
them to Tl~ibaudia,with which, as well as two of his new species, though differing
a little in habit, they appear to agree in all essential characters, and should be united
with it, even if a slight enlargement of the generic character be necessary. T. serratn,
Wall.
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M-all. Dr. Lindley has referred to Gaylussucia, and other species to Vaccinium, to which
genus also certainly belongs Andromeda symplicifolia, Wall. 1522, from the Neelgherries.
The Thibazrtlias are all found on the mountains of Silhet and Pundooa, as on Chirrapoonjee. From Silhet they extend to the coast of Tenasserirn, where one species is
found, and from that to Java, where there is also a species of Gaylussaciu. Mr. Don
has formed the Asiatic species into a new genus, Agapetes, from their ornamental nature.
T h e stems and leaves of Vaccinacece are astringent and rich in tannin; the flowers of
inany are highly ornamental, and the fruit of most acidulous. Those of Bilberries and
Whortleberries (Vacciniunl myrtillus, Rc.2 are well-known, as are those of Cranberries
(0.tycoccus palustris and macrocarpurn) : all would succeed well in the Himalayas.
F r ~ mthe Honourable East-India Company's collection of drawings formed under Dr. MTallich's
superintendence, I have been enabled to figure two very interesting plants belonging to this family, in
Plate 79, but which, fror.1 my series having been previously completed, I have been unable tonumber ;
though in binding, it may be put in its proper place between Plates 62 and 63. The two plants
lwlonging to this group, first discovered in India, were referred by Dr. Roxburgh to the Peruvian genus
Ceratostenzma, but subsequently by Dr. lVallich to the South American genus T h i b a d a , aa the Javan
species have been by Dr. Blume. Though there is some uncertainty respecting one of Dr. Roxburgh's
original species, that represented in Plate 79*fig. 1, is certainly his Ceratmtemma variegata, as marked
on the drawing, and agreeing upon the whole very well with the description, but not so well with the
specimen Thibaudia variegata, No. 751 of the East-Indian Herbarium. But the drawing agrees also
very well with the general appearance, leaves, inflorescence and corols of T. setigera, which diffem
however in having the peduncles and calyx covered with setre, notwithstantling which Dr. lVallich
asks if t?lis species, Cat. No. 752, be T. oariegnta, var. ? I t is evident, therefore, that well acquainted
as he must be with that species, he can have considered the possibility of T . set;-gera being a variety,
only from its great resemblance to that plant ; a point in which the drawing has been shewn fully to
participate, ax the flowers are tubular, somewhat ventricose, and contracted at the mouth ; the
filan~entsshort, anthers included within the corols, extended into two long tubes, and the bases only
projecting a little (" short appendages" of Don), stigma5lobed, ovary and 1)cny &celled, many-seeded.
I t appears that this species agrees in all essential points with Thibaudia, and in habit the speciesof
that genils direr among themselves, especially with regard to the peculiar venation of some species ;
and 7'. caulialata is described as having denticulated leaves (G. Don, Gen. Syst. 111, p. 861).
Dr. Rosburgh moreover describes the filaments as b i u g sometimes slightly united at the base, and the
anthers as united their whole length into a tube round the style. This is somewhat analogous to what
has been observed by Dr. Lindley, in his new genus Cavendishia, belonging also to this family
(Bot. Reg. No. 1791), named in honour of the Duke of Devonshire, one of the most munificent patrons
of EIortirulture. Three other species appear to belong to this genus ; No. 753, T. setigera, from
Pundoca ; Xo. 753, T. vaccinacea, Cat. p. 235 ; verticillata, p. 22, from the same locality ; and No.
554, T.Zoranthijlora from Tavoy, on the coast of Tenasserinl. Kot having any of these species in my
herbarium, and Mr. Don being absent from London, I referred to Dr. Lindley for his opinion on the
subject, who, with his usual liberality, has dissected the flowers of the Thibaurlk in 11is possession,
ai:d agrees with m e in retaiainiog 7'. varkgata in this genus ; while some others, as T. Sprengelii, Cat.
So. 6598, he refers to l'accinium, and T. serrata, Ko. 6298, to Gnylussacia. This is also represented at
Plate 79, fig. 12, and though different from the plant named Thibaudia aaccinacea, No. 753, which
has smooth, laurel-like, subverticilled leaves, with setose peduncles and calyx : Dr. Wallich puts the
qncry respecting this species c G an hoec planta Ceratostemma vaccinacea, Roxb," and it certainly agrees
in many p i i ~ t with
s
Dr. Ro\burgh's description ; but in Dr.llrallich's drawing, the berries are represented
as IO-ec.Iled, with apparently only one seed in each ; the corolla ventricose at the base and contracted at
the month, and the stamens included within the limb ; and, therefore, agreeing in all essential points
with the character of Gaylussacia. The whole of the species are well worthy the attention of any
Botai.ist uho has an oppcrtufiity of cxnmining t11c flowers and fruit.
Thibntcdia
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Thibaudia aavkyata (Wall.
Cat. No. 761). Shrubby ; leaves shining, coriaceoug broad-lanceolak,
tapering towards base, subdenticulate, short petioled, and generally crowded together; inflorescence
axillary racemose, bracts small, calyx and peduncles smooth, flowers variegated with pink and red.
Ceratostemma aariegata, Roxb. Fl.Ind. 11.p. 418. Agapeta aariegata, Don. L c.-Tab. 79, fig. 1.
(a) a flower ; (b) the same, with the corol removed and the calyx cut open ; (c) the a m 1 opened ; (d)
the pistil ; (e) two anthers.
Hub. Pundooa Mountain. Wall. Mountain forests near Chittagong, Silhet, and the Garrow Hills
where it is called Jabmoot, flowering in the cool season, when it is highly ornamental, with the seed
ripening in July (R0lt.b.)
Gaylueeaciu uermta (Lindley). Shrubby; lenvee nmw-lancklate, aerrate ; acute, stiff, ooriaceous,
shining, short petioled and crowded together, especially towards the extremities of the branches; etipulefi
coloured subulate, racemes axillary, many-flowered; flowers drooping, long pedicelled, white tinged
with green, bracts small subulate. Thibaudia serrata, Wall. Cat. No. 6299. Agapetee eerrata, Don.
-Tab. '79, fig. 9. (a) a flower; (b) the same, with the corol opened ; (d) an anther ; (e) transverse
section of berry.
Hub. Chirraponjee, one of the Silhet mountains ; in flower in February.

103. MONOTROPEIE.
This family consisting of the tribes P y r o k e and Momtropea, sometimes themselves
considered orders, includes but few genera and species ; and these nearly confined to
the northern parts of Europe, Asia, and America ; but Mmtropa, a genus common to
the northern parts of Europe and America, has also species in the Himalayas. Of
these one is considered by Mr. Don as identical with the American M. Mwkoniann;
this is found in Kemaon, in the neighbourhood of Mussooree, and Kedarkanta ; the
other a smaller species, M. humilis, Don, was obtained by Dr.Wallich from Gossainthan,
who includes both under his M. Nepahsis. Chimaphila umbellata is diuretic and tonic.
104. E R I C A C E E .
T h e Heath-tribe are so well known as ornamental plants, that it need only be stated
that with generally monopetalous corollas, those of Ledurn scarcely cohere, and that
while others contribute a few, this order gives nearly the whole of its species to the
gardens and green-houses of Europe. This fact at once indicates that they are inhabitants of the cold and temperate parts of the world ; and we accordingly find the species
of the. two tribes Ericee and Rhodoree distributed through Europe and North America,
and along Siberia to Kamschatka and Japan. The heaths are known to be especially
abundant at the Cape of Good Hope : a few species of other genera are found in the
mountains of South America, in the Islands of Java and Mauritius, and the south of
China. I n Australia their place is supplied by Epacridea. A few species are found on

the Neelgherries and the Island of Ceylon, but several all along the Himalayas; so that
we have Ericacee in the northern, and Vaccinace~chiefly in the southern parts of those
mountains. Gaultheria oval$olia is found on the Neelgherries, - G ;fragrantissima at
Narainhetty in Nepal, and G. nummularioides on Gossainthan ; of these the last is the
only one I have found in the more northern portions of these mountains; but another
species, G. trichophylla, figured with the former in pl. 63, is cominon on the Choor and at
Jumnotri, as well as on the mountains surroundingcashmere. The species of Andromeda
are five in number, A. formosa, lanceolata, vilha, and ovalifolia, all found in the moun2 L
tains
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tains of Nepal, and referred by Mr. Don with the Japan species to his new genus, Pieris.
The last is also found in the mountains of Sirmore andGurhwa1, with Dr.Govan's variety if
not distinct species, A.cordata ;both are common at elevations of from 5,000 to 8,000 feet
along the Mussooree Range from Dhunoultee to Budraj. The Mth species, A. fhtigjuta,
closely resembling A. hypnoides, Zycopodioides, and tetragona, found in northern Europe
and America, and along Siberia to Kamschatka, has been formed with these into a new
genus (Cassiope) by Mr. Don. Dr. Wallich obtained it from Buddrinath and Gossaintban.
I have fout~dit en Chmr and Kedarkanta at elevations of from 9,000 to 12,000 feet,
and have obtained it from Kunawur. It may be seen in flower from April and May to
June, according to the elevation, and is called seeroo on the Choor mountain. I t has
been figured by Dr.Wallich, PI. As. Rar. t. 284, and repeated in this work, t. 63,
on account of the interest it has excited in consequence of being supposed to be the
only heath found in Asia. This was in consequence of travellers, especially Mr. Fraser,
having mentioned that they had met with the heath in the mountains. Mr. Saunders
(Turner's Emb. to Tesshooloombo), probably alludes to the same plant. Dr. Govan
appropriately calls it the heath-like Andromeda.
The species of Rhododendron found in the most southern latitude Is R. nobik, Wall.
found on Adam's Peak, in the Island of Ceylon, and on the Neelgherry mountains;
the specimens from Kemaon belong rather to R. barbatum and campanulaturn. This
species i s nearly allied to the well-known Boorans or R. arboreurn, which is found at
the lowest elevations and in the most southern latitudes of the Himalaya, that is, from
Chirraponjee and Nepal to the Sutlej, or from 25' to 32' of N. latitude, at elevations in
Gurhwal of from 5,000 to 8,000 feet. In the ascent to Mussooree, it is first met with
above Jurreepanee, and presents a broad belt of large trees, which, when in flower in
March and April, with every branchlet terminated with a bunch of large crimson
flowers, forms one of the most magnificent objects in nature. The cold it experiences
at the.highest elevations is necessarily considerable in winter, but the rise and fall of
temperature being so gradual, it is better able to bear a greater degree of severity than
the changes of an English climate. But even this, by careful management, it may be
made to withstand ; for I am informed by Mr. Anderson, of Chelsea, that some trees
which were planted more than ten years since in the open air, have flowered this season
in great luxuriance at the Earl of Winchester's, at Ashridge, in Herefordshire. The only
precautions taken were to place the plants, when two years old, in a sheltered situation,
and to cover the ground in their neighbourhood with a thick layer of fern leaves in
winter. There is a white variety of this species in Nepal, Kemaon, and Sirmore, but
it is not common. It has been figured by Dr. Wallich, from Sheopore, at an elevation
of 10,000 feet, where the rose-coloured variety is also found, P1. As. Rar. t. 128, and
by Dr. Lindley, Bot. Reg. N. 1684, from Mr. Well's Conservatory at Redleaf. R.
cinnamomm, is nearly allied to R. arboreum : R. formosum, Wall., P1. As. Rar t. 207,
is distinguished by its lepidote leaves and few flowers, and R . barbatum by the s e k
surrounding the petioles and upper part of branches.
The
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The next m w remukabb species is R.cal9rpawda.tunz, which forms a l a t e , very
hadsome, straggling shrub, never found below 10,000 feet of elevation, and from that
up to 12,000, on such mountains ,as CZQoor, Urrukta, and Kedarkanta, as well as on
Gossainthan. I have aleo received it from Peerpunjal, and from Lippa in Kupawur.
The flowas vary so much in colour, that Capt. Webb proposed calling it R. mutabile :
1 have seen i;t in Aower on Kedarkanta in May, with its branches drooping on the snow
which had but recently melted away from about its roots. Its large pink flowers,
smooth and d i n i n g leave% with their rough and russet-coloured under surfaces, make
this one sflhe m d t ornamental shrubs in these moulrtains. R. anhpgatl and kpidolum,
both %figuredi n P1. 64, f. 1 and 2, are the species found at the highest elevations,
extending beyond the limit of forest, or from 11,000 to 13,000 feet all along the mountains, fmNepal to Cashmere, and above 14,000 feet in Kunawur. These, as well as
R. setcwun~,of which specimens are mixed with R. anthopogon, in the E. I. Herbarium,
are allied to R . Lapponicum, Dauricum, and ferrugineict~z.
The Ericacea differ in the properties of the tribes Ericea and Rhodorea; the former
are chiefly astringent ; .some ,have succulent fruit which is edible, as Arbutus Unedo,
Gaultheria Shallon, and procumbens; the latter, combining some degree of stimulant with
the astringent properties, forms one of the kinds of mountain tea. Arctostaphylos Uvn
Ursi, though astringent in taste, is also considered diuretic ; and Andromeda ovalifolia
is said to be fatal to goats in the Himalayas.
The Rhodorea abound more in stimulant and even deleterious properties. Thus,
Rhododendron ponticum, maximum, ferrugi~reurn, and chrysanthemum, are poisonous to
cattle which feed on them, and in modslate doses are used in medicine, as for the cure
,
M u m palustre, are accounted diuretic,
of rheumatism, &c. vlzalevr p r o c u ~ s and
and L. latifoliuna, being more stimulant, is used as a tea, under the name of Labrador
tea, but determines to the head. Kalmia lutifolia is accounted poisonous, and honey
collected by bees f r m its flower -is of a deleterious nature, as is tbat of Azalea pontica,
which was fahl to the soldiers in the retreat of the ten thousand. I n the Himalayan
species, Rhododendron arboreurn is more remarkable for its uses as a timber tree than
for deleterious properties, though these remain to be investigated in this as well as in
other species. The flowers are eaten by the hill people, and formed into a jelly by
European visitors. The leaves of R. campanulaturn, being used as a snuff by the natives
of India, are imported from Cashmere, under the names of hoolas-kasmeeree (Cashmere
snuff), and burg-i-tibbut (Thibet-leaf), though easily procurable within the British
territories. I t is remarkable, that De Candolle mentions the employment in the
United States, for a similar purpose, of the brown dust which adheres to the petioles
of Kalmins and Rhodod~ndrons. The leaves of R. lepidoturn are highly fragrant (hence
R.aromnticum, nob. Journ. As. Soc. 1. p. 467), and of a stimulant nature, and are
imported from Caubul under the name Taleesfur; to this in Persian works mafur and
mafur booz are assigned as Greek names. I n the valuable Dict. de Mat. Med. of M.M.
Merat and De Lens, we are informed that Talisafar is the Arabic name in Avicenna of
2
~
2
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the Macer ( ~ Z X L of
~ )the Greeks ; (by the Asiatics the k has been converted intof, as in
Lycium, p. 63.) This, however, in all old authors, is described as the bark of an Indian
tree. C. dYAcostaconsiders this is that called mucre by the Brahmins on the Malabar
Coast, of which the bark is useful in dysenteries : but this tree is unknown to botanists.
A n d r d a faetigiatos. Wall. As. Res. xiii. p. 894 P1. As. Rar. t. R&E. A. cupre8dfnvnieYDon.
Prod. F1. Nep. p 150.-Tab. 63, fig. 1. (a) anther doubled upon the filament, and appearing as if
" apice aristis duabus." (Wall.) (b) anther turned upwards, showing them as they are basi bisetosse."
(Don.) The flowers are always drooping and the fruit erect.
Hab. Gossainthan and Buddrinath. Wall. Choor, Kekarkanta, and Kunawur. 9-14,000 feet.
68,fig. 9.
Gaulthsria nrnrnssGarioidea. D. Don. Prod. FL Nep. p. 1/50. Wall. Cat. N. 16%-Tab.
(a b) anthers seen from before and behind, (d) capsules, (c) the same, covered by the eemi-baccate
calyx, (e) transverse section of capsule.
Hab. Gossainthan and Kunawur. Wall. Mountains near Barahat on the Jumna
G. t r i c ~ h y l l ;
a caespitosa ; ramis tenuibus procumbentibus apice praeaertim setoajg foliis parvis
wriaceis ovatis acutis breve petiolatis marginibus minute semulatis diatisque, floribus axillaribus
eolitariis bi-bracteatis nutantibus.-Tab.
63, fig. %--(a) a flower, with bell-shaped corol, coloured
acute segments of calyx, and green fleshy bracts, (b) the same with calyx and corol removed, showing
the ten stamens, (c) a pistil with truncate stigma, (d) anther seen from behind, with short broad
filament, terminating on each side in a single horn, (e) anther seen in front with both cells opening Ily
porea at the apex.
Hab. This plant is an inhabitant of cold and lofty situations, aa Jumnotri, the top of Choor, and
of the mountains surrounding Cashmere, and like many plants of such situations is furnished with
=toe on the younger upper parts of branches, probably to protect them from the severity of the cold.
The calyx is adherent to the lower part of the capsule, becomes succulent, and forms an edible fruit
in the month of September.
Rhododendron lepidotum; frutescens; foliis oblongis acutis, basi attenuatis v. spathuhtis ut omni
plantse juniore parte lepidosis s u b t u ~ferrugineis, floribus terminalibus solitariis vel 13aggregatis,
segmentis calycinis rotundatis ciliatis, corolloe t u b brevi, limbo patente rotato, segmentis rotundatis,
filamentis lanosis.-B. Zipidoh. Wall. Cat. N. 768. G. Don. Gen. Syst. of Bot. 3. p. 846.-Tab.
64, fig. I. (1) flower, (2) the same, with the corol removed, (3) capsule.
Hab. Gossainthan and Bhuddrinath. Wall. Choor, Kedarkanta, and Kunawur. v. supra
R. anthopogcm. Don. Prod. F1. Nep. p. 163. Wall. Cat. N. 769. G. Don. 1. c. (1) flower with
dver-shaped wrol, (2) corol opened, hairy within the tube, (3) flower with the wrol removed.
H4b. Gossainthan and Sereenugur. Wall. Choor, Kedrrrkanta, and Lippa, &c. in Kunawur.

C. COROLLIFLORE.

M. De Candolle's great division of CaZycifore concludes with the Ericacece; the
I orb.
following fanlilies are included in his subclass CoroZZj?

105. STYRACEE.

This order, sometimes called Symplocinece, requires to be more carefully investigated
and definitively settled, as it has sometimes been divided into almost as many orders as
it contains genera, as Styrace@, Symplocinee, and Halesiacece. Of the genera S t y r a s and
SympZocos, the first is allied to Meliacece, and the second to Ternstrcemiacece. Schcepja,
sometimes placed here, has been removed to Loranthacee.
The Styracee are chiefly found in the tropical parts both of Asia and America, and in
both extending north, as a species of S t y r a r (S. oficinale), is found in the S. of Europe,
probably introduced from Asia Miuor or Syria; and in the New World species 'of
.
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Hopes, Styras, and Halesia, are found in Carolina and Florida; so we have species of
Syrnphm both at the base and at moderate elevations in the Himalayas.
The Indian species of Styrat. and SympZucos extend from the islands of the Indian
Archipelago along the Malayan Peninsula to the forests of Silhet; Styrax (Lithocarpus. Blume) Benzoin being found in Sumatra, S. sermlata near Chittagong, and S.
virguta on Cbirraponjee. The species of Symplocos are also found in the Indian
Peninsula, and extend from Silhet to Nepal and Sirmore. S. racenma, found near
Burdwan and Midnapore, occurs also in Nepal and Kemaon. S. Hamiltoniana, a nearly
allied species, is found on the Central Range, and S.paniculata, which varies so much
as to seem to include more than one species, is common at Mussooree, Urrukta, and
every where in the mountains.
As we have seen that there is no exact analogy of structure, so are we without
general correspondence in properties. Storax, known in India by the name wteruk, is
afforded by Styrax o$ci~tale in the Oriental region, and Benzoin by S.Benzoin in the islands
of Borneo and Sumatra. This in Bengal is called looban, but in Northern India this
name is applicable only to the produce of Boswellia thurifera. Benzoin is in Persian
works on Materia Medica distinguished by the names Hussee-ool;iawee (Java?) and
Huosee-looban (an Asa?). The species of Symplocos are remarkable for becoming yellow
in drying, and some are used in dyeing ; as S. racemosa, called lodh, much in dernand
in Calcutta, according to Dr. Roxburgh, as a mordant in dyeing red with munjeetir,
Rubia (munjista, Roxb.) cordifolia. In northern India the same name lodh is applied to
the bark of Symplocos paniculata, which is substituted for that of S. racemosa.
106. ILICINEE.
The Ilicinece, separated from Celastrinee by M. Ad. Brogniart, as mentioned at p. 167,
q. v., are placed here on account of their close relation to Ebenacece. To the Indian
species ought probably to be added a large diaecious tree common at Mussooree and
other parto of the mountains.
107. EBENACEE.

This order, named from the black and heavy wood for which the principal genus is so
celebrated, is allied to the foregoing and the following order, as well as to Okacee, and
as has been stated at p. 132, also to Guttifere. They are chiefly found within the tropics
of Asia and America, with a few species spreading north ; as Diospyros Lotus to the
N. of Africa and S. of Europe, and some species into the United States. Southwards
we have Royma at the Cape of Good Hope, and species of Cargillia, Diospyros, and
Maba, in New Holland. In India there are only species of the two last genera. The
species of Diospyros, with Jfaba buxifolia, are found in the islands of the Indian
Archipelago, and in both the Indian and Malayan Peninsulas ; Diospyros extends to the
mountains of the Central Range, and from Silhet, along the foot of the mountains to
~ e ~ aand
l , the Deyra and Kheree foreb.
Of
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Of the species of Diospyrtk, D. Kiziii is istated bg Dr. Roxbui-gh to be common tb
Nepal, China, ahd Japan. b. Ebenaster is a native of Ceylon; D.mklanoqlon and
chloroxylm, of khe moun'tdins of the Peninsula. D. Embryopteris, h u n d with them,
.extehds froih'silhet ahd Bengal near to th'e neyrii Dooh along the foot of the mountains :
and D. tnontana to ihe borden of the Ruenka Lake, near Nahn. D. cordifolia seems to
be common in every part of India : and D. tomentosa, fir~tdescribed by Dr. Roxburgh,
from the horthern parts of Bengal, extends to the Kheree jungle, and the foot of the
lower hiHs ; the same species appears also to exist in the Central Range. D. Royki,
Wall. Cat. N. 4134, is a nearly-allied species, which E found growing in abundance
near Adjeeghur and the Bisrumgunge ghatrt; it is interesting as an indication of the
nature of the little known Flora of Central India.
The genus Diopyros is noted for the heart-wood of so many of its species becoming
of a black colour, and affording the Ebony of commerce. Though that of the Mauritius
yielded by D. Ebenus is reckoned the best, some of very good quality is obtained
from the kndian species, as, according to Dr. Roxburgh, from the Ebenus of Rumphiua,
3. t. 1. from D. Ebenaster, and D. melanoqlon, the Ebony-tree af Commandel. It
is also a&rded by D. tomentosa and Rqylei. The timber of other species though not
black is of excelleilt quality. Some of the species are also noted for their sweetish,
clammy, and subastringent, though edible, fruit, as Diospyros Lotus in the N. of Africa,
and D.Kaki in China, so in India D. chloroqlOn, nzelanoqbn, racemosa, and tmntosa ;
the fruit of the last is in Northern India called meetha tendoo. That of .I;). Embyopteris
(glutinosa, 'Roxb.) is particularly viscid, and wellaknown in Bengal, where it is called
gab, for its uses in paying boats. The unripe fruit is very astringent.
108. S A P O T E E .

This family, named from a fruit of the West-Indies, is chiefly found within -the
tropics of Asia and America, with species of Bumelia extending into the United States,
and of Sideroxylon to the N. of Africa. A species of the .former genus is also found at
the Cape of Good Hope, and several genera and species in New Holland. In India
are found the genera Chrys~ph~llum,
8&roxylon, Mimusops, and Bassia. The two last
spread from the Tkopical Islands into India on the north, and ~ i m u s o p sinto New
occurs in
Holland on the south. I t is more than probable that il species of B-ia
Africa. Species of Sideroxylon are more widely diffused, as they o m r in New Holland
as well 2s in the N. df Africa and theWest-Indies, wbere Ch ysophyllum is found as well
as in Soath America.
The Ibdian Abpotea spread from the Islands of the Indian Archipelago along the
Malayan Peninsula to Silhet, and from that to Nepal, where Bassia bzityracea is found,
as well as in the neighbourhobd of Almora. B. lalifolia is probably indigenous in the
Central Range, and is common in the northern, as B. lmgifolia is in the southern
provinces of India. Mimusops Ekngi and Kauki may be seen every where in a
cultivated state: the former, Dr.Roxburgh only found once in a wild state on the
mountains
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mountains of the Rajamundry Circws. The species of ChysgphyUu~and Ueerosylon
are confined to Silhet ond the Peninsula. Dr. &oxburgh states with respect to Achras
Sapota, that planta from China and from the West-Indies do pot differ Gorq one wather.
I t was succeeding well in the Saharunpore Botanic Garden.
Many of the plants of this family are known as affording edible fruits in different
p a d of the world: as Achrcrs Mammosa, the American Marmalade. A. Sapota and
Zbpotilla ; the d i h n t kinds of Star-apple or Chymphylhm, especiJly C. Cqiniio.
The kernels of Theophrmta Jussicei, are made into a kind of b r d in St. Qomingo;
$thoseof lnocatpus edulis are eaten in the Molucca Islwds. The bark dseveral qpecies
of Achraa is astringent, and used as a substitute for Peruvian bark ; so in .India the
,bark of Mirnwop E h g i is astringent, and used in Native medicine, aa is that of both
-Baasia Zutifoiia and longifolia. Miwwops Xauki yields a gum like many trees having
astringent bark, while its fruit is of a sweetish taste and much eaten by the nirtives of
India. That of M. Ele~lgiis less so, but the tree is highly valued for its fragrant
flowers and the deep shade thrown by its highly ornamental, smooth, and shining
leaves. The fruit of Chysophyllum acuminatm, like the Star-apples of the West-Indies
and of Western Africa, is greedily eaten by the natives of Silhet. (Roxb.)
But the common species of Bassia, B. latifolia and longifolia, are much the most
valuable in an economical point of view, as besides yielding parts useful in medicine for
their astringent or emollient properties, their wood is valuable as timber, and a gum
exudes from their bark. The fleshy, berry-like flowem, are eaten either raw or are
dried (when they are described as tasting like dried grapes) and then roasted. Those
of B. Zutifolia or the Mahwa (Sans. Matlhuca) tree are, moreover, subjected to fermentation, and have a powerful and cheap spirit distilled from them ; which is that
principally drank in some parts of Northern India. The seeds alao yield oil on
expression. B. hgifolia, or the Illupei tree of the Peninsula, is also celebrated for the
quantity, as well as the uses to which, like that of the Mahwa, it is applied ; being
used as a substitute for that of the Cocoa-nut in cookery, as lamp-oil, and for making
soap. But the most remarkable produce is that of the Fulwa or Phulwara, Bassin
butyracea; the Butter or Ghee tree of the Alnlora and Nepal Hills, which is of a delicate
<whitecolour, and of the consistence of fine lard, but without any disagreeable smell ;
it is highly esteemed as a liniment in rheumatism, contraction of the limbs, &c.,
and when used by natives of rank is frequently impregnated with some fragrant atr.
The tree very much resembles B. latijoiia, but may be distinguished by its much less
fleshy cords and more numerous stamens. I t grows on the southern aspect of the
Almora Hills, flowering in January and ripening its fruit in August. The kernels,
about the size and shape of almonds, are easily extracted from the smooth chestnutcoloured pericarps, when they are bruised and rubbed up to the consistency of
cream, and subjected to a moderate pressure in a cloth bag. The oil concretes immediately it is expressed, and retains iG consistency at a temperature of 95'. (Roxb.
As. Res. viii.)
A resem-
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A resemblance between the floras of parts of Africa and India has frequently
been pointed out (v. p. 157); it is interesting to find there a product analogoua to that of
the Fulwa, in the Shea or Butter tree of Bambarra. This is described by Mungo Park
as procured, by means of boiling water, from the kernels of that tree : and as being of
the consistence but of a richer flavour than the best butter. According to Mr. Park,
" the appearance bf the fruit evidently places the Shea tree in the natural order of
Sapotecz, and it has resemblance to the Madhuca tree, Bassia latifolia, described by
Lieut.-Col. Hamilton, As. Res. 1. p. 300."* I t is probably this substance which is
mentioned in Persian works, under the names kawind and sheerbung, being described as
a concrete oil like fat, produced by the fruit of a tree of Yemen and Abyssinia.
Mr.Park describes the Shea butter as forming an important article in the food of the
natives, supplying every purpose of oil and butter ; and states that the growth and preparation of this commodity seem to be among the first objects of African industry, as
it forms one of the main articles of their internal commerce.
I t might also become so in India, where its congeners thrive so well: or the cultivation of the Fulwa might be extended, or acclimated in the plains; as a tree
introduced by the late Colonel Pleydell into his garden at Saharunpore lived for several
years, and only died when six or eight feet high, on being transplanted, in consequence
of the site of the garden being changed by Colonel Bird. But the Mahwa appears as
worthy as any for extended and profitable culture in dry and barren parts of the
country, as long ago recommended by Lieut. Hamilton (As. Res. 1. c.), especially as its
produce, being independent of rain or irrigation, would yield a crop even in times of
famine; for the same reason the Carob tree haa been recommended for cultivation
at p. 165. The dried flowers, the oil, and the spirit of the Mahwa, all form articles
of commerce, and the timber is of excellent quality for some parts of ship-building; but
in India, as formerly in England, according to the editor of Evelyn's writings, " men
are not planters but destroyers of wood, without thought of the future."

The Myrsitlee, called also Ardisiace& by some botanists, have been shown by
Mr. Brown to be related on one hand to Sapotea through Jacquinia, and on the other to
Primulacee, though they differ much from the latter in habit. M. A. De Candolle in
his late review of the order (Lin. Trans. xvii. p. 05), has suggested an analogy with the
distant order of Rhamnee, and has stated the difficulty which arises from the genus
Mesa (Bczobotrys) having a great number of seeds, as in many Primulacee, and an
inferior ovarium, as in the well-known and anomalous genus Samolus, but thinks it
beet

* Mr. Brown, in the App. to Denham and Clapperton's Travels, p. 239, states, that the only plant of this
family in the Herbarium is the Micadania, or Butter-tree of ~oudan. The specimen, though very imperfect,
he has identified with the specimens of M. Park's Shea-tree in the Banksian Herbarium. " Whether thia plant,"
is really a Bassia is not equally certain ; and the seed at leaat agrees better with viklloria
Mr B. adds,
pararloxa of the younger Gartner (Carpol. tab. 205,) than with that of B&a figured by his father." (De Fruct.
et Sem. P1. t 104).
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besf to include amopg M y r h the tribe of c I ) r l ~and
, in P r i m u k that of Snmoktr.
With regard to their distribution, he remarks, that they grow commonly on the hiny
and mountainous regions of the hottest parts of the globe. None have yet been found
beyond the 39th or 40th degrees of latitude, viz. in Japan. The 180 known species
are distributed as follows : 112 in Asia and New Holland, 48 in America, and 20
in Afi5.m ; that is, at the Cape and in the Islands. Of the above, 36 species are found
in India.
Of the genera occurring in India, Myrsine and Ardisia are common to Asia and America, and the first exists also at the Cape, Azores, Canaries, China, and Japan. ecerw,
BhbeZia, and Mizsa, are found in the Indian Archipelago and the Burmese territories ;
the first, also, indeed the same species, 25'. fragram, spreads to New Holland, is
common in the Delta of the Ganges, and the coasts of the Peninsula ; whence it has
beell well-figured by Dr. Wight (Bot. Misc. Supp. t. xxi). M m a occura also in Arabia
and Madagascar. Choriptalm is a new genus fotmed by M. A. De Cslridolle of two
plants, one from Nepal and the other from the Indian Peninsul&. M y r d e , M h a ,
Ar&ia, and Embelia, are found in the Indian Peninsula and Silhet, whence they spread
along the foot of the mountains to Nepal and the D q r a Doon : the two first alone ascend
the mountains h this northern latitude; but Ardisia is found on the Silhet mountains as
well as on the Neelgherri~.
Ardisia (solanacea, Roxb.) hatmilis, Vahl, already the most widely-diffused species of
the family, is that which runs furthest north, beihg found in the foreats below Nahn ;
and Embelia (Samara ? Ham.) picta, Wall. 2302, first found at Godpara, extehd3 north
even to below Sabathoo, along the rm fnquently alluded b hpic-girt bat& of the
Himalaya. Here also occurs E. robusta, first found on theaRajmah1 Hills. rh ascending we are deserted by all, except species of Myrdinc d Mesa; of the former
Mebifaro'a, semkrrata, and a new species, 'M. amnninnta, nob. are fbund as high as
Mussooree, with Mesa argentea and M. indica; the laat is also common about
Suhunsudhara.
The ptoperties of Mij~iTat?~
are not well-known, but some of them afford wood of
good quality, though small. M. A. De Candolle has observed in them a " disposition to
produce a resinous substance, which appears as dots or resermirs in diffkrent parts of
the plant, c h i d y in the leaves, flowem,- and berries." The- berries of Emklia R i k s
are collected in the Silhet district, and mixed with black pepper by the smaH traders
in that article, and the .fraud -ie assisted by their being possessed of some degree of
pungency (Roxb.), whieh M. A. De Candolle ascribes to the quantity and some
peculiar quality of the resinous substance. Tbe berries called bvre bhitlung are, however?
also collected for medical use, as they are considered by the Natives in the norther'il
provinces to be cathartic and anthelmintic : thosetof E. robuata are substituted for them
under the same name, as we have seen is done with LSympt8cospaniculata for S.racernosa.
Cathartic properties are also ascribed, and it is to be remarked, by people unacquainted
with the n a t d affinities of plants, to Myrsine bifaria, which is used in India under
2 ar
the

the name nzanus-rohum. I t is frequently called Box by Himalayan travellers, from
its generd resemblance to that common ornament of English gardens.
110. OLEACEE.

The Olive tribe so favourably known by one of its species having been dedicated
to Minerva, and having become the symbol of peace, is sometimes united with the
Jasmines; at others the Frasinee are separated from them either under this name or
that of Lilace~. I t may therefore be inferred, that though closely allied, as proved
according to M. De Candolle, by their grafting on one another, yet there are some
differences of structure, which may account for the differences of climate in which they
are found.
Thus, species of the genera found in the Himalayas at moderate elevations, as Frasinus, Ligustrum, and Syringa, form some of the most common plants in Europe ; the
first occurring also in great numbers in North America, the second in China, and
the last in both Persia and China : while Linociera (Chionanthus, Roxb.), occurring
only in warm countries, as the West-Indies and the Mauritius, is found in India, in
Silhet, Ceylon, and both the Indian and Malayan Peninsulas. Chondrosyermum is a
new genus found in the last and near Chittagong. Olea is not only the best known
genus, but that which has the most extensive distribution, being found as far north 'as
the Soutli of Europe, southwards at the Cape of Good Hope, and in New Holland;
eastward in China and Japan; and westward in the Canary Islands. So in the
Himalayas we have species of the genus extending from the Sutlej to Silhet, and along
the Malayan Peninsula as far south as Cape Rochado. The genus, however, seems
opposed to great extremes of heat or cold, as I have only seen species in sheltered
vallies and at moderate elevations in the Himalayas; as 0.glmdulifera at Suhansudhara
and the valley leading to Kuerkoolee, as well as near Jurreepanee; and 0.ferruginea
in the valleys of the Jumpa and Sutlej: 0. acuminata probably also occurs in such
situations, as it extends from Kemaon to Silliet and Penang. 0. compacta, grand@ora,
and robusta (Phillyrea, Roxb.), are the other Himalayan species, the last found on
Chimponjee and the Morung Hills. The Himalayan Lilac is found in Kemaon, aud in
Sirmore on the Suen range and the banks of the Giree and Jumna rivers. Of the
Himalayan Ashes, Frazinwfloribunda is found in Nepal, and F. aanthoxyloides in
Kemaon, as well as on the northern face of the Himalaya near Meeroo in Kunawur.
The bark and leaves of some of this tribe are bitterish and astringent, as are the
capsules of the Lilac, hence some have been employed in tanning leather and others as
febrifuges. The flowers of some are fragrant like those of their allies the Jasmines;
those of Oka fragrans are used by the Chinese for flavouring their tea. The tinlber of
many is of very good quality in India, as in other parts of the world. Some of the Ashes
are remarkable, like the Sugar maples to which in some respects they are allied, for the
sweetness of their sap, which on concreting by exposure to the sun is so well known
as Manna. Of this several kinds are known in India; lst, the best, called sheerkhisht,
is

4

.

3a~mincu.]

THE HIMALAYAN MOUNTAINS.

267

is said to be procured from a tree of Khorasan, perhaps a species of this very genus:
2d, Toorunjbeen, the produce of Alhagi Maurorum, v. p. 194 : 3d, Guzunjbeen, of a
Tamarisk, p. 214 : and 4th, shukhr-001-ashur, produced on Calotropis procera, or a
kindred species (v. -4scZepiadece) ; and Sthly, one kind is mentioned as being obtained on
an umbelliferous plant.
But the Olive alone is of much importance, and this so much so, as to have been called
by one author, " a mine upon earth ;" it is remarkable, too, for a peculiarity adverted
to when treating of the Melias (p. 143), for containing oil in the fleshy part of its
pericarp, instead of, as is usual, in the kernels of the seeds. Like the Manna ash it
flourishes only in the warm and even arid parts of the world, as the South of Spain and
of France, in Sicily, Syria, and the North of Africa ; or as the Baron Humboldt has
stated it, '' the olive flourishes between the parallels of 36' and 44", wherever the
annual temperature is from 62O.6 to 5S0.1, where the mean temperature of the coldest
month is not below from 41" to 42O.8, and that of the whole summer from 71°.6 to
73O.4." But as from the recent travels of Mr. BovC, we learn that the olive thrivcis
successfully in Egypt, it is evident that it is capable of bearing a still greater degree
of heat, and yet yielding a profitable crop ; for Delile states, as already quoted at
p. 163, " les vignes, les olives et les roses, contribuent A la richesse de Fayoume,"
which is nearly in the latitude of Cairo, and the mean annual temperature of Cairo is
73O.3, that of summer S5O.10, and of winter 58O.46. I t is probable, therefore, that the
olive might be successfully cultivated in the north of India, which corresponds with
Cairo in latitude, agrees in many respects with Egypt in climate and vegetation (v. p.
159-161), and where, by ascending the mountain-side, any degree of temperature may
be obtained for varying and insuring success in our experiments. Besides, the olive
appears to have been originally introduced from Asia into Europe, and is well-known
to the Arabs and Persians by the name ruetoon, derived apparently from the Hebrew
zait (Harris's Dict.). I t has grown for many years in the open air in the Calcutta
Botanic Garden, so far south as to be just within the tropic.
O h f m g i m a ; foliis coriaceis lanceolatis mucronatis subtus ferrugineis, ramis rotundatis cinereis,
racemis axillaribus paniculatis mu1tifloris.-0. -data,
Wall. Cat. n. a817. Tab. 65. fig. 1. (a) corol
opened ; ( b ) calyx and bifid stigma ; (c) drupes ; (d) one transversely, and (e) longitudinally divided ;
C f g ) seed transversely and longitudinally divided.
eativa P ) having induced
Hab. Banks of Jurnna and of Sutlej, near Turanda.Dr. llTallich'squery (0.
me to think that hia plant must be distinct from mine, I regret the plate having been struck off before
I discovered that they were the same.
Syringa Emodi; (Wall. Cat. n. B31) frutescens; foliis latis oblongis utrinque attenuatis apice
quandoque obtusis reticulato-venosisjunioribus subtus alberccentibus.-Tab. G. fig.2, (a) corol opened ;
(6) calyx and bitid stigma ; (c) capsule ;
seed seen in front ; (e) laterally.
Hab. Bemaon versus Himalayanurn. Wall, Suen and Kedarkanta above the Giree and Jumna rivers.

(n

111. JASMINEE.
The plants of this family were formerly united with those of the preceding, but
have been separated by Mr.Brown and form a very natural group, distinguished, among
2
~
2
other
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other characters, by the want of q m e t r y between the number of (the stamens and,those
of the divisions of the calyx and corolla. Ifi bhie respect they serve to'cannedt tbe
preceding with the fbllowing, and some other orders in wl1ich.a like want of con&pondence is observed.
The Jasmines are found in small numbers in Tropical islands, in Africa and South
America, as well as in China and New Holland; but m great numben in *he East-Indies,
whence they extend into Arabia and-Persia, and &om &&!to the 6outh bf Europe,
where J.frmticosum is found, as well as J. odoratissimm, introduced from the Islaad of
Madeira. J. o@inak has become so naturalized in the gardens of Englmd, that'we
cannot believe it, as generalfy supposed to be, aaative of India, as we know no other
instance where a shrub f k m the plains or southern parts of that -country has become
acclimated so far north : but the common name. of tke Jasmine in the languaw of
Europe indicate their origin from the Ambib 'name Yasmeen. J.grandiflorum is the
most nearly allied species, and this fldnrishes in the hottest parts of India : Dr. Wallich
has, bowever, obtained speuimeas from the mountains .of Kemaon, which he bas
rekrred to this species, and which are very similar to some I have gathered on sucb
mountains as Dhunoultee, Suen, Acharanda, Kedarkanta, and Umukta. These I have
been in the habit of considering as o$icinde, as it is not usual to find the same shrub,
common in the plains and at 74000 and 8,000 feet of elbvatioh in 30" of N. latitude.
The other mountain species are J. dispermum, found in Nepal, Kemaon, and at
Mussoaree, d which I found in great abundance in descending from Bechur-bagh on
the Suen range to the Giree river. The other mountain speciea are yellow-flowered,
as J.pubigerum, Don., glanddoam,Wall., and chryaantkmides, nob,, ds well as J.mnurn,
allied to J. h i k , which d e s c d s from Musaooree to the Deyra Doon ; in the latter
are alao found J. liirstctum and arborexens. The species most commonly cultivated in
gardens are J. cBysanthe4num and grandiflorum. J. laurgo1ium from Chirrapoonjse is
highly ornamental, and J. Zbmbac is remarkable for frequently exhibiting several
corols, one contained within the other, with the innermost only occasionally bearing
stamens.
Nyctanthes arbor tristis or Hursinghar, cultivated in every garden, with the native
site of which Dr. Roxburgh expresses himself as unacquainted, is extremely common
along the foot of the mountains which skirt the Deyra Doon, and may be seen for
several hundred feet above Rajpore in the ascent to Mussooree. I have also met with
it further north on the Suen Range in the descent to the Giree. Dr. Wallich also
found it in a wild state near the banks of the Irrawaddy, on the hills near Prome ; aud
as there can be no doubt about this species even to the most sceptical, it affords a very
satisfactory instance of the extensive distribution of the same species along the base of
the mountains, even when separated by 12" of latitude, or from 18" to 30".
The Jasmines, like the Olives, though in a less degree, are possessed of a slight
degree of bitterness in their leaves, but are conspicuous for their delicate fragrance ;
which is, however, af so evanescent a nature, as only to be fixed by the flowers being
immersed

immersed in .so- of the finar of the expressed oils. The Hurringhr s c a t s the
gardens with its delightful perfume only during the night, coverilrg the p u n d in the
morning witb its sbort-lived flowers, which being cdlected like thoae of the Clrudlee,
are strnng OF threads and worn ag necklaces, nr entwined in the hair of the native
women. The tubes of the COCO~S are moreover dried and used for dyeing an QIlWgt?
cobur.
112. POTALIACEE.

This small order, pointed out by Mr. Brown (Tuckey's Congo, p. 449), has been
established by Yon Martius, and is allied to both Apcynea and Loganieu!, and is, like
the latter, found in the tropical parts of Asia, qfrica, and America. The species of
Fagrea are found in the Islands of the Indian Archipelago, in both the Indian and
Malayan Peninsulas, and at the foot of the ramificationo of the Himalaya, in the forests
examined;
of Silhet. The properties of the plants of this genuo do not seem to have
those of Potalia are bitter and acrid.
113. APOCYNEB.

The Apocynee, remarkable h r abounding in milky juide, are allied to the preceding
as well as the following order; by the celebrated Jussieu, indeed, tbey were united
with Asclepiaded. Both are allied to Rubiaeee and Gentknee, from the former of which
they qre distinguished by their superior fruit, and from the laWr by their minute
emby o , double d a , andmilkinem, and from both by their contorted flowers.
The Apcynec~are chiefly found in the tropical pacts of the world, as in Asia, Afiica,
America, and New Holland, where many of them form trees of considerable siee;
but like many other tropical families, they extend in small numbers, and in a herbaceous
state, beyond the strict limits of a tropical climte. Thus we. have Apqnum in Siberia
a d N. America, Erica ip the latter as well aa in Europe ; Ammia occurs in Japan, and
Carksa as far south as the Cape of Ciaod Hope. The Oleander, Nerium odorurn, which
I was delighted on first mcojpizing9 growing wildly luxuriant oa the banks ~f rivulets,
at the foot of the Nahn Hills, is found in similar eituationa, or on the sides of watercourses in Syria, Egypt, and Barbary, and in the South of Spain, on t h e banks of the
Guadalquiver.
In India they chiefly prevail in the Peninsula and the southern parts of the Bengal
Presidency, as the forests of Silhet, from whence they extend to those bounding
Nepal, and southwards into the Burmese territories and the M a l a y Peninsula, and
from that into the Islands. These belong to the genera Beaumontia, Holarrkna,
Cryptohis, Alstonia, Willotghbeia, Melodiuw, Hunteria, and Ophiasyh. Urceola is
confined to the Malayan Peninsula and Sumatra, and AZyxia does not extend further
north. Vallaris, Wrightia, Carissa, and Stychnos, extend from thence into New
Holland, where are also found Parsmia, and Tabernemorztana, which also occur as
well as Echites and Cerbera in both India and America. Srrophanthus is common to
India
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India and Africa, as are Ichnocarpt!~ and Carissa found a t the Cape. of Good Hope
and Stychnos in the Island of Madagascar.
The genera and species which extend furthest north in the belt of forest are
Echites macropilylla, Holarrhena ptrbescens, Ichnoca~us
fragrans, Cryptolepis reticulata,
Wrightia mollissima, Tubernczmontana coronaria, and Akstmdia scholaris, the last occurring as far north as Mirzapore, in the state of a handsome tree, and probably still
further, as there is a specimen from Dr. Govan marked A. cuneata in the E. I. Herbarium, which does not appear to be more than a variety. Those found also in the
open plains are Carissa Carandas, Ichnocarpus fr-utescens, Valkaris dichotoma, and Knca
pa~vlfroru. I have not observed any cf the family at any great elevation in the mountains,
but Gardnera referred here has one species G . angwtifolia in Nepal, G. ovata in Silhet,
and G . WaMichii, in the Indian Peninsula.* Many of those from the South succeed well
in Northern India, as Wrightia coccinea and tinetoria, the first ornamental for its flowers
and useful for its timber; 'the other, indigenous over a tract of 1,000 miles, is
valuable for the indigo of the best quality which is yielded by its leaves, and is recommended by Dr. Roxburgh for cultivation, because less dependent on rain and irrigation,
and being a perennial which grows freely and tllrows out shoots rapidly as they are cut
.away. With these many S. American trees have become perfectly naturalized, as
Cerbera Thevetia, Allanaanda cathartica, and Plumieria acuminata ; the last I have seen in
a luxuriant state in the garden in the Pinjore Valley.
The Apocynea: abound in a milky juice, with which some acrid principle is frequently
combined, rendering the whole suspicious and many highly dangerous; but owing to
the absence of this acrid principle, the milk of some is of an innocuous nature, as
exemplified in the Milk-tree, or Hya-hya, of Demarara, referred to this order and
called Tabernamontana utilis by Mr. Arnott. (Lindky, Nat. orders, p. 214.)
This milky juice is frequently of a tenacious nature and abounds in Caoutchouc.
Thus, in Sumatra, Urceola elastica yields that substance as a Vahea does in Madagascar,
and birdlime is prepared from the F'bacanga ;as in India from species of Ficus, some of
which, especially F. elaatica, yield Caoutchouc. It is, probably, owing to the presence
of this principle, that some of the species are, in this and the kindred family of
Asckpiadea idnebted for the tenacity of their fibre, as Nerium piscidium, Marsdenia
(Asclepias, Roxb.), tenucissima, &c. Wilioughbeia edulis also yields Caoutchouc, but of
indifferent quality (Roxb.) Several yield good timber, as Wrightia coccinea, which for
its lightness and strength is used in making palanquins in the South, while in the
North of India that of W. mollissima is used by turners ; Holarrhena pubescens (kooru),
yields light wood, and species of .Strychnos some of superior quality. The bark of
some is astringent and febrifugal as that of Wrightia antidystwterica, called Co~iessi,
and
T h i n genus was referred by Dr. Wallich to Loganiea (Fl. Ind. ed. Wall. 1. p. 400), but subsequently
considered as a distinct order (v. Catalogue). It has been referred by Dr. Lindley to Apoynea, and forms the
d o n ffcrrdtmetz of that order, in the cc Conspectus Regni Vegetabilis" of Von Miutiui.
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and which h a i been introduced into European practice. Both the bark and seeds
have long been employed by the Asiatics, and are the liwaj and lissan-ooi-asafar of the
Arabs, who assign to it the Greek name of andursaroon. The Hindoos call it indurjuo,
and distinguish the seeds by the name of indurjuo shereen (mild), from those of
Holarrhena antidysenterica and pubescerts, which they call indurjuo tuikh (bitter). The
name koora, applied in different parts of India to tbese three plants, the two last being
substituted tbr Wrightia antidysenterica where this is.not indigenous, is evidently the
Coru or Cura of Crist. d'Acosta (Cimiu. Exot, p. 265), of which the Malabar name he
informs us is Curodapala ( C ~ d a ~ a p a l aAinslie
?
Mat. Ind. 1. p. 88), a tree with pinnate
leaves and milky juice, of which the bark is much used on the Malabar Coast in affections of the bowels. Ichnocarpus frutescens is one of the. plants sometimes used as a
substitute for SarsaparilIa, and Ophioxylon serpentinum has derived its specific name
from its employment in snake bites : by Dr. Horsfield it is described as febrifugal and
a valuable remedy in various disorders.
The presence of the acrid principle, however, in a greater or less degree, renders
many of the Apocyne~highly dangerous, as the Oleander, known jrom ancient times ;
as it is the v~prov of the Greeks, corrupted in India into sirion, as duje, its name in
Avicenna, is probably a corruption of Daphne. Nerium piscidium, Roxb. also contains
a principle dangerous to fish in the water where it is washed, for the sake of its tough
fibres. Vinca parvgora is applied in India as an external stimulant in cases of
lumbago. Some of the species of Plunaieria are used in diseases of the skin; and
others, as P. acuminala, alba, and obtusa, rank in Java as purgatives; probably in
consequence of their acrid nature. The Cerberas are, however, of a much more dangerous nature, though the leaves of some are also employed as purgatives, as of
C. Thevetia and itfanghas; but the seeds of the latter are described as narcotic : and
C.Tanghin (Tanghirria vainifera, Pet. Th.), the Tanghin tree of Madagascar, is so powerful a poison, that a single seed is said to be sufficient to destroy twenty persons.
(Bot. Mag. 2968.)
The different species of Strychnos have appeared to some authors to differ so much
in properties from the rest of the Apocynete, as to render advisable their separation into a
distinct order, which they call Strychnea; but there is little difference in this respect
between these and those last mentioned. Thus, like some of the Cerberas, the seeds
of Strychnos hTux Vomica, and of S. Ignatii, and of S. Zeute, one of the kinds of
Upas, are powerful poisons : the first, from its excitant properties, is in moderate doses
employed in medicine, especially in palsy of the lower extremities ; while the second,
called in India pageeta, is by the Hukeems considered in small doses tonic, and is
employed by them in cholera, as is another powerful poison, the root of Aconitum ferotl.
The Nus Vomica, called in India Koochln, is the Azarakhee or Adarachi of Avicenna ;
the wood of the tree is described by Dr. Roxburgh as exceedingly bitter, and used to
cure intermittent fevers and the bites of venemous snakes: so in Brazil the bark of
S. pseudo-quina is described as being the most powerful substitute for Peruvian bark ;
ill
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is Java, according to Dr. Horsfield, S. colubrina is so employed ; and in India a fourth
kind of Strychms called Naga-Mudadi (Roxb.), is etnployed for the same purposes.
The seeds of S. potatorum; Nirmulee of natives, are sold in every bazar for the purpose
of clearing muddy water. Bitter almonds are said to be employed in Egypt for the
same purpdse, as those of the KoZa are' in Africa. Notwithstanding the poisonous
nature of the seeds, the pulpy part of the fruits of some speciks is eaten by the natives
of !the countries where' they are indigenous, as those of S. innocua in Egypt, of
S. p d - q u i n a in Bhzil, and of S.potatoncrh in Inditi, and even that of S. Nm Vomica
by- bids. (Roxb.) To these exceptions to the general hurtful nature of this order must
be added, Melodim monogynua, and WifroUghbeia edulb in India, Carhm edulis in Nubia.'
and-the Cream frnit of Sierra Leone ; all of which yield edible fruit, while thit of
Carissa Cmndas is also eaten in India and made intd a jelly forms the best substitute
for that most commonly employed in Europe.

The plants of this family having been separated by Mr. Brown from A p c p e a , on
account of the peculiar nature of their sexual apparatus, necessarily partake in the
affinities of that family, and have much the same character though a wider range of
distribution. Thus, though we find them in abundance in the tropical parts of the
world, they also occur in considerable numbers beyond their limits, as at the Cape of
Good Hope and in New Holland, and to the North in Europe, Siberia, North America,
and Japan.
At the Cape there are numerous species of Stapelia, so in the drier parts of the
Peninsula, which, like the arid parts of N. India, we have seen to resemble the Flora
of Africa, we have species of Caralluma, Boucerosia, and Hitchinia, which were
formerly referred to Stapelia. On the arid banks of the Jumna, which has been shewn
to be the limit to which the plants extend having a resemblance to the African Flora,
we have Damia extmsa, and from thence extending to Umballa, a large town in the
plains to the N.W. of Saharunpore : the other species of the genus being found in
Egypt and Arabia. Leptadenia spartium I found on the banks of the Jumna, where it
had before been found by Dr. Hamilton; the other species being found in the
peninsula and in tropical and Northern Africa. Pmtatropis microphylla, of which the
first species was mentioned by Mr. Brown in Salt's Abyssinia, and Hemidesmw indicus
occur in the same situation with Calotropis Hamiltonii of Wight, which was considered by
.

Dr.

.

* The Indian plants df this family Mving been described and publihed by Dr. Wight, in his

Contributions
to the Botany of India," it is necessary to observe, that hb names are those which have been adopted in thb
work; and aa Dr.Wight hae given a copious lid of Synonymea, under each of the older plants, little dSculty
will be experiencedin ascertaining those previously described. The Author feeln much indebted to Dr. Wight
for having described thk drckpiadez in his collection ; and all Botanigta must do so, for his having undertaken
M) difficult and numerous a family aa the Indian ~sc&iadear, of which many no doubt still remain to be
disco+ered, as t h i e app& to be several n h d e s m i species among 'the late General Hardwicke's Drawings.
c'
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Dr. Hamilton to be identical with the Persian C. p c e r a . C. giganteu is chiefly found
in the Peninsula and Bkngal.
The genera found in the Southern parts of India, some of them extending into the
Indian and others into the Malayan Peninsula, with some of the same species common
to all these situations, are such as Dischidia, Sarcolobus, Anlayronia, Gonhtemma, Physostelma, Raphidemma, and Tmocarpus. Pentarahme and Pterostelma are found on the
Silhet Mountains, and BrachylepM on the Neelghemes ; Iphisia is found on the latter
and the Himalayas.
Of genera common to other parts of the world and India, but confined to its Peninsula, we have Sarcortmma and Secamone, both of which are found in Africa and New
Holland; the first also in S. America. Of those which are peculiar to India, and extend
from the southern to the more northern parts of that country, are Heterostemma, of
which the species, very irregular in structure, are also so in distribution, as one is
found in the sands of Tanjore, and the other two species in Nepal ; of these, one,
H. afata, extends to Mussooree : Streptocaulon spreads from Singapore and the Indian
and Malayan Peninsulas to Nepal and the Deyra Doon ; the same species, 5'. cabphyllum, is found in Nepal and at Suhunsudhara: Orthanthera, a new genus formed
by Dr. Wight, has been found near the Hetounda and Kheree Passes, and in the
forests of Rohilcund : Pergukzria, found also in China, extends from the Indian and
Malayan Peninsulas to the neighbourhood of Nahn. P. odoratirsima being most
common in the southern, and P. pallida in the northern provinces of India. The
genera which are common to India and New Holland, and which also extend to the
most northern limit of the former country, are Marsdenia, Gymnema, Oxystelma, Tylophora, and H q a :the two last are also found in Java, the first both in the West-Indies
and Syria. Ceropegia has a very wide distribution, being found in the West-Indies
and North America, at the Cape of Good Hope, in Madagascar, and from the southern
to the most northern parts of India, where it also ascends the mountains, a6 some
species do the Silhet and Pundoa Mountains ; C. elegans is found at 6,000 and 7,000
feet of elevation on the Neelgherries; C. Wallichii exists at similar heights, though in a
more N. latitude, at Mussooree and Simla, as well as Iphisia Govanii, Marsdenia Royki,
Tylophora tenerrirna, and Hoya hgifolia; the last is a l k found on Sheopore and H.
linearis on Chundraghiry. Two species of Eriopetalum are found on the arid slate hills
near Doongee, and the third was found by Dr. Hamilton at Gorukpore. Gymnema
sylvestris is common to the Peninsula of India and the neighbourhood of Canton ;
G. tingens extends from the forests of LowerAssam to the Kheree Pass, and Tylophora
pawnzra from the Peninsula and Bengal to Suhunsudhara. The genus Cynanchum is,
perhaps, the most widely-diffused of the family, being found to the South in New
Holland, to the East in China, with a few species at the Cape of Good Hope, and in
the North of Africa, it also extends West as far as Mexico and the Andes of Quito;
species are found every where in Europe except Great Britain ; and from Astrachan to
Siberia and Dahuria. So in India we have species in the Malayan and Indian Peninsulas,
2N
also
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also from Silhet and Chirraponjee to Nepal, and from that to Musmree and Simla,
as well as in Cashmere, whence I have received a specimen of C. Dalhousk, found also
in the two last-mentioned places : on the northern face of the Himalayas or in Kunawur,
three or four species are found, as C.auriculatum, Kunawurense, and Royki, with
Hobstemma Rheedii, at Turanda, which is in the valley of the Sutlej.
The Asclepiaded, like their allies the Apqnece, abound in a milky juice, which is,
however, less acrid in nature, as a greater proportion of the family are innocuous, some
edible, several useful as medicines, and few known as poisons. It is more than
probable that Caoutchouc is contained in several, as Cynanchurn ovalifooliurn, according
to Dr. Wallich, (Asclep. Herb. No. 82) yields excellent Caoutchouc at Penang; the
tenacity of some species may be owing to its presence, as of Marsdenia tenacissima,
employed for bowstrings by the Mountaineers of Rajmahl ; the fibre of this plant and of
Urticn tenacissima were the strongest Dr. Roxburgh ever met with. Another plant of this
family, Orthanthera viminea, attaining a height of ten feet, is also remarkable for the
length and tenacity of its fibres. This grows luxuriantly along the foot of the mountains, and its long, straight, leafless, slender, and wandlike stems, point it out as
seemingly well suited for rope-making. Like the Apocynece here also some plants
yield indigo of excellent quality, as Marsdenia tinctoria, found in Silhet; and as the
plantation, like that of Wrightia tinctoria, has the advantage of being permanent, it
might be well suited to some parts of India. Gymnema tingens is also used in dyeing.
Of the innocuous plants may be mentioned the Stapelias of the Cape ; Gymnema
(Asckpias) lirctiferum is said in Ceylon to yield a mild and copious milk ; Sarcostemma
brevistylum (Asclepias acida and aphylla, Roxb.), a milky juice of an acid nature which
is taken by the natives to quench their thirst. (Roxb.) Cattle eat the roots of Oxystelma
escuhtum; wild hogs those of Ceropegia bulbosa (Wight), and men every part.
(Roxb.) So Pergularia eduli~and Periplocn esculenta are described as being edible ;
as Asclepias stipitacea and spiralis are said by Forskal to be in Arabia. Owing, however,
to the presence of an active principle, some of the species are employed in medicine,
as Asclepias decumbens and tuberosa, for diaphoretics in America : so in India Tylqphora
(Asclepias, Roxb.) ashmatica has been considered an efficient substitute for Ipecacuanha,
and an excellent remedy in dysentery. Hemidesmus indicus (Asclepias pseudosarsa
Roxb.) is considered by the medical officers on the Coromondel Coast as an efficient
substitute for Sarsaparilla in the cure of Syphilis, Scrophula, and cutaneous affections,
while Secamone emetica (Periploca emetica, Retz.) probably contains a greater proportion
of the acrid principle, as it is emetic in its action, as are Asckpias curassivica and
Vincetoxicum, Cynanchum tomentosum, kc. Others, however, of the Asckpiadece act as
purgatives, as Cymchum Arghel, of which the leaves are employed to adulterate Senna;
Cynanchum monspeliacum, said to yield French scammony (Fke), as Periploca Secamone
(&camone of Prosper AIpinus from the Sukmmya of the Arabs), does that of Smyma,
Asckpias syriacn is acrid and caustic, and Pertbbca graca is described as being acrid
and poisonous.
Valuable
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Valuable as it is probable that some of this hmily will prove as medicinal agents,
the Mudar, Calotropis (Asckpias,Auct.) gigantea is the only one that has yet attracted
any attention in Europe. This has long been employed as an article of the Indian
Materia Medica, by the native practitioners, with their many other very efficient remedies.
I t is called Arka and Akund in Sanscrit, and Ashur by the Arabs; it is the Ak and
Mudar of the Hindoos, to which g'umakioos is assigned as a Greek name. Prom the
united testimony of Europeans and natives, there is no doubt of its being a powerful
alterative in leprosy, elephantiasis, &c. (v. Aimlie, Mat. Ind. 1. p. 486.) From this plant
Dr. Duncan obtained " that singular substance Mudarine, which possesses the property
of coagulating by heat, and becoming again fluid on exposure to cold." Wight, 1. c.
Another, but a less known product, is obtained on the Mudar, or some nearly allied
species, probably the Calotr0pr.s procera of Persia: this is a sweetish exudation formed
on the plant in consequence of the puncture of an insect called gultigal; the
substance is called sukkur-ool-ashur, and ak or mudar-ke-ahukur (sugar). The species
most common in the Northern provinces, and nearly allied to the Persian C. procera,
is Calotropis Hamiftonii, of Wight, which obtains among the natives the same names
as C. gigantea : it possesses also many of the properties of that species, as I have proved
from prescribing it in cases of incipient leprosy and cutaneous affections, in the civil
and military hospitals at Saharunpore.
I t is much to be desired that these experiments should be repeated and others
instituted, on the plants of this as well as of other families, for I have no doubt that,
with a diminution of the prejudice in favour of things brought from a distance, it will
be found, that India is capable of producing, and does produce, many as efficient as
those which have to make a series of voyages before they can be brought into use.
For it must be allowed, that the climate is favourable for the production of drugs of
the most energetic nature, as may be witnessed in the Nus vomica, the Aconitum fero,r,
Opium, Bhang, Datura, &c. among narcotics; Croton Tiglium, Jatropha, Castor-oil,
Turbith, and Senna, as cathartics ; among tonics and febrifuges, the Rohuna (Soymida
febnyuga), Kutkurunja (Cesalpinia Bonduc), which has long maintained its station
in the Materia Medica of the East, with the Gentian, Cheretta, Creyat, and several
others as bitters ; the Catechu, Kino, &c. as astringents, and innumerable mucilaginous
demulcents. I t is improbable, therefore, that India should be deficient only in those of
which the physical properties being less obvious, and the effects on the human system
less decided, require for their discovery and ascertainment nicer powers of discrimination. But as numbers of the Medical Establishment possess the requisite qualifications, it is to be hoped that some may be induced to investigate the properties and
powers of the Indian Materia Medica. The sensible properties will frequently yield
considerable assistance, while the natural affinities of the plants will shew the strong
probability of their possessing much the same powers as some of their congeners: at
least, the experience of the Natives will often give assurance to the inferences we
may have deduced, and confidence in prescribing a new medicine, by attending to the
2 ~ 2
doses

276

ILLUSTRATIONS OF T H E BO-TANY OF

[Geniiancrs.

doses in which they themselves are in the habit of administering it. Chemical analysis,
finally, will reveal the hidden principle, and enable us to dispense with the great
mass of vegetable matter which is now prescribed for the sake of a few grains of
energetic principle. Perseverance in such a course for a few years will not only
encrease the present resources of medical officers wherever they may be situated, but
by attaching a definite character to many of the articles they now employ, will give them
value in Europe ; ensure to some of them importance as commercial articles ; and have,
a t the same time, a result not less important to a philanthropic mind, that of placing
within the reach of the immense Native population, a better defined selection of efficient
agents from their heterogeneous mass of materials than their scientific attainments will
a t present enable them to select. A result which will be appreciated in proportion
to the improvement of the education of the Native Doctors now taking place under the
auspices of Government; the effects of which will, in India as elsewhere, descend
lower and spread wider with the lapse of years.
Ortlwnthera oimima. Wight. Contrib. Botany of India, p. 48. Tab. 66. f. 1.
Hab. Base of Himalayas, v. supra.
2. Hohtmma B m i u n a . Tab. 66. f. 2.
I regret that I have been unable to find the specimens from which this very elegant plant has been
drawn, and which I have named after the illustrious botanist, Mr. Brown, who first threw light an the
order to which it belonge, and to whom has been unanimously awarded, by the botanists of Europe,
the title first bestowed on Linneus, of Botanicorurn Princeps."
3. Cem&
Wdichii. Wight. 1.c. p. 32.
Hab. Nepal. WaU. Lohooghat, in Kemaon. Lindsay. Musmree and Simla.
66

115. GENTIANEX.
This family, so familiarly known by many of its species forming medicinal plants,
as well as the ornaments of gardens, is " allied on one hand to certain Apocynea, and
on the other to Polemoniacee, and Scrophukrrinetz." Though all the species are very
closely allied in structure and properties, they display the anomaly of some growing in
very hot places, while the majority occur only in cold and temperate parts of the world.
The Indian species are about sixty in number, of about four-sixths of which there
are specimens in the author's collection. These Mr. D. Don h a s had the kindness to
examine and describe in a paper read before the Linnean Society (3d Nov. 1835).
Gentiana and Stoertia he has subdivided, and favoured me wit11 the geographical distribution of his new genera ; whence it will be seen that here, as elsewhere, circumscription
of character is not always accompanied by a more limited distribution of a genus.
The genera inhabiting the plains of India are, E y t h r e a , Canscora, Exacum, and
Skvogtea. The first, found in the south of Europe, north of Africa, and New Holland,
occurs only in the cold weather ; the others are peculiar to India. Exacum tetragonum
extends from Silhet to Kheree ; Mr. Don has united with it E. roseum, nob., Ic. ined.,
256, from the sides of Kedarkanta, but which I consider to be distinct.
The other Indian genera are Cruwfurdia and Mr. Don's Agathotes and Ophelia, all
found only in the Himalayas, with h e r t i a and Eurythalia, Don, of which the other
species
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species occur in Europe and the colder parts of Asia. Gentiana, Pneumonanthe, and
Ericakz, Don, are the other genera inhabiting the Himalayas, as well as the coldest parts
of Europe, North America, and Siberia: the first is also found in Ludak, in New Zealand,
Van Diemen's Land; and with Erica&, in the Andes of Peru and Quito. Of the
last genus, as constituted by Mr. Don, species are however found in the hot parts of
India ; as E. orbicukrta in the Peninsula, and E. decmJida in the Kheree Pass. Halmia
is found in Siberia and the Himalayas, the United States, the Andes of Peru and
Quito: Mr. Don states that they are perennials in the southern, and annuals in the
northern hemisphere.
In addition to E r y t h r ~ a the
, genus Mitrasacme belongs to both the Indian and New
Holland Floras, a species of the latter having been found by Dr.Wallich in Nepal. The
genus Mitreoh occurs both in the Malayan Peninsula and Lower Assam.
The Menyanthe~are sometimes separated as a small family, and are distinguished
by being alternate leaved, as is Stoertia altmifolia, nob. Here, as in other aquatic
genera, we find the same species in every part of India, as Villarsia indica and cristata:
a European species, V. nymphaoides, extends even to the lake of Cashmere.
Many of the same species spread all along the Himalayas, as several of Dr.Wallich's
exist also in the author's collection. Several are highly ornamental, as Swertia speciosa,
Wall., which spreads from Nepal to Cashmere. So are also S. cuneata,Wall., S. allemifolin, cerulea, and petiolatn, nob., with Gentiana Kurroo, and the species of Crmfurdia.
The Chirata, found in the Morung mountains, in Nepal, and in Kemaon, rekrred by
Dr. Roxburgh to Gentiana, by Dr. Hamilton to Swertin (Wall. P1. As. Rar. t. 252),
formed into a new genus, Henricea (Bull. Soc. Philom. 1824), has been referred by
Mr. Don to his Agathotes. With it also he has united a purple-flowered variety, or
species (Stoertia purpurea, nob., Ic. ined. 254, fig. 2), which is common on the Mussooree
range. A. (Stoatia, nob.) alata, Don, is a species from the Choor mountain.
The plants of this family are so well known for their uniform and extreme bitterness,
that it is unnecessary to say more than that the Indian species afford no exception to
the rule. The Chiretta or Chirayita contains malic acid, bitter extractive and resinous
matter, gum, and some salts (v. Fde; and Battly in Wall. 1.c.); it is much valued in
India both by European and native practitioners for its tonic and febrifugal virtues, as
it answers every purpose of Gentiana lutea. The cold infusion is recommended by
Drs. Fleming and Wallich. Several other species may be substituted for it. Ophelia
(Saoertiu, Wall.) angustifolia, Don, is so in Northern India, and called puharee (hill)
chirettu, to distinguish it from the true or dukhunee (southern) chiretta. Exacum tetragonum is called ooda (purple) chiretta. The species of Canscora are all bitter, as is
EythrQn Rhxburghii, Don (Chironia centauroidea, Roxb.)
I t has lately been contended by M. Guibourt, as indeed from their references it
seems to have been considered by many old authors, that Chiretta is the Calamus
aromaticus of the ancients. Considering that this is described by Theophrastus and
Dioscorides

.
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Dioscorides with the most fragrant and aromatic substances known in ancient times,
placed also by the latter between Juncus odoratus (2:~"vos,Andropogm S c b n t h w , Auct.)
and the Balsam of Gilead tree ( & k a s p v )
; it appears at first sight improbable, that a
pure bitter of the tribe of Gentians should be the famed and fragrant Calamus odoratus
x o~
g , Diosc. 1. c. xvii).
( X L X Aa pCo pZn ~
The Persian authors on Materia Medica, who
.translated from the Arabic, give no Greek synonyme for the Chiretta, though almost
every name in Dioscorides, as I have myself proved, may be traced out in their writings.
But the Arabic name, they inform us, is kusb-al-curireh. Kusb, a reed or cane, &c. is,
in Persian works on Materia Medica, especially applied to the bamboo, for which
Kalamus is given as the Greek name, though in Europe an Arundo is supposed to be
the Calamus of Dioscorides. Kusb-al-sukkur is the sugar-cane, and kusb-al-xarireh
the Chiretta. Zarireh, in Richardson's Dictionary, is translated wormwood; and
aarir, a yellow dyeing wood, jaundice, kc. The meaning of the term applied to
Chiretta is therefore the bitter or yellow reed or Calamus; and the older commentators
on the writings of the Greeks, finding a Calamus among the Arabs unappropriated,
have supposed it to be Calarnus aromaticus; for the Casab-al-daterah of Matthiolus,
(darrira of other authors), is no doubt the Chiretta. My own opinion has long been, and
its probable correctness I hope on some future occasion to be able to prove, that the
Calanzw aromaticus is the Andropogon Iwaruncusa, or some nearly allied species yielding
the fragrant " grass oil of Namur."
The accompanying description of the plants figured, I have been obligingly favoured
with by Mr. Don.
Gentiana contorta (Royle) annua ; floribus solitariis, corolla infundibuliformi Bloba, lobis linearioblongis obtusis l~stivationeconvolutig dentibus calycinis lanceolatis acuminatis, foliis ellipticis obtusis
Bnerviis subsessi1ibus.-Tab. 68. f. 3. (a) corol ; (b) calyx ; (c) pistil.
Hab. Muesooree, near Captain Debude's house and the Abbey-hill ; in flower in the rainy season. I
regret that I have been unable to find my specimens of this plant, from which the drawing by
Luchmun Sing was made when he was there with me.
P n e u m a n t h e Kurroo; caulescens, subuniflora; dentibus calycinis elongatis subulatis, corolla
campanulata, lobis acutis, foliis obtusis, radicalibus elongate-lanceolatis, caulinis linesibus.-Gentians
Ku~roo;(Royle). Tab. 68. fig. 2. (a) calyx and pistil ; (b) corol.
Hab. Kuerkoolee, Mussooree ; Budraj, Simla Root used in medicine by natives, and called ku~roo.
Eurythalia coronata ; subacaulis ; floribus greetis is, corolla laloba, sinubus lobis subaequalibus
ovatis uniforrnibus, foliis lanceolatis a c ~ ~ tmargine
is
carti1agineis.-Gentiana corrmata. (Royle). Tab. 68.
f. 1. (a) Flowers supported by bracts ; (b) corol opened ; (c) calyx.
Hab. Kedarkanta, near the top of the Peak.
Sxertia altemifolia ; (Royle) foliia alternis ! ellipticooblongis acuminatis 7-nerviis basi vaginantibus,
floribus racemmpaniculatis, corollae segmentis ellipticis obtusis, glmldulis orbiculatis wntigui8.Tab. 67. fig. 2. (a) A flower.
Hab. Kedarkanta.
8.cumlea ; (Royle) floribus subsolitariis, ~ o r o l segmentis
l~
ovatis mucronulatis, glandulis linearibus
distantibus, foliis inferioribus spathulatis petiolatis, superioribus calycibusque lanceolatis obtusiusculis.
Tab. 67. f. 1. ( a ) A flower ; (b) segments of coral ; (el of calyx separated from (d) the stanlens and
pistil.
Hab. Shalimar in Cashmere, and on Peer Punjal.
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116. SOLANEE.
The Solanat?, remarkable for containing many plants important as articles of diet,
for their uses in medicine, or for giving rise to an extensive commerce, are allied in
some respects to Gentianee, and in others to Scrophularinee. They are chiefly found
in tropical parts of the world, though they exist also in small numbers in cold countriee; so we have them equally in the plains and on the mountains of India. Thus,
of the genera found in Europe, Atropa and Hyoscyamus occur also in Kunawur on
the northern face of the Himalaya : of the former, the species Atropa acuminda, nob.,
is nearly allied to A. Belkzdonna, and of the latter, the species is the well-known
Henbane, or Hyoscyamus niger, which is here found wild as well as in Europe and
Caucasus. It has been supposed to be so in the plains of Northern India ; but its seeds
are so extensively employed by the natives in medicine, under the name of Bunj
(benjk, Avicenna trans.) that it is probable these may have occasionally escaped in the
course of transmission, as they are also called Khorassanee ujwain. With these there
is in Kunawur, a new species of Solanurn (8. iaxum, nob.), of a loose spreading habit.
On the southern face of the Himalayas, there are a few species of this genus, as
S. Zysimachioides and crassiptalum, with S. rubrum, and a species nearly allied to, if it
be not only a variety of S. Dulcamara on Choor; with Physalis angulata and Datura
ferox, Linn., if this be different from D. Stramonium, common in the mountains ; while
Anisodus luridus, Link, the Physalis stramonifolia of Dr. Wallich, is found on Gossainthan.
This order, though numerous enough in genera, has the mass of its species belonging
to the genus Solanurn, which occurs in great numbers in the tropical parts of the world,
but also extends north, as we have seen, in small numbers, as well as south, to New
Holland and Van Diemen's Land. Of at least four hundred described species, only
about thirty occur in India, and these chiefly in the southern parts, of which a few
extend to the most northern parts, as the shrubby S. verbascifolium, all along the foot of
the hills to the Deyra Doon; in the open plains, S. indicum and Jacquini, are common
every where, with the varieties of or species nearly allied to S. nigrum. The common
species of Datura, D. fastuosa, and ulba, are very generally diffused, as well as
Physalis smnifera and angulata. The several varieties of Solanurn Mehgena, or the
Egg-plant, are every where cultivated in India and in Cashmere. Along with these
may also be seen Nicandra indica, very closely allied to the Peruvian species, N. physaldes, which the natives give as one of the kinds of Kaknrrj; Physalis mmnifera being
the other. I n the arid country in the vicinity of Delhi, Lycium Europeum is found,
which like the remainder of the species extends from the south of Europe into
parts of the Oriental region and into Africa. There can be no doubt that the genera
Datura and Physalis are common to the Old and New World, and therefore there
would be nothing remarkable in the Capsicum also being so, were it not unaccountable
that a plant so universally employed by even the poorest natives of India, and considered almost an essential of their diet, should be without any other Sanscrit or Hindu
names (mirchia and mirch) than those assigned to the common Pepper, with the
adjuncts
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adjuncts of red, green, &c., a t least no Sanscrit name is assigned to it by Dr. Carey in
the Flora Idica. Dr. Ainslie gives mircha, but this is also assigned to Piper nigmm.
Mr. Brown has long ago remarked (Congo, p. 472) thatMthe fact of Capsicum fiutescens being a native of Asia, seems to be set aside, merely by the appellations of
Tchilli and Lada Tchilli, as given to it in the Malay Islands ; Chilli, either simply, or
in composition, being the Mexican name for all the varieties and species of this genus."
The Capsicum, however, is now very extensively cultivated every where, both in the
plains and mountains, and forms one of the articles of export from the latter to the
former; but from this no argument can be drawn, as the same would apply to the
common Tobacco, an undoubted native of America ; but all may be adduced, as well as
the Potatoe, coming fast into use, as strong arguments against the so frequently stated
unchangeable habits of the Hindoos.
The Solanee contain so many well-known narcotic plants, that the whole may be
considered of a suspicious nature ; though to this, there are, no doubt, many exceptions, whether the result of the secretion of a smaller quantity of active principle in
proportion to the mass of inert vegetable matter, or to the increase of the latter, in
consequence of cultivation. Thus the large fruits of the Egg-plant and Tomato are both
eaten, as the Potatoe, after being subjected to heat, which probably destroys some
portion of deleterious principle in all, as it no doubt does in the last, as well as in the
Cassava. Some of the species of Physalis, or winter Cherry, are subacid and edible;
others are considered narcotic; and though the herbaceous parts of some of the
Solanurns are used as a pot-herb, Dr.Wallich has mentioned his witnessing the case of
an officer, who suffered from the narcotic powers of one of these, which had been
employed as an ingredient in a soup. A bitter principle is secreted by Solanurn pseudoqtcina, as well as in the calyx of several species of Physalis. The former is in Brazil
employed as a substitute for Peruvian bark, and the Capsicums are well known for the
acrid and pungent principle they secrete.
But the great mass of species, as before stated, are possessed of narcotic properties,
r.s may be witnessed in Atropa BelMnna, Datura, Hyoscyamus, and some of the
. &lanums; the powers of which are supposed to depend on the presence of the Alcaloids,
Atropine, Daturine, Hyoscyamine, Solanine. The same properties are observed in
Solandra, Jaborosa, Mandragora, Nicandra, Physalis, Cestrum, kc. Several of the
family are employed as narcotics by the hukeems of India, as Henbane (bug'), Datura
(jowz-mad, i.e. methel), the seeds of which are frequently employed in India for
poisoning. Solanum nigrum (anub ul salib), Physalis somnfera (asgund), Nica~~dra
indica (kaknuj, a1 kaknegi, Alkekengi, Auct.), though there is some doubt whether this
may not have become a substitute fbr Physalis sornnifera.
In the introductory observations, it has been stated that in the cold weather of
Northern India, or from October to March, the annuals of Europe, whether used as
vegetables or as medicines, could be successfully grown ; while in the mountains, the
same plants found a congenial climate from April to October. Accordingly, at these
stations

stations in the respective seasons, Hmbane, Datura Stramonium, and Nicandra indica,
were successfully grown, and afterwards converted into extract for experiment, and
subsequently for the Medical DepBts. The extract of Henbane particularly was highly
approved of by several medical officers, and pronounced by Mr. Twining, after trial in
the General Hospital of Calcutta, to be of " most excellent quality." In the same
places and seasons, the Belladonna, Foxglove, and Hemlock, could be equally well
grown, with many other plants requiring a similar climate.
But a plant, second hardly to any in point of importance in furnishing food for man,
requiring also the same climates, has been introduced into the same countries. This is
the Potatoe, for which India, as well as the rest of the Old World, is indebted to tbe
New World. I t has been found in a wild state, in 33' of S. latitude, in Chili, in the
mountains near Valparaiso and Mendoza, and also near Lima, Quito, and Santa FC
de Bagota ; but in these situations it is supposed to have escaped from a state of cultivation, as the illustrious Humboldt argues that it must have travelled north in " the
course followed by the Incas in their conquests." But as it was introduced into England
from Virginia in 1586 by Sir W: Raleigh, and not known to the Mexicans in the time
of Montezuma, he concludes it as probable, that if the English colonies did not
receive it from South America, this plant was originally wild in some country of the
northern hemisphere, as it was in Chili. This conjecture has been singularly confirmed
by the Potatoe being found wild on the Pic d'orizaba by Deppe and Schiede. (D. Don).
The Potatoe, we are informed by Dr. Ainslie, was introduced into India from the
Cape of Good Hope, and some of excellent quality are produced in the Mysore
country, particularly at Bangalore and Nundydroog. They are grown all over India
(Roxb.), and of a very fine quality in the cold weather, or from October to March,
along the plains of India from Patna to Loodiana. Dr.Wallich states, that " they are
planted in the valleys and lower hills of Nepal, so as to afford fresh crops all the year
round : the roots are planted in February, June, and November, and gathered after
three months." They were introduced into the northern mountains, and grown in the
neighbourbood of Simla, at an elevation of near 7,500 feet; and by Major Young, on
the mountains north of Deym, at an elevation of 6,700 feet ; so that Mussooree made its
first appearance on the map by the name of the Potatoe Garden. Their quality was
subsequently much improved by Captain Townsend raising some from seed, which in
the third year became of enormous size, a d of very good quality. They are now
becoming very generally cultivated, both in the hills and plains of Northern India ;
and it is fortunate both for sellers a ~ consumers,
d
that those grown in the former come
in when the others are going out of season. Potatoes are in some places becoming adopted
as food by the nativea of India, though more slowly than could be wished; at this we
need not be surprised, as even in France their use was not generally adopted udtil after
their introduction into Europe more than two hundred years, and then only owing to
the persevering efforts of the philanthropic Parmentier, round whose tomb, in Pere la
Chaise, they are now yearly planted : so that M. FCe remarks, 9 veritC frappante,
2 o
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toujours repeth et toujours nouvelle: il faut dhployer plus d'activitk et plus de reseources
d'esprit pour faire du bien aux hommes que pour leur nuire."
Indebted as India is to the New World for the Capsicum and Potatoe, there is yet
another plant, which, though not to be compared with the last in real importance, is
which from being
still more valuable as an article of commerce. This is the TOBACCO,
the d a c e only of the red American, has become one of the luxuriea of the rich, and
almost a necessary of life for the poorer inhabitants of a great portim of the globe.
The Hindoo, slow to adopt strange customs, has been caught with the general infection;
and though some religiously abstain from its use, their nobles, as their women, may
be seen inhaling it in the midst of perfuoled essences, while the labouring bearer and
hard-working boatman seem to derive fresh vigour from their ever-in-hand hooqqas:
the mountaineer, finding it inconvenient to carry such an apparatus over his rugged
roads, makes a hole in the ground, through which he smokes.
The Spaniards are said to have first become acquainted with the Tobacco in the West
Indies. The name by which it is now known was that used in the Haytian language to
designate the pipe used in smoking the herb, which by the Mexicans was called yetl,
and by the Peruvians sayri (Humboldt). It was first cultivated near Lisbon about 1560 ;
and introduced into England in 1586 by Sir Walter Raleigh and his companions. It
early attracted the notice of the English settlers in Virginia, especially after the founding
of James Town in 1607. Shortly after this, it appears that Tobacco was introduced in
lieu of specie, as the tavern-keepers were compelled to exchange a dinner for a few
pounds of Tobacco, and government officers were paid in the same commodity (Tatham,
p. 180) ; Malte Brune, quoting from Morse, states that, about 1619, on the arrival
of a fresh body of emigrants, 150 young women were sold to the planters as wives, at
1501bs. of Tobacco each. I n the native annals Tobacco is described to have been first
taken to Java in 1601. I n Persian works on Materia Medica, it is stated to have been
introduced into India in A.H. 1014 (A.D. 1605) towards the end of the Sultunnut of
Jelaladeen Akbar Padshaw. This is confirmed by a proclamation of Jehangeer, who
succeeded in July of that year. From India Tobacco was probably taken to the
Malayan Peninsula, and perhaps to China ; but Pallas, Rumphius, and Loureiro, are
of opinion that in China the use of Tobacco is more ancient than the discovery of the
New World.
As Tobacco is now extensively cultivated both in the Old and New World, it will
be proper, if we wish to obtain an idea of the climate best suited to it, to ascertain
that of the places where the best kinds are grown. The species referred to the genus
Nicotiana are twenty-six in number in the Syst. Vegehbilium of Rmmer and Schultes.
Of these, some are doubtful and others probably only varieties ; so that one-fifth may
be safely deducted from the above number. The remainder are indigenous in America
from Brazil and Chili, along Peru, to Mexico and the rocky mountains on the north.
One species, N. Australusie, R. Brown Congo, p. 472 (auaveoh, Lehm., undulata, Bot.
Mag. 673) is undoubtedly wild in New Holland, in the neighbourhood of Port Jackson.
N. persica,
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, Dr. Lindley, &ording the fine Shiraz Tobacco, is supposed to be so in
Persia and N. chinemir, in China.
The species most generally cultivated is N. Tabacum. The seeds of N. repanda,
Bot. Mag., t. 2484, were given to Mr. G. Don, as that of the speciee from which the
small Havannah Cigars are manufactured ; but smokers 6nd little difference in flavour
between these and the larger kind. N.multivalub, Bot. Reg. t. 105, is cultivated by
the Indians who inhabit the banks of the Columbia, while those of the rocky mountains
and of the banks of the Missodri, prepare their Tobacco from N. quadn'valuis, Bot. Mag.
t. 1778, and N. nana, Bot. Reg. t. 883, which are allied to the former. 'N. rustica is
chiefly cultivated in Western Africa (Mr. G. Don), as well as in Egypt, according to
Mr. J. Bennet, from specimens brought by Mr. Wilkinson. Mr. D. Don informs me
that it also affords the Tobacco of Salonica (the ancient Thessalonica); probably also
that of Latakkia (Laodicea), which is so much esteemed. It is also cultivated in the
north of Germany, Russia, and Sweden ; according to Mr. Loudon, with N. Tabacum,
near Utrecht and Guelders; and a variety of it in Ireland. From Parkinson we learn,
that it was the kind preferred by Sir W. Raleigh.
In taking. a view of the climate suited to the cultivation of any of these species,
nothing so much excites astonishment as to find a plant, which with rice, sugar, cocoa,
coffee, and cotton, attains great perfection in tropical regions, also successfully cultivated in the northern climates of Sweden and Scotland. This is owing to its being a
plant requiring only a few months to bring it to perfection, and therefore finding the
summer temperature of many countries suffice for its cultivation ; but it is still remarkable to find Tobacco cultivated with equal success in Cumana and in Maryland,
The cultivation of Tobacco in North America for foreign commerce, is chiefly carried
on in Virginia and Maryland, or almost from 35" to 40' of northern latitude. The
climate of America, as we have seen when treating of the cultivation of Tea, p. 113,
is like that of China, subject to great vicissitudes between winter and summer, but the
latter only being that with which we have any concern in the cultivation of an annual
plant, it is sufficient to mention, that according to the illustrious Humboldt, the mean
temperature of Williamsbourg in N. lat. 38' 8' is 58", and of Philadelphia in N. lat.
89" 56' is 64", and the mean temperature of summer in the latter, 73O.94. The other
places which are celebrated for their Tobacco, are Havannah, lat. 23' l W , mean
temperature of
78O.08 ; of summer, 83O.3 : Vera Cruz, lat. 19" 11' M.T. 78O.08 ;
and Cumana, lat. 10" 27' M.T. 81°.86; S.T. 83"7. But as these much exceed the
summer temperature of northern places where it is grown, as of Stockholm, 61 O.88 ;
Dublin, 59O.54 ; Edinburgh, 58O.28 ; it will be necessary to inquire, whether there are
any peculiarities of climate in the places where Tobacco is actually grown. But here
we shall meet with considerable difficulties in ascertaining what are all the desiderata with respect to the successful cultivation of Tobacco, as almost o f every other
plant; for colonial cultivators in the accounts which they have published, seldom give
any good account of the climate in which their experiments have been I ~ d e ,that we
2 o 2
find
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find it almost impossible to ascertain what are the states of dryness or moisture of the
atmosphere, what the nature of the winds, what the proportions between the richness of
a soil and the dryness of the air, or even what the temperature during the different
processes; for upon all these must depend both the growth of the plant and the nature
of its secretions, as already pointed out in the article on the cultivation of Cotton, p. 88.
But from the notices procurable from other sources, and especially the works of
the illustrious Humboldt, it appears that though Tobacco be exported from very hot
places in the Gulf of Mexico, it is only grown on ele$ated ground in the vicinity of
Vera Cruz,Cumana, and Havannah,where, as will be seen in the accompanying notes,'
a very slight elevation is sufficient to produce a modification of temperature, as well as
a constant circulation and comparative dryness of the atmosphere; for as the lower
strata become heated, they expand, and necessarily ascend; the capacity of air for
moisture as for heat being in proportion to its rarefaction ; this, with coolness, will also
produce dryness, which favours evaporation from the surface of leaves. Mr. Loudon
has succinctly stated the requisites for obtaining good Tobacco. " I n hot, dry, and short
summers, the Tobacco is small, but of delicate quality and fine flavour; in long moist
and not very warm summers, it will grow large, but be without that fine flavour, which
can only be given by abundance of clear sun-shine and free dry air. In the north of
Germany, he adds, a good wine year, which depends on warmth and dryness, is always
a good Tobacco year ;" and it may be inferred, that the combination of heat with
moisture,
The island of Cuba, lying between N. lat. 29O 15' and 1 9 O W , only seventy miles in breadth, and every
where pervaded by mountain ridges, must necessarily have its climate modifled by these, aa well aa by its
insular situation; that is d e e c r i i aa dry and warm, but more temperate and healthy than that of other
W. I. islands. Moreover according to Humboldt, cc the influence of localities, of which the study is of so
much importance to the cultivator, ae the great breadth of the New Continent, the proximity of Canada, the
winds which blow from the north, and other cauees, give the equinoctial region of Mexico and the island of
Cuba, a particular character. One would say, that in thew regions the temperate zone, the zone of variable
climates, increases towards the south, and passea the tropic of Cancer. In the environs of Havannah (lat. 2S0 W)
the thekometer has been wen to descend to the freezing point, at the amall elevation of 262 feet above the
level of the ocean, and snow has fallen near Valladolid (lat. lgO42') at an absolute elevation of 6252 feet,
while under the equator, thie only takes place at double the elevation." (Pol. Hist. of New Spain, 11. p. 362).
In Mexico, the intendancyof Gddaxara, which must participate in the c a w affecting the climate of
Valladolid, was celebrated for the abundance and excellent quality of the Tobacco which was produced. The
cultivation is now restricted to the environs of Oricaba and Cordoba, and the partidoe of Huatusco and Songolica in the intendancy of Vera Cruz. (Humboldt, iii. p. 40). The towns are situated on the eastern declivity of the Pic d'orizaba, and on the road to Xalappa, which, ae elevated 7719 feet, enjoys a cool and agreeable climate ; that of Cordoba is warmer, but much cooler than that of Vera C r e , and from its situation must
have a freer circulation of air.
Cumana is noted for the purity and healthiness of ita climate, and the great heat incident to the situation
being moderated by the sea breezes. cc Cumanacoa, fourteen leagues 3.E. of Cumana, is a rich plain, surrounded
by lofty mountains, and although only 630 feet above the sea, poseeased of a mild and even cold climate. Its
environs supply the province with Tobacco."-Enc.
Metrop.
Bahia, also celebrated for its Tobacco, which was exported not only into Spain, but into Africa, and thc
South American Stateq ha8 alm any excessive heat of climate moderated by the sea breeze.
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moisture, will, in this, as in other plants to which it is not fatal, produce great extension
of the parts of vegetation with coarseness of fibre. perhaps also of flavour.
Tobacco has been introduced into the Old World, and produced of such excellent
quality, over so wide an extent of latitude, as t6 prove that in properly selected sites,
and with the care bestowed on it in America, it may be grown of as fine quality in many
pa- of the Old Continent. Thus we find it cultivated in the islands of the Indian
Archipelago and in Java. Manilla has long been celebrated for its Tobacco ; Niebuhr
describes it as very fine; many smokers prefer Manilla cheroots to any other. Here the
climate, though the Philippines are situated under the Line, is described as excellent,
in consequence of the height of the mountains, and the regularity of the sea breezes.
The next Tobacco which has obtained a European reputation, is that of Darabjird
in Fars: of this locality it is sufficient to state, that it is in the neighbourhood of Shiraz,
in 30" of N. latitude, and situated on the table land of Persia; that the climate,
though hot, is dry, and as celebrated for its Wine as for its Tobacco. This has k n
ascertained by Dr. Lindley to be the produce of his N. persica (Bot. Mag. t. 1592); but
whether it be a native of Persia is less certain, as the Persians have no other name for
it than tumbakoo; and the careful culture and cure make one suspect that it was introduced by the Portuguese when in possession of Ormuz. Still further north, the Tobacco,
commonly called Turkish, produced by N. rustica, and grown on the coasts of the
Mediterranean, is highly valued. But the Dutch, which is compared to !he Maryland,
and like it grown in the highest latitudes, is also much esteemed, chiefly owing to its
careful culture and preparation ; for the Tobacco of the south of France is intrinsically
better, but less carefully prepared (Loudon). It is lamentable to exclude India entirely
from this enumeration ; but whether this be owing to a defect of climate or of culture,
is not yet apparent ; or whether in consequence of the large consumption of what is good,
the inferior kinds only find their way to the export market: but there is no doubt that
East-India Tobacco holds the lowest place in the English market, and is described as
being too high dried, or as all stalk and powder, fit only for the inferior kinds of snuff,
or for re-exportation. The inconveniences of this are not so much experienced in India
as elsewhere, for both natives and Europeans use the Tobacco for their hooqqas, only
when beat up with molasses, conserves, and spices.
That it is not owing to any inherent defect in the climate of the British possessions
in India, that the Tobacco is of such inferior quality, I am happy to be able to prove
by extracts from official documents, with which, owing to his kindness and anxiety
to assist in improving the resources of India, I have been favoured by Mr. William
Johnson, of the East-India House. First, with respect to that which obtained considerable repute under the name of Martaban Tobacco, Dr.Wallich states, that " the
sort is from Arracan and not from Martaban ;" and describes it as having " a fine silky
leaf: tried by many people, it had been pronounced the very best they had ever
tasted, equal to, nay, surpassing the finest imported from Turkey and Persia." An
extensive tobacconist says, '' a finer and better flavoured Tobacco he never saw or
tasted

.
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tasted in his life." One of the first brokers in the City says, '(the sample of leaf
Tobacco is certainly of a very fine quality, and appears to have been produced from
some peculiar seed, and a greatly improved cultivation and cure." By many manufacturers '' it was supposed to be from the seed of Havannah or St. Domingo Tobacco."
For smoking, it is compared with Maryland Tobacco, having the same qualities, " except
the flavour, which is better, and more like Havannah." The colmr and leaf are moreover pronbunced excellent for cigar-making ; " but if any thing is against it for that
purpose, it is the largeness of the principal stalk, and coarseness of the small fibres in
the leaf," The commercial gentleman by whom the Tobacco was transmitted to the
brokers, pronounces it very superior, and the leaf as very fine, adding, that the price of
6d. or 8d, might readily be obtained, perhaps more, with the improvements suggested.
As it is interesting, if possible, to ascertain the peculiarities of climate and country
where so superior an article is grown, we have a communication from Mr. R. Hunter,
the'gentlernan who brought the Tobacco from Arracan, who s t a b that " the Sandoune
Tobacco grows on the sloping banks of rivers not overflowed while the crop is on the
ground, but inundated during the rains. The best is that grown above the influence of
the tides, about thirty miles from the mouth of the river. The ground receives apparently great attention in cleaning and in breaking the clods. The Tobacco is all transplanted about November, and the crops are cut about March." Here we see the coldest
season is seteqted for the cultivation: with respeat to climate, it may be inferred from
the province of Arracan extending along the western side of the Bay of Bengal, and
included .between the coast and a range of mountains, that it must have alternations of
temperature, and of land and sea breezes; and that though Arracan Proper is low,
inundated, and shut in by low hills, at Bassein the climate is described as neither
oppressive nor unhealthy from November to May (Encl. Met. Pegu), and Sandoway
as niouatainous, and not subject to inundations, enjoying a cool sea breeze, and
tempefite nights nearly through the year. I t is however, probable, that the superiority
of the Tobacco is owing to careful cultivation and cure. This was probably taught by
Europeans, as Arracan was the seat of a Roman Catholic mission in the beginning of
the seventeenth cemtury. I t is pleasing to find here, as in the vicinity of Ormuz, the
arts continuing to benefit a country long after the conquests of those who introduced
them have passed away.
Of other Tobaccos which have some repute in India, Dr. Ainslie states, that " the
finest kinds in India, and perhaps in the world, is grown near the village of Woodanurn,
in the Northern Circars," "and in same of those low sandy islands formed at the mouth
of the river Krishna (from which is made the famous Masulipatam snuff); also in the
Delta of the Godavery, where the soil is peculiarly rich and fertile." Dr.Wallich, in his
evidence before the Committee of the House of Commons, states that some excellent
Tobacco was grown at Boglipore, from Havannah seed, and that some very esteemed
kind is grown in Bundelcund. The Tobacco of Chunar is celebrated in India, as is
more especially that of Bhilsa, of which a great portion I am informed by Dr. Moore,
is
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is sent away in presents by the Raja of Nagpore. It is to be regretted that we are
unable to ascertain the commercial. value of any of these, as they do not appear to have
been sent to the English market. The only exception is that mentioned by Mr.
Ritchie, of one bale of the fine Tobacco grown in the northern dis&cta of Bombay
selling for €id.,while American sold for Sd. ; but the average of therexperimental exportation being found defective in the curing, sold only for Id. and 2d., and did not pay, as
is frequently the case with importations of Tobacco from Bengal and Bombay.
Such appears to have been the state of the ordinary Indian Tobacco, when the
East-India Company determined 00 endeavouring to induce cultivators to improve the
culture of Tobacco by importing seed from Maryland and Virginia, which wae to be
freely distributed to those inclined to make experiments on the subject.
These experiments, I regret to say, seem, with one exception, to have been undertaken
only in the southern parts of India, at least4 it is from thence only that samples have been
sent to the India House. Importing seed from 35" to 40°, and with territory from 8* to
32" of North latitude, elevated h m 0 to 13,000 feet above the sea, it is greatly to be
lamented that experimenters should have been confined to between 12" and 16", that is,
to the districts of Cuddapah, Guntoor, and Coimbatore. The object being to get an
article similar in properties to that already esteemed in the market : the plan would be
to make the first attempts, as failure is so apt to discourage, in the soil and climate
most like that whence seed is procured. Though the above districts may by a different
treatment be enabled to grow very good Tobacco, there is no doubt that the soil was either
too rich for the Virginia seed, or the climate too moist and warm, or perhaps both conjoined, for the plants have grown so luxuriantly, that the stalks and fibres have attained
a size and coarseness, fitting them better for twisting into cables than for putting into a
pipe. One cultivator, indeed, states that the plants grew so well, as to be twice the size
of the country plants. The Tobacco was besides so badly packed, and worse cured, that
thick and coarse
the broken describe the different samples as " too dark in colour,"-"
grown,"-"
nearly all stalk ;"-and when the leaf is well p w n , it is pronounced
. " over large, with a thick coarse stalk,"-"
unpleasant or musty in flavour,"-"
wormeaten,"--" not properly cured,"-"
packed in a damp state,"-and
that, as articles of
commerce, they are " not marketable,"--or " of no value ;"-and of the best it was
said, that some Tobacco from Holland of much better quality, had been sold under
2d. per pound.
These facts are sufficiently discouraging, and were it not for the author's confidence,.
that they are the necessary result of inattention to principles, it might perhaps be
considered more prudent to withhold them when recommending a new culture. But as
others might commit the same mistakes, it is proper at once to meet the difficulty,
that we may at the same time suggest a remedy. Besides, the Tobacco of Arracan and
that from Bombay has shown that even without the aid of foreign seed, some of very
superior quality may be grown in India; while the following facts prove that by careful
management, Virginia seed may be made to yield a good crop, even in the rich soil and
climate
~
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climate of Bengal. This Tobacco was imported in the Sir T. Munro, and produced from
Virginia seed sown in the garden of the Agricultural.Society of Calcutta : " the method
pursued in its cultivation and preservation is that generally adopted by the Americans."
This specimen was submitted by the Court of Directors ta the examination of some
dealers and manufacturers in London, who pronounced it to be " the best sample of Indian
Tobacco they had ever seen. In flavour and general appearance of the leaf, it approaches
the descriptions which are usually selected here for manufacturing into cigars, and for
smoking in a pipe, viz. Havannah, St. Domingo, and Ameersfoorth (Dutch): all of
which command high prices in relation to other kinds of leaf Tobacco. A portion of
this sample has been made into cigars here, which are much approved; and it is probable
that if a moderate supply of Tobacco of the like quality were in this market, it might
.be in some request for making into cigars, and would come into competition with the
Tobacco of St. Domingo, which is at present worth from 6d. to 8d. per pound in bond." .
The successful result of this experiment will, it is hoped, remove any unfavourable
impression produced by the former, and prove, as might be inferred indeed, from the
Arracan and Bombay samples, that there is nothing in the climate of India unfavourable
to the production of good Tobacco, when this is attempted with careful treatment in a
good climate. The more temperate climate of N. America, and the modified one of
tropical situations, is attained in India by the cultivation being commenced in the cold
weather, and the spring temperature equalling the summer one of more northern
climates is sufficient to bring it to perfection. That it may also be grown of a superior
quality in more southern provinces, is very probable, for it is not a puny seedling
which is to be nursed into healthful existence, but the gross-feeding weed luxuriating
in rankness, which is to be reduced to more moderate dimensions, and starved into
finenes-bjects
easily effected by a less rich nourishment, and a drier and more open
atmosphere, both attainable in poorer, though good soils, or the more elevated parts of
the Peninsula, and in many parts of India, as along the banks of the Ganges, as well
as in Tirhoot, Rohilcund, and the Doab ; and across India, in Bundelcund, Malwa, and
the northern provinces of the Bombay Presidency. Success will still depend upon the .
skill of the agriculturist, in suiting the richness of his soil to the dryness of his climate,
diminishing the former in proportion to the moisture of the latter, though it is doubtful
whether as fine Tobacco can be grown in a moist as in a dry climate. I t must be
remembered, that the present excellence of American Tobacco is not the spontaneous
effusion of the soil, but the result of the unwearied attention of both the Government
and cultivators to the improvement of its produce ; for some of the American Planters
seemed to think in former times, as Indian Zumeendars appear to do at the present day,
that " any thing was good enuugh frvr the merchants." (Tatham, p. 141.) The Government, jealous of the good name of Virginian produce, issued rules for checking overluxuriance, and appointed officers to see them enforced, as well as for rooting up
inferior plants: while every hogshead of prepared Tobacco was taken to government
warehouses, to be inspected by competent officers before it could be exported ; and all
of
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of an inferior quality condemned to be burnt patham,

69-106;

and 138,

207).

I t is unnecessary to dilate on the cultivation and cure, as these are detailed in the
instructions sent out to India by the Court of Directors in 1819, and may be seen
fully described in works easily procurable ; as Loudon'a EncgrcropQdia of Agriculture,
which gives, in an excellent article, the cultivation in a variety of places ; and " m e
Tropical Agriculturist," which includes the most valuable portions of " Tatham's Essay
on Tobacco," as well ae the cultivation of Shiraz Tobacco, from the Hort. Trans. v. 1.
n. a. p. 206 ; it is hoped that the remarks in this article on the necessity of paying
attention to the strangely-neglected subject of climate will not be without their use.
I t must never be lost sight of, that the Americans pay equal care and attention to the
mil, the seedling nursery, the transplanting, earthing up, keeping the ground clear,
removing inferior leaves and side shoots, topping so as to leave only eight to ten
leaves on each plant, airing, fermenting, drying, prizing, and packing. I t is to be
wished, as recommended in the case of Cotton, p. 89, that the effects of good culture
and careful curing should be tried upon seed produced from Bhilsa,Arracan, &c. as well
as upon that of foreign growth, but at first in situations as similar as possible to them,
in climate, soil, and production. This, however, can be hoped for to any extent only,
when more attention is paid to the inferences to be deduced from a comparison of scientific data; for the empirical attempts of purely practical people, though sometimes
attended with success, are as frequentlyfollowed by failure. I t is to be hoped that
my friend Mr. Jarnes Prinsep, will persevere in getting good accounts of the climate
of every part of India; and it is to be wished that good specimens of colonial produce
could be sent to the several parts of India, so that cultivators might get an idea of
what they had to rival, as well as of the prices which would reward their successful
exertions. *
117. SCROPHULARINEB.
The Scrophularinea?, though most nearly allied to Solanee, are also so to some of the
following orders, and consist of several tribes, according to the distribution of Mr.
Bentham, as given in the Botanical Register, June 1835, and in his excellent account
of the East-Indian Scrophularine~. The plants of this family are found almost every
where from the hottest to the coldest parts of the globe: one species of Pedicularis
extending even to Melville Island. About 160 species are found within the limits of the
Indian Flora ; they are common in the plains, and occur in considerable numbers in
the mountains. But the tribes which prevail in the latter are those of which the
genera are chiefly found in temperate countries ; though of theae a few species occur

also

* Having sent the foregoing remarks to Mr. W.Johnson for perusal, he has k n good enough to send me
the gratifying intelligence, while the previous sheet is passing through tbe press, aa a " strong corroboration
of my viewe respecting the capabilities of the country," that Tobacco has actually arrived &om India, and
been mold in the London market for 8d. a-pound !
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also in the plains, but it is only during the cold weather; while the tropical genera
which occur in the mountains spring up entirely in the rainy season.
The tribes which affect the mountains are Verbascee, Antirrhinea, Veronim, and
Rhinanthee. Of Verbascum and Euphrasia there are only single, but of ScrophuZaria,
PedicuZaris, and Veronica, several species; the two first, with Verbascum, confined to
the cold and temperate parts of the northern hemisphere, while Veronica, like Euphrasia,
occurs also on the south coast of New Holland, as well as in the Straits of Magalhaens;
and Etrphrasia in South America. Calorhabdos, Picrorhiza, and Hemiphragma, are
the new genera peculiar to these mountains. Of the tribe Veronicm, Wulfenia has one
species in the Himalayas, one in the Carinthian Alps, and the third on the mountains
near the Columbia, on the west coast of North America. Gymnandra has one species
in Cashmere, one in Kunawur, and several in Siberia, as far east as Karntschatka.
Ourisia, of a few species, has also one in the Himalayas, one in Van Diemen's Land,
and one in the Straits of Magalhaens.
The European species which are found on the Himalayas, are Verbascum Thapstu,
Euphrasia oBcinalis, Veronica aZpina, biloba, Beccahunga, serpyllifolia, and Atzagallis.
The three last are also found in America, as is Peclicularis verticillata, also existing in
these mountains, with P. versicolor. Though the species of this genus are numerous
(twenty), especially. in Kunawur, none have been identified with those of Leddour,
though this flora, contains so many of the Altaian species.
Veronica Anagallis (undulata, Wall.) occurs also in the plains of India, as well as
V. agrestis; with these are also found, Antirrhinum Orontiurn P. idicuna, and Linaria
ramosissima (Roylei, Chavannes) ; the former found also in the Himalayas, at 7,000 feet
of elevation, and the latter is mentioned by Dr.Wallich as occurring in Nepal. I
have specimens from the Jhilum or Hydaspes. The distribution of Atltirrhinee has been
admirably elucidated by M. Chavannes, in his Monograph, (for a copy of which I take
this opportunity of returning my best thanks) whence it appears that though Antirrhinum and Liltaria chiefly prevail in the Mediterranean region, they are also fouud in
the New World, and a few species spread to the plains of India, as we have seen to be
the case with some plants of other families from the same regions. The Indian Linariu
is most nearly allied to the Egyptian species.
The Scrophularinea, which chiefly prevail in the plains of India and especially in
the hot and rainy seasons, belong to the tribes Gratiolea, Buddieea, and Gerardiee,
with Celsia, of the tribe Verbascee. The genera Dopatrium and Artanema are confined to India and the Peninsulas ; Lindenbergia is also found in Arabia, and Pqlidium
in Egypt; Pterostigma and Bonnaya in both India and China ; iClazus in both, as well
as in New Holland : where are also found, in tropical parts, the Indian genera Microcarpaa, Limnophila, and Centranthera, as well as species of Mimulus, Herpestes, and
Buchnera; which, as well as in India, occur also in South America, with Torenia,
Stemodia, and Vundellia ; the last is also found in China, with species of Buchnera and
Budd/ea. The latter exist also in South America and the West-Indies, and Buchnera
in

T H E H I M A L A Y A N MOUNTAINS.

Orobarrclrcce.]

291

in Africa. Gerardia, common in India and the Himalayas, belongs also to the Floras
of Brazil, Mexico, and North America, the Cape of Good Hope, and of China.
Glossostylis is found in the Malayan Peninsula, Brazil, at the Cape, and in Western
Africa.
The Indian species found in other countries are Limnophila gratioloih in New Holland ; Mazus rugosus in Cochin -China ;. Bonnaya wben~folia and hyssqpioides, with
Vandellk crustacea, in China ; Peplidium humfiwum in Egypt ; Herpestes Jfmnieria in
both tropical Asia and America; also in New Holland ; Vandellia di@a and Torenia
paru@ora in the Indian Peninsula, Mauritius, and Brazil.
The genera of these tribes, of which species are found in the mountains in the rainy
season, are Li?denbergia, Stemadia, Masus, Mimulus, Bonnaya, Torenia, Buchnera,
Gerardia, Centranthera, and Buddka. Those of Buddlea form small shrubs, found at
moderate elevations ; B. crispa is highly ornamental ; Centranthera hispida occurs both
in the mountains and in the plains, flowering in the latter in October, and in the former
in June; Torenia cordifolia is found in the Circar mountains and at Mussooree ; Buchnera
orobanchioides has a very wide distribution, being found in the Peninsula and Central
India, in the north at Suhunsudhara, and in both the eastern and western coasts of
tropical Africa.
The ScP.ophularinee contain, with the exception of the Foxglove, but few useful
plants. Some others are employed in medicine from their acrid and bitter properties,
as Gratiola oficinalis, some Calmlarim, Veronicas, kc., and Euphrasia ofiinalis; so, in
India, the root of Picrorhiza Kurrooa is used in native medicine, as are the leaves of'
Herpestes Monniera ;also Linuria ramosissima, Wall. (v. Ainslie. Mat. Ind. 1I . p. 453),
as L. vulgaris in Europe. The flowers of Buddka Neemda are delightfully fragrant.
Pkrorhka Kurrooa. nob.-Bentham,
Scrophularineae Indicae. p. 47. Veronica? Lindleyana. Wall.
Cat. n. &-Tab.
n. f. a. (a) A flower; (6) calyx and pistil; (c) corol opened out, with the stamens
rather too short in proportion ; (e) capsule opening ; Cf) transverse section of the m e ; (9) a seed
enclosed in a beautiful net-like transparent membrane.
Hab. The generic and specific characters of this plant having been already published by Mr. Bentham,
it is unneceseary to repeat them here. I t was procured by Dr.Wallich from Gossainthan and Kemaon,
and by myself from Kedarkanta and Shalma. The genus is named from the bitter mot used in native
medicine, and for which that of G&m
K m ,Tab. 66, fig. 2, is frequently substituted.
Pedicularie aersicdor. (Wah1enb.-Stev. monogr. 62). Bentham, Scroph. Indicae, p. 54.-Tab. 70.
fig. a.
Hab. On Shalma and towards Cashmere.
Gymrurndra Cashmeiuna. Benth. Scroph. Indicse. p. 47.-Tab. 73. fig.3. (a) A flower ; (6) corol
opened ; (c) d y x and pistil.
Hab. Cashmere.

118. OROBANCHEB.
The Orobanchee, a small order of parisitical plants, separated from Scrophularinet~,
are common every where within the limits of the Indian Flora, and though few in
number, fully bear out the resemblances which we have endeavoured to point out, in
the Flora of different parts of India to that of other countries. Thus, Orobanche indica,
most nearly allied to 0. Zgyptiaccr, is extremely common in the plains of India, espe2 P:!
cially

.

292

ILLUSTRATIONS OF T H E BOTANY O F

[C ' n d r a c e a .

cially in fields of rice and sugar-cane ; while 0. cayophyllacea of Smith, found in
Europe, and figured by Ledebour fi-om the Altai mountains, isr found a t Pungee in
Kunawur, where we have already seen so many genera and species of those mountaifis.
In the upper regions of the Himalaya, which we have seen to approximate to the
European Flora, we have Lathrea spamaria, which I found in abundance on the
shoulders of Urrukta. a i n e t i a is peculiar to the country, and the same species,
X.indica, as we have seen in so many other instances, extends from the southern to
the most northern parts along the forest-covered base of the moufltains, as in the Kheree
Pass, Deyra Doon, and valleys within the Bimalayas. B.abbreviata occura with the
last in Silhet and the Indian and Malayan Peninsulas. A doubtful species of Phelipaa
probably grows in similar situations, as it was found mixed with specimens of &. abbreviata, in the Madras Herbarium. (Benth. Scroph. p. 65.)
119. LENTIBULAREB.

The Le~tibulurece,frequently placed near Primukrcece on account of their 1-celled
ovarium and free central placenta, are also very closely allied to Scrophularinere, dome
of which, as several Limnophilas, they greatly resemble in habit. Like other plants,
delighting only in aquatic situations, they indicate more the presence of moisture than
the nature of the climate ; we therefore find them in many places where this is present,
though the Pinguiculas affect the colder, and the Utriculariaa the warmer parts of the
globe. Of the last, we find many species in India, either floating on pieces of water,
or luxuriating in the moisture of a rice-field. A few species also occur in Nepal.
U. stellaris, figured by Dr.Wight (Bot. Misc. Suppl. t.xxvii.), is well worthy the attention
of the vegetable physiologist for the elegance and size of its utriculi and semi-transparent
structure, through which many vegetable phenomena might be observed. The admirable
fitness of these air-bladders for enabling the plant to float on the water, is also worthy
the attention of those who admire the beautiful adaptation of every thing in the creation,
for the purposes it is intended to serve.

In conformity to the usual custom, I have continued to consider this as a distinct
family, though it would be safer to unite it, though exalbuminous, with the Gesneriacece,
as Mr. Brown, in his observations on Aikinia, in Wall. P1. As. Rar. iii. p. 66, states,
that in the forthcoming first part of Dr. Horsfield's Plantce Javanica Rariores, I have
entered at some length into the subject of the structure and aflinities of Cyrtandracm,
and the natural family (Gesneriacea) to which I have referred that tribe." Professor
Von Martius also, in his latest work, Conspect. Regni Vegetab., considers them as tribes
of the same family. The Gesneriacece, generally distinguished from Cyrtandrucea by
having albuminous seed and usually a semi-adherent ovarium, are confined to the
tropical parts of the New World, from the West-Indies as far south as Rio Janeiro.
Like the Cyrtandracee, they are closely allied to the tliree preceding, and to the two
following
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following orders. Cyrtandra consisted at first of a single species found by Forster in
the island of Tanna. Dr. Jack discovered others at Sumatra, with some allied genera,
which he formed into the family of Cyrtandracea, Lin. Trans.xiv. 23, described by
Mr. Don under the name of Didymocarpec~. Previous to this, a species of the family
had been described by Vahl under the name of Rottlera, for which Sprengel substituted
Henckelia; under which name Dietrich. Syst. Veg. has since brought together several
plants, which by other botanists are arranged under different genera, indeed under
different families. Several new genera have been described by Dr. Blume (Bgdrag.)
and others by Mr. Bentham, in his Scrophularinea Indice.
The Cyrtandrace~are now numerous in genera and species, and though restricted to
the Old World, and chiefly aboundingin its tropical islands, have a very wide distribution
in latitude, as Streptocarpm Rhesii, Bot. Reg. 1173, is found at the Cape of Good
Hope; the two genera, Dorcoceras and Rehmannia, found by Bun& in the north of
China, belong, the former certainly, and the latter probably, as I am informed by
Messrs. Bentham and Lindley, who have received specimens, to this family; and if
Rammda should be found really to belong to this family, it will be an additional
instance of a single species of a tropical family extending into European regions. The
tropical species abundant in Java and Sumatra, at Singapore and in Penang, extend
along the Malayan Peninsula to Silhet and Pundooa, thence along the mountains to
Nepal, Kemaon, and the Northern Himalayas, where a few may be seen at as great an
elevation as between 7,000 and 8,000 feet in 30" and 31" of N. latitude. But it is only
during the mild temperature and kusble moisture of the rainy season that they are
seen, when, instead of evaporation, there is always deposition of moisture, and the
most delicate plants may remain unchanged for days and weeks. The rest of the year
the seeds remain dormant, exposed to both the cold of winter and the heat of summer.
But on the return of the dew-point atmosphere, they shoot up with the utmost luxuriance, and form the richest ornaments of what at other seasons appeared the barest
rocks. I t is not surprising, therefore, that no species have been received from the dry
clirnate of the northern face of theHimalaya. But it is unaccountable that so few species
should have been discovered in the Indian Peninsula, consisting only of two species of
Didyrnocarpus; a doubtful Cyrtandra from the Travancore mountains; a Glossanthus
from the same and Ceylon, and another species of the same genus from the Neelgherries.
The genera confined to Java and the islands are Cyrtandra and I;oxonia (Jack),
Tromsdorfia, Agalmyla, Whitia, Rhynchotechum, Centronia, Kuhlia (Blume), Stauranthera (Benth.). Aikinin (Br.), is found in the island of Timor and in Java. Glossantlt~ts
does not extend beyond Pundooa, where there are several species of &chynanthrcs,
but only one in Nepal, and also one of Epithema. Lysionotus ternifolia is found there,
as well as in Kemaon; but the species of Didymocarpus, Chiritn, bxotis, and
Plntystemma, are found all along the mountains. C. bdfolia and P. violoides, two of
the most ornamental, attain also the most northern limits, being found at Jurreepanee,
Simla, kc. Lo.rotis ( Wulfnia, Wall.) obliquu approaches the nearest to Kunawur ;
Didymocarpus
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Didymocarpus vettosus and Chirita diaphana, nob., attain the highest limits, being found
on Tuen, between 7,000 and 8,000 feet of elevation.
The plants of this family are watery in nature, and possessed of little sensible
properties ; but one species, Didymocarpus arontatica, is stated by Dr.Wallich to be
used as a perfume and an aromatic drug, and called b y the natives kumkuma and ranigovindhi.
Chirita bifolia. Don Prod. P1. Nep. p. 90.-Coloeacme amplectm. Wall. Cat. N. 800.-Tab. 70. fig. 1.
Hab. Nepal and Kemaon. Wdl. From Jurreepanee upwards towards Mussooree, and near Simla.
Didymocarpus macrolphylla. (Wall.) Don. 1. c. p. 122. Wall. Cat. N. 784.-Tab. 70. fig. 2.
Hab. Nepal and Kemaon. Wall. Jurreepanee towards Mussooree.
Platyetemmu violoidee. Wallich, P1. As. Rar. 11. p. 42. t. 151. Cat. N. 4410.-Tab. 71. fig. 1.
(a) Corol enlarged ; (b) the same, with the two lips separated ; (c) corol, with four divisions of the
lower lip ; (d) calyx and pistil ; (e) capsule ; Cf) the same enlarged ; (9)transverse section of capsule.
Hab. This elegant plant is found, with ChiPita bifdia, covering the rocks in the rainy season in the
Himalayas; v. mpra. Though already figured by Dr.Wallich, it has been repeated in this work at his
particular request, and being so conspicuous a feature of these mountains at one season of the year,
could not well be omitted in a work specially dedicated to the illustration of their Flora; but this
figure also fails in doing justice to the extreme beauty of the plant. I have referred the genus to
Cyrtandracece, in conformity to the opinion of Mr. Benthum, who has undertaken the monogrsphy of
that family.

121. P E D A L I N E E .
The Pedalinea of Mr. Brown, Sesumea of some authors, are so closely allied to both
the preceding and the following order, that Dr. Lindley states, Nat. Orders, p. 237,
that " the three might be re-united without much inconvenience ;" they are distinguished
from Cyrtandracea by their woody placentae and hard, stony fruit ; and from Bignotziacee
by their wingless seeds, but like both are found only in tropical parts of the world.
The genera found in India are Pedalium and Sesumum, both probably peculiar to the
country ; but the latter is so much cultivated, as to have become distributed in different
countries of Asia and Africa. S. prostratum is found on the coasts: several other
species are enumerated ; but those which I have seen, though permanent, appear only
varieties of one species. One is called kala til, from the blackness of its seeds, and is a
larger plant than the white-seeded plant, called s
u
m til, which is not so common as
the other in Northern India. These plants are every where extensively cultivated in
India for the excellent oil yielded by their seeds, and known by the names of Sesamum
and Gingilie oil, meetha tel and til ke tel of the natives. By a little management it may
be made to look and taste nearly as well as olive oil, for which it is frequently substituted. The leaves, like those of Pedalium murex (gohhroo-dukhunee) are mucilaginous,
and the meal like that of other mucilaginous seeds, as linseed, is esteemed for poultices.
122. BIGNONIACEE.
The Bignoniacea, in addition to their other alliances, have also a close one to Acanthacea, from which they are distinguished by their winged seeds. Though generally
arborescent, the order also contains herbaceous genera, as Eccl.enwcarpus, Calarnpelis,
and
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and Incarvillea. The Bignoniace~are found only in tropical parts of the world,
extending north to Pennsylvania and the north of China, and south to Chili, the Cape
of Good Hope, and New Holland. In India they are found in every part. Dr.
Wallich's new genus, T r i g m a r p m , is confined to the Burmese coast, Schrebera to the
south of India, and Wightia gigantea, Wall. P1.As. Rar. t. 81, is found only in Nepal.
Bignonia, indigenous in the tropical parts of America and Africa, and Spathodea also in
New Holland, are found chiefly in the southern parts of India ; but species of the
former, as B. indica and suavwlens, extend to the most northern parts, as the Kheree
forest. B. undulata also extends far north ; I have seen it very abundant on the point
of junction of the Chumbul with the Jumna. The genus Imarvillea, which supplies the
place of Eccremocarpw in the Old World, found hitherto only in China and Japan, has
also (at least the subgenus Amphicome) been discovered in the Himalayas, where Dr.
Wallich's I.Emodi was found, near Srinuggur, and by myself on the Suen range.
An additional species, I. (Amphicme) arguta, Tab. 70, f. 2, was discovered by M.
Jacquemont in the valley of the Buspa, and by my plant collectors near Turanda,
in Kunawur.
The Bignoniacea are chiefly remarkable for their trees when in flower, being clothed
in the gorgeous colouring which in temperate climates is the characteristic of more
humble plants. The leaves of one species, BignonM Chica, yield a red colouring
substance known by that name, and several of the Brazilian species afford timber
valuable for its hardness, durability, and even elasticity, so that they are employed in
ship-building, and even for making bows. (v. Lindley. Nat. Orders, p. 237.) I know
not the properties of the timber of the Indian species, but it is large, and worthy of
inquiry. The bark and capsules of Bignonia inrlica are described by the natives as
being astringent, and used in tanning'; as is B. suaveolem: " the pleasant-tasted and
fragrant flowers of B. chelonoiJes" (an B. suaveoler2s?) are described by Sir W. Ainslie
as being employed in makilig a cooling drink in fevers.
Having, in examining the Himalayan species of Incarvillea, observed some appearances not mentioned in, or at variance with, the descriptions of that genus by Jussieu
and Lamarck, I was induced to ask the opinion of the highest authority on the subject,
and Mr. Brown has been good enough to favour me with his opinion, that the Himalayan species are too closely allied to be separated into a genus distinct from the
Chinese Incarvilka, but are yet sufficientlydistinguished to constitute a subgenus : he
has been good enough to enrich my work with the character of this, and an amendment
of that of the genus Incarvillea.
INCARVILLEA.
J w . gen. 138.
"

Cdya 5-dentatus, nunc lodentat us, a1ternis (accessoriis) membranaceis.
Corolla fauce ventricosa ; limbo li-lobo inaequali.
Stamina antherifera quatuor, didynama inclusa. A n t h a lobis distinctis apice convergentibus,
singulis infra apicem processu subulato munitis !
Stigma bilamellosum.
Capsula siliqureformis, bilocularis, bivalvis ; septo contrario libero intra marginem semenifero.
Semina suspensa (v. membranaceo-marginata v. comosa), radicula supera.
Herb
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Herbe: alternifoliae foliis pinnatis bipinnatifidisve : racemi terminalis laxi pedicellh tribracteatis,
Rudimentum filamenti quinti (primurn in Amphicome detectum a D. Royle). Genus Bignoniaceis
adjiciendum, in sectione tamen propria ob habitum et semina penduln, radicula supera (v. Prodr. Flor.
Nov-oll. 1. p. 471.) locandum et in duo subgenera dividendum. Horum alterum INCARVILLFA
Jw.
chinense, distinguitur, foliis bipinnatifidis; calyce, praeter n o r d e s , dentibus 5 acceskriis einuum
loco membranamis emarginatis ; seminibus obovatis margine lato membranaceo indiviso cinctis.
Alterurn, AMPHICOME,
(Cyrtandraceis quodammodo accedens) ex Indite septentrionalis montibus;
foliis pinnatis foliolis incisis ; calyce Sdentato sinubus simplicibus ; seminibus fere subulatis utrinque
acutis, basi et apice membrana capillam+lacera comosis."
Incamildea (Amphicome) arguta ; sdrutex, Spedalis, diffusa ; foliis pinnntis, foliolis oppositis breve
petiolatis 3-4 jugis cum impari lanceolatis acuminatis basi inaequalibus dentato-serratis, floribus diffuse
racemosis, racemis axillaribus terminalibusque.-Amphicome arguta. Tab. 78. fig. 1. (a b) Flowers ;
(c) calyx ; (d) corol cut open ; (e) stamen seen in front Cf) from behind ; (g) style and stigma ;
(i) capsule with persistent style ; (k) capsule ripened ; (i) a portion of the same, with the dimepiment
protruding, and of a rounded form when covered with seeds, but is in direction opposite to the valves ;
(jh) d s .
This elegant species is the second of its genus, which has been found i11 the Himalayas, and has been
drawn (from specimens brought me from Lower Kunawur) by Mr. Wilson Saunders, who hati succeeded
in giving a good general idea of the plant. I t is most probably like the kindred species, I.Emodi,
provided with a subterranean perennial stem, from which shoot the annual, striated, leafy stalks.
Leave8 alternate, petioled. Raceme8 long, few, or many-flowered, somewhat secund. Pediceb long,
slender, with two or three small subulate bracts, more or less near to the flower, according to the
elongation of the pedicel. Calyx tubular, pentagonal, angles stiffer than the membranous ciliate sides,
terminating in &narrow subulate, slightly hairy teeth. Corolla hypogynous, monopetalous, irregular,
tubular near the base, ventricose above, limb &lobed, lobes short, rounded, ciliate, imbricated in
estivation. Stamens 4 didynamous inserted into tube of corolla, with the rudiment of a fifth stamen
(not represented in the figure.) Anther8 Rlobed, lobes converging towards apex, one a little longer
than the other, each furnished about its middle with a small tail-like pmcess, filament terminated above
the anthers in a broad membranous process. Gemzen oblong, with its base surrouncied by a small
cuplike disk. Style long, slender, persistent. Stigmu composed of two thin lamellar plates. Capsule
long, slender, siliquslike, somewhat twisted when ripe, Rvalved, but the valves remain permanently
united on one side, and open on the other, as in ITihtia gigantea. Die~epime9ttthin, free, opposite
to the valves, covered on both sides along the margins with suspended seeds, which are oblong, rough
externally, slightly winged a t both end4 and terminating in a muchdivided wma of fine hairs.
Embryo exalbuminous, straight, almond-like; radicle above. Cotyledon8 foliaceous.

123. ACANTHACEE.

As in several of the preceding, so in this family many of the species have a general
resemblance to some of the Scrophularinea, though the order is more closely allied to
Bignoniacea. This might be inferred from Blume having united the Cyrtandracee with
the latter, while Bartling has placed them under Acanthacea. These are, however,
distinguished from Bignoniacea by their seeds, though exalbuminous, being without
wings. Resembling the last-named family in structure, they do so also in geo,mphical
distribution, for they are found in the equinoctial regions of both the Old and New
World, with a few species extending north into the south of Europe, Pennsylvania, and
Japan, and southwards to the Cape of Good Hope and the southern coast of New Holland.
I n India the Acanthace~are found every where in the plains, and also at considerable
elevations in the mountains : the distribution of the genera, and even of some of the
species,
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specie!, fully bears out the resemblance which we have seen that the Flora of India
bears to that of some other countries. Thus, taking the genera as they were until
lately circumscribed, we find, as stated by Mr. Brown, Congo., p. 450, that all the
genera found on the western coast of Africa, exist also in India ; as Nebonia, Adenosmcl,
El'raria, Lepidagathis, Jwticia, Hypoeateb, Bheilema, and Bkpharis. Of these, the
three last occur also in Arabia, with Rueilia, Barkria, Justicia, and Dicliptera. The
last-mentioned genera are moreover found at the Cape of Good Hope, with Thunbergia,
Acanthru, Blepharis, and H w e s : the last also in New Holland, with, chiefly in the
tropical parts, species of Nelsonia, Adenoama, Hygrophila, Justicia, Eranthemum,
Ruellia, and Dilivaria. Many of these Indian genera, and also some of the same
species are found in the islands of the Indian Archipelago, whence they extend northwards along the Malayan Peninsula, and from Cochin-China into China, and a few
into Japan. Being a tropical family, we find here, as in many others, several genera
common to the Old and New Worlds; as Thunbergia, Barleria, Lepidagathia, Bheikma,
Eranthemum, Dicliptera, Ruellia, and Elytraria :to these may be added, Professor Neee
Von Eeenbeck's new genera Ebermaiera, Leptostachya, Gendarusscr, and even Bkchum, Juss.
of which, though hitherto supposed to be confined to America, this celebrated botanist
states having seen a species from the island of Luzon. With the exception of the
la&, all these genera are found in India, with Crossandra ;a true species of Acanthus
has been added by Dr.Wallich from Silhet.
Such were the names and number of the genera of Indian Acanthacee, when they
were oubjected to an elaborate examination by Professor Nees Von Esenbeck, the
results of which are published in an admirable monograph in the third volume of Dr.
Wallich're Plantae Asiat. Rar., p. 70-1 17. In this the Indian Acanthacecz are divided
in to the three tribes of Thunbergiee, Nelsoniee, and Echmatacanthi, including all those
with hooked retinacula. The first tribe contains the genera Thunbergia, Mgenia,
Aahoma, Ebermaiera, and
and Hexacentris ; and the second, Elytraria, NelsmMUa,
Erythrucanthus. The third tribe is subdivided into the sub-tribes of-1. HYQROPHILEX,
containing Dyscontaining the genera Hemiadelphis and Hygrophila. 2. RUELLIEE,
choriste, Dipteracanthus, Petalidium, RueUia, Phlebophyllum, Buter~a,Adenacantltus,
&enosiphonium, Strobilanthes, &hmunthera, GoIdfubsia, Asystasia, Echinacanthus, and
Leptacanthus. 3. BARLERI EX-Asteracantha,
Barkria, B t h e i h a , Xepidagathis,
Neuracanthus, Blepharis, Acanthus, and Dilivaria. 5. J USTIc I EX-Crmsandra, Endopogon, fixanthus, Phlogacanthus, Cqptophragmium, Rostellaria, Hemichoriste, Graptophylluna, Adhatoda, Gendarussa, Leptostachya, Gymnostachyum, Eranthemum, Justicia,
and Rhinacanthus. 6. DICL I PTE RE x-Rutgia, Dicliptera, Peristrophe, Hypoestes, and
P HI ~~x-E?~iantirera,
Haplanthus, and Andrugraphis.
Raphidoqwra. 7. ANDROGRA
Many of these genera are peculiar to India, especially its southern parts, or common
to these, the Malayan Peninsula, and Indian Archipelago. From the forests of Silhet
a few extend to Nepal, and thence as far north as the banks of the Sutlej. Some
penetrate from the longitudinal into the transverse vallies of the Himalaya, even in the
2 u
most
'
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most northern parts, as Adhatods Vasica, Phlogocantha~ thyr@oracs, Adragraphis
echioides, Eranthemum navosum, Ba~kria'ciliata and cristata, S t m b i b n t b auricwhzta,
Pdalidium b a r M e s , and Rbinaccrnthus communis, all of which are found ih the
Khww and beyra jungles, and several in the interior. In the arid country on the
banks of the Jumna are found Elytrarico cretanta, Barkria Hystrix, B
&
s$va$
molluginifolia and boerhuviafotia, -idugdthis
criatata, with several species of Roskllaria,
kc. A few only of this family ascend the mountains, as ~pecieaof Aikhmuntka,
GoMfus&a, &IrobiJanthes, Echinttcttnthus, and Peristt'opibe ;some of which may be seen
at as great an elevation as between 7,000 and 8,000feet, in 30' of N. lat. Most
of these are highly ornamental, and therefbre well worthy of introduction into at
least the green-houses of England. The most remarkable of the whole is no doubt
&chmnthem (Ruellia) gossypina, with its thick coating of white tomentum.
Of species common to India and other countries, Adenosma uliginosa, Eradhemcm
nervmpum, Admgraphis paniculata, and Hpoestes prpurascem, may be mentioned
as likewise found in New Holland ; the last also in China. Ditiuaria ilicifolia occura
in the Delta of the Ganges, on the coasts of the Peninsula, those of Java, Penang,
and New Holland.
The Acanthacea contain few plants possessed of much medical virtues, or useful in
the arts. Some are demulcent, othen a little bitter and acrid. Adhatoda Vasica is
esteemed in India as a cure for coughs, Asteracantha longifolia is accounted tonic and
diuretic, and Rhimanthus commmis very efficacious in curing obstinate cutaneous
affections ; while Andrographio (Justicia) pankiizta, called kllksfmth, &. by the
natives, and known to Europeans by the name Cryat, is highly esteemed as a powerful
bitter, and, as an ingredient of the Drogue amre, obtained considemble repute as a
cure for cholera.
124. VERBENACEAL
The Verbenacece resemble several of the preceding orders, in having irregular flowers.
They are distinguished from Labiate, to which they are most closely allied, by their
2-&celled fruits and terminal style. The order is chiefly found in tropical countries,
with a few species extending into higher latitudes, as into Europe, N. America, Japan,
the Cape of Good Hope, and New Holland. These are usually annuals, or form small
shrubs : the tropical species, on the contrary, consist chiefly of large trees belonging
to the genera Tectona, ~ ~ m e t a o p ~ r a r n i ~ , 'and
~ a l Glossocaya,
l.,
Wall., found in Burma;
also to Gmelina, Vitex, and Prernna : while species of Symphorema, Congea, Wallrothia,
&eptium, Callicarpa, Lantana, and many species of CZerodendrm form shrubs. Most'
of these occur in the greatest abundance in the southern parts of India, while species
of the three last occur also in the New World; as well as of Verbena, apania, and
Etm. The last, with Clerodetzdrm and Prmna, is also found in tropical New Holland,
and the two first in China. Lantana is often supposed to be confined to America, but
a species is stated to be found at the Cape of Good Hope, and another in Arabia, while
there are two undoubted species (L. intlica, Roxb., and dubia, Wall.), found wild in
several
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mveral parts of India. PRryma ia another Ametican genus, whiah must in future
be included in the Indian Flon, as the aame specieo, P. Z@&acliya, e x h a in suah
widely-separated localities aa N. America, and Mussooree and Simla, elevations of
7,000 and 8,000 in the Himalay-.
Verbena qfinalir and Zapcrroia n d t o r a are
found both in the plains and mountains ; the former, common in Europe, occum only
in the cold weather in the plains, while the lattet is common in New Holland, and
different parts of Amerioa. Avicemiu was first annexed by Mr. Brown to Mytqminm,
but has since been restored by him to Verbmacece. A. tomentosa is found on the coasts
of India, New Holland, and of many of the islands ; also on the coast of Africa. It is
the rack of Bruce, v. Prod. F1. Nov. Holland. and Wall. P1. As. Rar. t. 276.
The species which extend to the most northern latitudes along the foot of the
mountains, are Gmelina arborea, Premna mucronata, Callicarpa macrophylla, Ckrodendron Siphonanthus, dentatwn, and gratum ;the last of which appears to differ little from
C. odoraturn. Vita trifolia is found in a cultivated state, and V. Negundo most common
in the open plains of N. India; on the arid banks of the Jumna Clffodendrot~
phiimzo&#, extending there through Bundlecund from the Indian Peninsula. Etex
Negurodo and V. incisa are found at small elevations, as well as in the vallies within
the mountains. P m n a ? pygmaa may be seen in more exposed situations on the
mountain-side.
Many of the Verbenam are possessed of slightlyabitter, subastringent, and some of
aromatic, properties. Verbena o&inalis is employed medicinally in India, ae formerly
in Europe ; so Volkameria inermia, Ckradmdron phlomoides, Premna integrifoolia, Zapsnia
nod@ora, and Callicarpa lanata are bitterish, and used, equally with others, in
are several of the
Indian medicine. The last is also accounted sub-aromatic,
Lantana8 ; L.pseudo-thea being employed w a substitute for tea in Brazil, while
Aloysia ( V e r b ) triphylla displays this principle most fully developed in its sweetscented leaves. The Premnas, on the contmry, are all fetid; an acrid principle is
secreted in the fruit of Tiex Agnus Castus, formerly called piper agreatis, fbr which, in
India, that of V. triphylia and Negundo are substituted, and called JiIfii hrree (wild
pepper) : the leaves of both are much used in India for cataplasms and medicated baths.
But timber is by far the most ~aluableproduct of the plants of this family. Vitex
alk'uima and arboreu, P r e m a mucronata, yield it of a hard and durable nature; as doeo
GmBma a r h e a , esteemed for its resemblance to Teak (v. Rorb. F1. Ind. iii. p. 841, the
I.ltoet valuable of the family, perhaps, of the vegetable kingdom. This, known to
botanists by the name Tecto~zagrmuiis, is called tekkct, teke, and sag or sagoon in
different parts of India; its sub-astringent leavca are aptly compared to slephant'o
ears. The teak is well known to be a native of Burma and Pegu, especially along the
banks of the Imwady ; also of Am, Siam, and Java. The teak forests from which
Bombay is chiefly supplied lie along the western face of the Malabar ghauts. Dr.
Roxburgh describes it as also found on the mouhtainous parts of the Coromandel coast,
and on the banks of the Godavery, above Rajamundry. From this, or from the western
2
~
2
ghauts,
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ghauts, it proceeds far into the interior of India, as I have seen it abundant, though small,
in the vicinity of the mountain fort of Adjeegurh, in Bundlecund. The teak has been
introduced as far north as Saharunpore, where it succeeds well, and has been extensively planted along the banks of the canals by Major Colvin and Lieut. Cautley.
Others of the family would also succeed well in every part of India.
Lantana dubia (Wall.)
frutex inermis; foliis oppoeitis eordab-ovatis acuminatis tmmtis scabris
subtus seri-pilosis, ramis quadrangularibus hispidie, pedunculis foliis quantibug capitulis rotundatis
demum elongatis spiciformibus, bracteia cordatis f o l i d s squarrosia-Lantana dubid Wall. Cat. N .
1823.-Tab. 73. fig. 9.
Hab. This plant was first diecovered by Dr. Hamilton on the banks of the Jumna, and called by
him h t a n a Gochaw (v. WalL Cat. N. 18R1. c.) where I myself found it in several places, as well
as in the neighbourhood of Saharunpore, and have received specimens from the Pinjore valley. Dr.
Wallich also collected specimens of the same species at Assufghur in Rohilcund. I have no doubt
that this species is indigenous, and therefore regret that the specific name dubicr should have been
applied to it ; perhaps the name of the diecoverer or hie original MS. name would be preferable.

The Labiata form so natural an order, as to have induced Jussieu to say
that the whole might almost be considered one huge genus. They are connected
by their irregular flowers with several of the preceding, but are distinguished by
their 4-lobed ovary, and style arising from the base of the ovules. The species are
distributed over every region of the globe, though they affect temperate rather than
very hot or very cold countries ; but some are found in all, with the exception only ,
of the very coldest. The whole have been subjected to a rigorous investigation by
Mr. Bentham, in his elaborate and admirable monograph of the Labiata, consisting of
1,696 species belonging to 108 genera, of which 25 are common to the Old and New
Worlds. These are distributed into the eleven tribes of Ocimoidea, Menthoided, Monardea, Satureinec~,Melissinea, Scutellerirrea, Prostrantllere, Nepetea, Stachydea, Prasiea,
and Ajugoidca, of all which, except Prostrantherce, there are Indian or Himalayan
species, 113 being found in the former, and 200 in the latter. The genera which are
prevalent in the plains, chiefly of southern parts, and nearly peculiar to the country,
or extending along the Malayan Peninsula to the Indian Archipelago, are Anisochilu,
Pogostenwn, Dysophyiln, Cokbrookia, Gomphootemma, Cymaria,and Achyroapermum. Those,
of which species are also found in Africa, are Genwsporunt, Acrocephalus, Coleus,
Leot~otis, Leucas, Ilfoschoema, and Plectranthus; the two last, with Anisomeh, also
extend to New Holland. Orthosiphon, with several Indian, has one American species,
and Ocimum a few species in both Africa and S. America. Of several of these, species
extend to the most northern parts of India, and a few also ascend the Himalayas, as
species of Pkctranthua and Cokus. Gornphoatemma extends to Nepal, as does Dympkylla pumila, found also as far north as Cashmere by M. Jacquemont. Lavandula,
of the tribe Ocimoidea, is chiefly found in the south of Europe and north of Africa ;
also in Egypt, Arabia, and Persia; but one species, L.Burmanni, extends to the
western parts of India (Bombay, Col. Sykea; Deccan, M. Jacquemont); whence it was
probably
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probably first made known to botanists. Lcofturus, indeed the same species, L.8 i b e r k
is found in Europe, Northern Asia, Africa, and America; it occurs both in the p l a k
of India and in the Himalayas.
Of species which extend from the southern to the northern parts of India, h h c h i l r s
c a m and Leondis nptcefoolio, may be mentioned as common on the banks of the
Jumna and in the interior of the mountains. Leuca procumbats and L.urticdfolia
occur in Bundlecud, and the latter also in Arabia and Abyssinia. A n k * Hgmmu
spreads from the Peninsula to Salsette. ColaM barbatus is found. in the mountains of
the Peninsula, and of Arabia Felix, in Nepal, Kernaon, and near Kedarkanta.
Mobcham polystachya and Colerrs scutelfaroider extend to New Holland; Acrarephalus
capitatus, k a chinetub and mouisrima, with Anisotneles avata, spread eastward into
China. Ocimum m u m and basiliarm, h a s martinicensis, exist also in Africa and
America ; Lsonotis nepet@oiia in the former only. Sahia acuulis and pkbeia, belonging
to sections found in Africa and also in America, are both indigenous in the plains of
India. S. pkkia occurs also in tropical Asia generally, in China, and New Holland ;
it extends north in India to the banks of the Jumna.
The genera, on the contrary, which are found in the Himalayas, display, as we
should expect from the differences in climate, affinities in vegetation to very different
countries. Those -which are peculiar to these mountains, are PeriUa, Mntmoritis,
Rqyka, Notochlete, Eriophyton, and Colquhounia. Holfnskioldia keeps to the j ungly
base. Pfectrantha, Meriandra, Craniotome, are genera of which some of the species
are seen in these mountains, but others in hot parts of the world. Sahk,
PruneUa, Stachys, Leonurus, Teucrium, and Ajuga exist almost every where, except
the last, which is not found in America ; and Scutellaria every where, but in tropical
and Southern Africa. The above, therefore, do not prove analogies in vegetation.
Elshoftsia and Eremastachys are common to the north of Asia and the Himalayas.
Mentha, Melima, Dracocephalum, and Lycopus chiefly inhabit the temperate parts of
Europe, Asia, and America ; the last has also one species in New Holland. Hyssopw,
Lamiam, and Marrubium exist in Europe and Northern Asia. Of the last, one species
extends to Cashmere, and one as far aa America. Hde0m4 is an American genus,
of which one species has been found in the Himalayas. Origanum, Thymus, Phlomis,
Ballota, chiefly occupy Europe and the Mediterranean region. The Himalayas appear
to be the head-quarters of Nepeta, ils five species were discovered by Dr.Wallich, eleven
by the Author, and ten additional species by M.Jacquemont, of the latter, N. glut;nosa exists also in Mr. Inglis's collection.
Hyptis is a vast American genus, of which a few species spread to the Old World,
perhaps not originally indigenous, as H. spicigera and peciinata, found in tropical Africa,
and the last also in Asia ; but H. obtusifolia, Br., is a new, though undescribed species,
found by Mr. Salt in Abyssinia. H. sepalensh Lehm, is not known to Mr. Bentham,
but H. suavcokzu was brought me by my plant collectors; they stated from the Choor
mountain. I t is found in S. America, tropical Asia, and also in the Indian Peninsula.

As
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AS the opecies of l a b i a t ~are
~ numerous in the Himalayas, so are those common to
these mountains and to Europe ; as Thymus Set.pyllum, Origmum vulgare, PruneUa u d garis, and Lamium ampkricau*. Leonum cardiaca, Lycopua exaldatus, Hysmpw o@nalis,
. Cabarrizl, MJissa Clinopodiscm,
and Mcntha sylveatria are found in Kunawur; N
Mintha sylvestrir, arvensis, and uiridie, in Cashmere. The last is dao common in the
Himalayas in a cultivated state, and called by the people of the plains ptchame podeerra,
(hill-mint), to diatidguiah it from ducc podeena, or the mint of the plains, cultivated
in gardens. h i u m ampkxicaub is a h found in the plains in the cold weather.
The species of the south of Europe, and of parts of the Oriental or Siberian regions,
which also spread to the Himalayas, are MelCarica oriental& and galuriaukata, Saluia
Sibthorpii, Mamln'um astracanicum, Melisaa urnbma, and ElfRoItxia cristata, while
Origemm normale and Stachys sericea, fir& described from Nepal, have been found
much further north, the firat near Lake ~ a i c a l ,and the second in Ghilan. Bdlota
dimbata, of the section inhabiting the south of Europe, Persia, and Arabia, was found
by M. Jacquemont in the Punjab at Pindaden Khan. Scutellaria rivdaris and Ajtlgu
demmbens are common to the Himalayas and to China. Micromeria b@ra with Prunelh
vulgaris, exists both in the Himalayas and Neelghemes.
TheLabiata are well known for the odoriferous nature of many of the species, dependant
on the presence of a pungent, generally fragrant essential oil, which is remarkable for
commonly containing camphor. Some of the family are also possessed pf bitter properties,
hence a few have been employed as tonics and febrifuges, as Teucrium Chamadya,
Scardium and Chamapitys, Gkchoma hederacca, Ocimum febrayugum, Saluia arnarissima,
&c. Some are better, and perhaps more deservedly, known for their uses in seasoning
food, as thyme, sage, savory, marjoram, and mint; while others, as lavender and
rosemary, are mote celebrated for their uses as perfumes. Many of these having been
described in the works of the ancients, have found their way into those of the Asiatics,
where L a d & stachas may be found under the name oostakhoodur ; rosemary under
ukleel-ooi-jibbul; thyme, as hoha ;hyssop, zoofae-yabis ; basil, rihan ; marjoram, satur ;
mint, 9zana; and sage, under the names salbiah and refakuss (Ainslie, 1. p. 359),
which last are evident corruptions of &via and edisphacos. I t ie remarkable, that
though many of these, as thyme, hyssop, and marjoram, are indigenous in the
Himalayas, they, or rather some inefficient substitutes, continue to be imported into
India by. the Red Sea, to be prescribed at the foot of mountains where the fresh and
genuine articles may be had in any quantity. Several of the above succeed well also
in the gardens of Northern India ; but perhaps none would be so much valued %y the
natives as the peppermint, with the essential oil of which they have become so well
acquainted, from its frequent prescription in cholera. Some efficient substitute might,
bowever, be found for this from among the indigenous plants of this family, of which
geveral are already used by the natives for the same purposes as their European allies ;
as species of Arrisomeles, Dysopkifu, Elsholtzia, and Pogostemon. Though the different
species of Ocimum are the most grateful and most highly esteemed, 0.sanctum, forming
one
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one of the sacred plants of the Hindma. P W ~ W cordifolius, Cdau barbatus and
ammatutu are also very aromatic. Both the hill and plain variehs of mint are much
wed by the natives in medicine, as is &%nttur Roylwur by the hill-people. But
M&~drs rh.oQilifera (mrtoo), from its strong fragrance, promises to be ae useful
as any. M. & n g a h i o ie already much used by the natives, and called kafoor kaputta.
Camphor-leaf. R o y h elegunr, catled prrtkzmw, is, on the contrary, employed in the
mountains as a febrifuge, as we have seen to be the case with some of the Teucriums in

Europe.
D m ~ a l u m
Rqyleanum, or Bakulgm of the natives, is the only plant of the family
at preaent much cultivated in Northern India, and this on account of its weds, tookhmhzlu~zgoo,which are extensively employed in India for forming mucilaginous drinks, in
cases wbere these are indicated.
Sal* iiaru (Rojle), Bentham in Hooker's Botaaical Miscellany, voL 3. p 373, and Labiatarurn
Genera et Species, p. 1219and n7.-Tab. 76. fig. 2.
Hab. This very handsome species was brought me by my plant collectors from Cashmere. It was
subsequently found, as we learn from Mr. Bentham, 1. c. p. n7. by M. Jacquemont, in the elevated
herbaceous regions of C a s k , near Banhatti, d rrlso on Peer Punjal. I t is well worthy of i n t m
J d some others of the
duction into the gardene of Eqland, together wit11 Sdoicr M O O * W m
ornamental Lobiatce, found in the elevated regions of the Hilnalays
Plilonaie Whmeriana (Royle), Benth. in Hook. Bot. Misc. 3. p. SSR, and Labiatarum Genera et
Speciea p. 630.-Tab. 75; a fig. 1.
Hab. This, like the preceding, and figured with i t in the same plate, is from Cashmere, and dm
well worthy of introduction into England
Eremostachy8 q w b a (Royle), Benth. in Hook. Bot. Misc. 3. p. %I, and Labiatarum Genera et
Species, p. 687.-Tab. 74.-Plant half the natural size. (a) A flower of the natural size; (b) the same
seen sideways; (c) the same, with the r o d removed, and the calyx cut open ; (d) upper lip of corol,
with the style closely embraced by the stamens, of which the flameate are covered with c l d y interlaced
hairs, so as to @ve them aomewhat the appearance of being bound down by a membrane, filaments
terminated at their base by laciniated appendages, as in the filaments of the lower lip (d*) ; (e) vertical
section of two achenia ; ( f ) achenium thickly covered with hair ; (g) transverse section of the four
achenia.
Hab. This very showy and elegant plant I have only met with in the Kheree PW, or entrance on
the direct road from Saharunpore into the Deyra Doon. Introduced into the Botanic Garden, it
became perfectly naturalized, and highly ornamental. I have little to add to Mr. Bentham's excellent
description of the generic and specific charactas published in his Monograph of the tabiatce, except
that all tbe four filaments are terminated by the laciniate appendages, and that the annual stem springs
from a large tuberous m ~ s t o c k .

126. BORAGINEE.

The Roraginea, very nearly allied to Labiata by their 4-lobed fruit, are sometimes
divided into several orders, as Boraginea, Heliotropicea, and Ehretkcee; but these it is
more convenient to treat of as tribes of the first. The Boragiwa, including in this
term the sub-orden, B o r a g e and Cynogfossea, particularly abound in the temperate
parts of the northern, with a small proportion also in the southern hemisphere, as at the
Cape of Good Hope, in New Holland, Chili, and Peru. They are especially abundant
in the temperate parts of Europe, in the Mediterranean, and Oriental regions. From
Caucasus they extend into Siberia and the Altai mountains, and southwards to the
Himalayas,
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Echium, Onosma, Anchum, Mymotid, and CynogHimalayas, where are found the
hsrhn. Lithoapermum and Echinospemtlna are confined to Kunawur, with one species,
L. vestitum, of the former, found both there and in the arid parts of the plains of
N. India. This species is closely allied to another, found by Lieut. Wellsted on the
shores of the Red Sea. Species of all these genera, except of the three first, are
found in North America; but Anchusa exists at the Cape of Good Hope, with
E c i r i m ~ u m Myosotis,
,
and CynogZossum, of which the two latter occur in S. America
and New Holland, with Lithospetmum also in the former. Some European species of
this, as of other families, extend to the Himalayas, as may be seen in the accompanying
account of the Boraginea in my collection, with which I have been favoured by my
friend, Mr. Bentham. A few species descend from the mountains to the plains, as
Cynoglo~sumcanescens and furcat um, where is also found Trichodesma indica, which
likewise occurs at low elevations within the mountains. T. zylanica, spreading to
New Holland, is confined to the more soutllern parts of India. The other species of
the genus are found in the Oriental region and in New Holland. CoZdenia, of two species,
has one in the southern provinces of India, and the other in Peru.
The Ehretie include both herbaceous and shrubby plants, with some of the Ehretim
even forming small trees. They are found within the tropics, both of the Old and
New World, and in tropical New Holland, with some of the herbaceous genera, such
as Heliotropium, extending south to the Cape of Good Hope, and north to the south of
Europe. The genera found in India are also so in the warm parts of America, and
some of them in New Holland. Ehretia, Raridium, and Tournefortia occur chiefly in
the southern parts of India; but species of the first extend to the most northern.
Heliotropiuna is common in every part of the plains, but especially in the arid country,
near Delhi, where are found H. europaum, supinum, coromandelianum, and brevifolium,
with Messerschmidia hispida, whence species of this genus extend to Siberia and .the
Canaries, and of Heliotropiuna to Egypt and the south of Europe.
Several of the B o r a g i m have been employed in medicine from the most ancient
times, and those described by the Greeks hold a place in the Indian Materia Medica ;
but few of them are possessed of any other than mucilaginous properties; the
roots, however, of several, as Anchusa tinctoria or Dyer's Alkanet, Onosmu echwides,
Echiuna rubrum, and dnchusa virginica, contain a reddish brown substance used by dyers
(Lindley. Nat. Orders. p. 242); so, in the Himalayas, the roots of Onosma emudi',Wall.,
allied to 0. tinctoriuni, Bieb., and called maharunga, from its intensity of wlour, are
also used in dyeing ; another species, Lithospermum euchromon, nob., has been so
named from the same circumstance. Onosma bracteaturn is called gao-auban, or oxtongue, and hns fooghulus and bugloozun assigned as its Greek names. Borago oscinalis
is supposed in Europe to be the true Bugloss. Symphytum has been transformed by the
Asiatics into sunkootun, and Lithospermum into lubishjrmun. The species of Trichodesnia
are considered diuretic, and one of the supposed cures for snake-bites.

THE H I M A L A Y A N MOUNTAINS.

BORAGINEB ROYLEANEB..
AUCT.G . BENTHAM.

.

findo calqccie
B U B O R ~I.OB o a r o s a . - N u m dim'*
Fmrr corolla nu&.
I. ONO~MA.-Linn.-bhm.
1. 0. echioides. Bieb. FI. Taur. Cauc. I. 130.
Rogee in Knnawnr.-Tqla. R. Inglis, Zsq.
2. 0. btocrsancm. Wall. in Roxh. Fl. Ind. ed. Car. et
IVall. 2. 13.
H i m a l a p , Bhdma, and moont.im of Cmhmere.
11. L ~ ~ ~ o e ~ r ~ u u u . - L i n n . - h h m .
Beet. Rhytirpermnm. Link.-Reichb. FI. Germ. Exc. 336.
1. L. wwnw. Linn.
hleero in Kunawur.
2. L. Witutn (Wall. Cat. n. 941) pilie rigidis hispidiesimum, ramis adscendentibue parce rlunoeis, foliis lanceolatis vel lanceolablinearibus, epicis d e m b qmoeis,calycis
Iaciniis lanceolablinearibus,tubo corolls tenui p u k c e n t e
brevioribw, corollse fauce plicata, nucibus rugosir.-A5ne
videtur L. Icumbenti, Vent.,red calyces bani non pentagoni,
et rami tloriferi parce foliosi.
P l u m of Northern India-Chango and Hango in Kunawur. R. Inglir, Esp.
Sect. Margaroepermum. Reichh. 1. c. 337.
3. L. d r m n (Royle MYS.) bispidum, ramis adscendentibus euhsimplicibue, foliie radicnlibus lanceolatolinearibaa bmi long0 angustatis, caulinis lato-lanceolatis
cordab-amplexicaulibus, calycis laciniis lanceolatis tubum
corollae glabrum aequantibus.-Habitue fere Anchusc~tinctorie, at major, et corolla omnino Lithorpeni. Radix
crasaa intense colorata. Corolla L. purpweo-emlei.
Nako in Kunawur.
4. L. echiuides (Roy:e MS8.) hispidum, bumile, caespitosum, foliin oblongis inferioribus longe petiolatis, corollae
glabrae calyce duplo longiorie limbo erecto, laciniis superiorihue 10ngioribus.-Corollm forma Echiis quodammodo
sccedit, sed stamina omnia mqualia Faux corollae nuda ;
filamel~tabrevissima supra medium tubi inserta. Nuces ad
h i n c'alycis inserts?, matoras non vidi.
Soongnum in Kunaa7ur.-Khrrang Paan. R. Inglis, Esp.
*' Faw corolla fornicibw instmcfa.

cula, foliir radicalibm longe petiolatis parvir mbrotundir,
caulinis oblongis petiolis dilatatir, rupremis s w i l i b w ,
racemis ehracteatis, calycis laciniis ovato-lanceolatir tubo
corollm vix brevioribn8.-Ahis
M.oudifolia. Wall., w d
satis divena videtur.
Choor and Kedarkanta.
3. M. molrkioider (Royle MSS.) hnmilir, bispida, foliia
ad banin caulir numenwir parvis petiolath oblongis, scapo
subnudo apice dense c p m o , bmcbis nullis, calycir lacinik
lineluibus hispidin tubo corollse amplo dimidio brevioribua
Peer Punjal.
Anchusa Moltkioides Illuatr. T. 73. fig. 1. a. Flower;
b. c, calyx and corol opened ; d. e. anthem; f. pollen ;
g. stigma; h. a nut.
T h e three preceding species belong to the same series as
the M. mocmphglla, which Lehmann refem to Anchusa.
4. M.aylvntica. E h r h ?
Pungee in Kunawur.
5. M. alpeshir. E h r h ?
Peer Punjal and Surthul on the road to Cashmere.
6. nl. collinu. E h r h ?
$oongnum in Kunawur.
7. M.intennedia. E h r h ?
Himalayas. t n d y Sarah Amherst.
T h e specimens of these last four species are not perfect,
but do not appear to differ from the European forms.
8. M. pnlu&ris. IT'ith.
Cmhmere and Cheenee in I<uuawur.
S U B O R D O 11. C Y N O O I . O ~ S E B . - N ~
lnternliter~t~clo
~C~S
afixe.
V. C ~ ~ o o r . o s e u ~ . - L i n n . - L e h m .
~ N u c e emargine aculeis uniserialibus hasi subconnexis
glochidiata, superficie nuda vel aculeis paucie brevibus.
1. C uncinatum (Royle M S . ) ramis laxis divaricatis,
foIiis petiolatis ovatis acunlinatis inferioribus basi subcordatis, racemis laxis ebracteatis, nl~cibus marginatis
acuIeis uniserialibus nuce 1011gi6rib~~s.-Rindernglochidiata.
M'nll. Cat. n. 926.
Choor, Acharanda, Dokree in Kunawur.
p. Iara$ora, glabrior, foliis majoribus.-C. maerophyllrcrn
(Royle MSS.)
111. A~oau8r.-Linn.-hhm.
Nagkanda, Tuen, Umtkta.
T h e collection contains one species nllied to A. italics,
2. C. microglochi~a(Royle MSS.) pubescens, foliis suband perhaps not different from i t ; but the specimens are
semilibus ovatis acu~ninatishaai rotundatis, racemis ebractoo imperfect to determine. They were gathered a t Jhilum,
teatis, nucibus marginatis, aculeis uniseriulibus, paucisque
on the road to Canhmere.
brevissimis sparsis.
I V . M~oeo~18.-Lima.-am.
Cashmere'
1. M.rnccmoso (Royle MSS.) foliis radicalibus longe
3. C.@@lm
(Royle MSS.) piloaum, foliis oblongis
petiolatis ovatbbasi subcordatis caulinis petiolatie baJi
acuminatis busi angustatis et cordate-amplexicaulihu~,
racemis longis ebmcteatis, calycis laciniis
eubulatis hbpidis corollse tuba brevioribus, nucibua mgu- ~ e m i s e b r a c t e a t i s , c a l y c i s l a c i n i i s t u b u m ~ o ~ ~ ~ ~ ~ ~ q ~ a n ~ i ~ u ~ ,
lati,, vix reticulato-rugosis.-~~nie
nl. m(lCtoPhyb, aed nucibus marginatis aculeis uniseridibus paucisque brevihoa
spmis'-Nuces
tantumjuniores
floribas duplo majoribus, et tubo corollc exserto abunde
Cashmere, H~lrpoo,Choor, Kedarkanta.
distincta. A M.ovalifolio calyce e t babitu divema.
4. C. longiponcm (Royle MSS. pilosum, foliie oblong's
Urrukta and Choor.
scuminatis,
superioribus basi cordato-ampl~xicaulibu~,
ram) burnilis, glabrius2. M.,.-ifok
(Wall. Cst.
ce~nis

e m .

.

T h e arrangement and circnmscription of the genera is taken partly from Lehmann's monograph, partly from Reichenbach's Flora Germanica Excumoria
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cemis ebmteatin, cdycis laciniis tubo corollle dimidio
brevioribua, nucibw mnrginnh,aculeb uniserialibus psucis.
que spamb P-hemplaria incompleta; at species, etsi p m cedenti athis, corolla distinctisaim. eat.
Cmhmere.
5. C.ghhidiahmr(Wall. Cat. n. 999) pilosum, d i d c a t o ramosum,folih oblongis acnminatis bani angustatis seseilibua,
racemb elongatis tenuibw, doribus subsesailibw, nucibus
parvir marginatis aculeis brevibas uniserialibus paucique
spsrris.-Florea dirnidio minorm quam in prlecedenhius.C. twsh&mm Wall. Cat. n. 920.-Also the Nepal rpecimen8 of C. canedm. Wall. Cat. n. 918.
Choor, Simla, Rogee and Chaogaon in Kunawur.Chinee. R. Inglis, Esq.
"Nuces per omnem lruperficiem dense et aubequaliter
glochidiatae.
6. C. ~nedcens. Willd. Enum. Hort Berol. I. 180.-C.
racntroann. Roxb. ex Wall. in Roxb. FI. Ind. 2.6.
Mussooree and Sabunnpore.
7. C.fir@um. Wall. in Roxb. 1. c.
hluseooree, Sahamnpore, and Kheree.
6. lsne~cm(Royle) foliis brevioribue.
Mussooree.
g,g. ~h~~~ are hFo other 8pecim appsrently belonging
to this genw, but in too imperfect a
to determine; the
one gathered in Cmhmere, the other on Shalmn.
VI. EO~INOSPERMUM.-Lehrn.
1. E. canum (Benth.) perenne, campitosum, sericeostrictis erectis, foliis oblongo-linearibas,
incanum, -is
racernis strictin, bracteis minutis, nucibus marginstis aculeis
brevibus uni8eridibw.-~aules numemi pedales. ~l~~~
parvia N~~~~per omem superficiem minute tuberculosle.
~
~
~ pw8.
~
R.
~
~i~~~ .nd puogee in K
IngIis, E q .
2. E. sm.nnrrn ( ~ ~ ~ t perenne,
h.1
clespitoaum, pilia
longis sericeo-villosum, foliis oblongo-lanceolatis, racemis
]axe corymboeis bmi "iX bracteatis, nucibus marginatis
aculeis1ongisuniserialibus.-Csulmvixaemipedales. Habitue
Vill. ( ~ , + p i ~ h i ~Reichb.)
m,
et Aoree Myosotidi8
Nucea m a t m non vidi.
Nako in Kunawur.
3. E. spothulaturn (Benth.) perenne, cespitosum, pilis
adpressis incanurn, foliis oblongir obhrsia inferionbus

-.

[COY-.

longe petiolnh, rrcemia laxe corymbosh bmi vix bracteatis,
nucibus marginatis acnleb nnmerosir uniwridibns h i
connatin.--Habitua et flores fere Myomti&dpavtriu.
Chango in Kunawur.
VII. TRICHODE~~A.-&.
1. T.indicum. B ~ prodo
.
1. 496.
plaine of ~~~h~ lndia and lower m o u n ~ n r
SUBOBDO
111. HELIOTBOPEB.-Nuws codira, in
eO
smp;ur

pcntus.

VIII. H n ~ r o r ~ o ~ ~ u ~ ~ . - ~ i n n . - ~ h m .
I. H.
Linn. Bpec. 187.- H. r 4 d d m h m . Retz.
Obs. 4. 24.
P1.inr of Northern India
2. H. woprsum. Linn. Spec. 187.
Plains of Northern India.
3. H. bmrifotium. Wdl. in Roxb. F1. In& ed. Wall. 2. 2.
Plains of Northern India
4 H. o-urn
Rets. Obe. 9.9.
P l u m of Northern India.
IX. ~ e a s ~ ~ a c ~ ~ ~ ~ ~ ~et .&hull.
- R o Syst.
e r n4.. 1.1.
1. hLhispido (Benth.) caule hiepido, foliis oblongolanceolatis etrigos~hispidis, spicb elongatis paniculatoramonis.-Corolle tubna calyce duplo longior,laeiniie longe
subulato-acuminatis. Bacca subsicca tetrapyrena oaaiculis
monospermis.
Delhi.
X. EHRETIA.
1 . E. sen&. Rmb. Fl.Ind. ed. Car. et Wdl. 2.340.
De~m
Doon and Kheree Pass.
2. E . @ i M (Royle MSS.) arboreg foliis ovatis junioribus nmisque novellis pubescentibus demum glabratis,
cymis
terminaliburque..
- ample
K dichotomis
~
~ cuillaribw
~
~
Corolla major quam in E. lavi et E. aqpera. Bacca magnitudine grani piperitis maturitate 4-partibilis.
and Centnil Range.
D e ~ mDoon and Kheeree
3. E. IcWiS. Roxb. PI. Carom. 1. p. 42. t. 56.
Deym Doon and Kberee
4. E. pdGgcens (Royle MSS.) foliia ovatie mpn scabris
subtus pubeacentibus, cymis leteralibus pauci0oris.-Ab
E. aspera differt foliis amplis coriaceis et inflorescentia.
~ o ~ - ~E-k~via.
lla
Foot of the Himalayas.

e~

127. CORDIACEE.
This small order, separated from the old B o r a g i ~ aon account of the plaited
cotyledons and dichotomous styles, in which it closely resembles Cavolvulacea, is
chiefly confined to the tropical parts of the Old and New World. Cordia, the only
genus in India, has the distribution of the order in Africa and America, and is found in
Arabia, China, and New Holland. One species, C. Myxa, extends into Egypt, where it
has probably been introduced. This species is also found in every part of India.
C. a~~gwtijioolio
extends from the Peninsula up to the banks of the Ganges. C. &ifol;a and
tomentosa are confined to the southern parts. In the Deyra and Kheree jungles is found
C. Latora, Hb. Ham., perhaps only a variety of C. Myxa,.with a new species, C. inC ~ I Z Nnob.
,
The
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The m m l e n t , clammy, subastringent h i t of C. Myxa, haa been long esteemed aa a
medicine, under the name Sebebten, and is also eaten by Asiatics. C. lahyoolia is supposed
by Dr. Roxburgh and Mr. Colebrooke (FZ.Indica 1. p. 590) to pmduce the larger, while
C.My,ra affords the smaller @tans or sebebtans. From theae the order was named
Scbestinea by Ventenat. The bark of C. Myxa is accounted a mild tonic; that of
C. ~)gustifoZia,Roxb., (reliimhta, Roth.), goundnee, is much used for making astringent
gargles; the fruit also is employed as an astringent.
128. CONVOLVULACEB.

The Conuol~lucece,generally known by their twining habit and plaited corols, are
allied to Cordince~by their shrivelled cotyledons, and are, like them, chiefly fwnd in
tropical countries, with a few species extending north, and ascending the mountains in
warm latitudes. Thus we have them in abundance in the plains of India, with few
only in the Himalayas. The Indian species have been carefully examined by M. Choisy,
in a memoir published in the Mem. de la Soc. d'Hist. Nat. de Geneve, where he has
given a tabular view of the genera belonging to this family. Of these, several are
peculiar to the southern parts of India and the Malayan Peninsula, as Blinktuorthk,
Moorcrof'tia, Shuteria, Skinneria, Neurvpeltia, and Lepistemon; of the last, one species
extends to Java. Argyreia is common to India and China, CaIystegia to India and New
Holland. Of the other genera found in India, Porana occurs in Western Africa ;
CaZystegia, Rreweria, and Dichondra, in New Holland ; of the two last, ~peciesare
also found in America. Quamoclit and Aniseia are chiefly found in America ; but species
of both are indigenous in India and China, while Calonictym has several species in India,
but only one in the West-Indies. Riven, Ipomcea, Convolvulus, Evolvulus, and Batatas,
are found in the tropical parts of Asia, Africa, and America ; and, with the exception
of the first, also in New Holland. Creasa extends from India to the south of Europe,
and species of Convolvulus and Culystegia to several northern parts. Cuscuta has a very
wide distribution in the Old World, both in hot and cold countries.
Many of the same species spread from the southern to the most northern parts of
India along the foot of the mountains, as we have seen to be the case in other families,
as Rivea omata, Argyreia speciosa, Porana r a c m a , Quamoclit vulgaris, &c., all of which
are found wild in the Deyra Doon. Some are common to India, China, and New
Holland, as Ipmcea pescaprce, reptans, and dasysperma; others, found chiefly in arid
parts of the country, to India and Western Africa, as I.cqtica, jiicaulis, and reptam,
Batatas paniculatw and pentaphyllus, all of which, with the exception of the first,
spread to America. Batatns edzilis is cultivated in all the tropical parts of the world.
Other instances of the same nature may be seen in M. Choisy's Memoir. A few
species only of those found in the plains ascend the mountains, as Rivea omata, to
moderate elevations, Pharbitis Nil,common in various parts of the world, to as high as
5,000 feet ; Ipomaa atropurpurea and ciispidata occur in Nepal ; Anisein burlerioides
in Kemaon, and on the banks of the Tonse. Cztscuta grandflura is common in the Hima2 ~ 2
layas,
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layas, and also in Kunawur, with a species allied to C. Europea. Convolvulus amensis,
found almost every where, occurs both in the plains and mountains of India.
The Cmolvulacece are well known for the purgative properties of the roots of
many of the family, as of Jalap, Scammony, &c. Convolvulus panduratus is substituted
in the United States for the former; so, in India, Ipomc~aT l t ~ t h u m toorbud
,
of the
Arabs, supposed to be a corruption of the Sanscrit trivrit, Hindee nzcsot, is accounted
a powerful cathartic, and by Dr.Wallich an excellent substitute for jalap, (v. Gordon,
in Roxb. F1. Ind. ed. Wall. 2. p. 55) ; so the seeds of Ipomcea cdrulea, hub-oodnil, kala
dana, are accounted purgative in India, as are several others of this family. The
annual shoots not having secreted the due proportion of resin, are inert, and even
edible; as the stalks of C. edulis and repens. The tubers of Batatas edulis, or sweet
potatoe, have long been employed as food.
Convolvulus &ammonia, of which the dried resinous j uice forms scammony, sukmoonya
of the Arabs, is chiefly produced near Smyrna and Aleppo; but only inferior kinds
find their way to India, though there is little doubt that it might be produced of the
best quality in Northern India. The Jalap exported from Vera Cruz was supposed to
be produced in that neighbourhood, or in that of Xalapa, by I p o m ~ amacrorhiza of
Michaux. But it was known to Humboldt (New Spain. vol.iii. p. 36), and alllo to
Dr. Coxe (v. Thomson. Elem. of Mat. Med. ii. p. 259), to be the produce of a different
plant. The latter calls it I.Jalapa, and the former says, " that the true Purga de Xalapa
delights only in a temperate climate, or rather an almost cold one, in shaded valleys,
and on the slope of mountains." The true plant has been fully described by Professor
Don, in a paper read before the Linnean Society, from specimens grown from seeds
sent by Dr. Schiede, which he procured from Chiconquiera, on the eastern declivity
of the Mexican Andes, at an elevation of 6,000 feet. Mr. Don retains for this the
name I.Jalapa, instead of Schiedeana and Purga, given it by Zuccarini and Wenderoth:
The discovery of the true locality is important, as shewing that the Jalap requires
a cool climate, and may no doubt therefore be cultivated in the Himalayas.

This small order, separated from Cont.oluuZacece, contains genera which inhabit very
different kinds of climate. Nanla is found in both the East and West-Indies ; and
N. (Hydrolea) zeylanica extends from the southern to the most northern parts of the
plains of India, where it forms an ornament of damp and swampy situations.
130. POLEMONIACEE.
This family, allied on one hand to Gentianee, and on the other to Convolvltlace~,
abounds chiefly in America, as in Chili, Peru, Mexico, and the more southern
of the United States provinces, but especially in California. Dr. Richardson states
54" as the niost northern limit of the order. The genus Phl0.r has also a species in
Siberia, and YoZemort~c~~z
extends from Europe across Siberia to Japan, and southwards

Primulacee.1
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wards to the Mediterranean, the Caucasus, and even the Himalayas, where only a
single species (P. creruleum according to Dr. Wallich) is found in Kemaon and a t
Kotgurh ; but the specimens which I have from the Choor Mountain and the Borang
Pass, as well as from Cashmere, agree better, according to Mr. Don, with P.gracik
of Fischer, from Siberia. In addition to this, there is another genus found on lofty
situations 'in t h e Himalaya, which is referable to this family, on the authority of
Mr. Bentham, who has named and described so many of the new genera and species
of Pokmot~iacee,and has with his accustomed kindness favoured me with the following
character of those of Cyananthus, which with its 5-celled ovary and 5-lobed stigma,
agreeing with some Campanulacee, differs from them in its inadherent calyx.
CYANANTHUS,
WALL.
Calyx inferus tubuloso-campanulatus semi-6-fiduslobis non membranaceis. Corolla subinfundibuliformis kbo amplo limbo 6-fido. Stamina 6 ad basin corollre inserta ejusque lobir alternantia Anthera
ovario adpressa connatave. Ovariunl lihrum 6loculare. Ovula in quoque loculo plurima. Stylus simplex.
Stigma S-lobum lobis ovatis patentibus. Capsula oblongo-mnica valvis 6; 1oculiddgdehiscens.-Herboe
annua: parum ramosre procumbentee vel adscendentes. Folia alterna simplicia Flores pauci solitarii
scepius terminales. Calyces n i p v i l l o s i . Corollre speciosae creruleae. Semina oblonplinearia.
1. C. inlegro, (Wall. Cat. Herb. Ind. n. 1472), foliis ovato-oblongis integerrimis serrulatisve.
Hab. Kemaon. Wallkh. Kedarkanta. Royb.
2. C. lobata (Wall. 1. c. u. 1473), foliis culleatis incisdobatie.
Hab. Kemaon et Gossainthm. Wallich. Kedarkanta. Roy&.
These plants differ from the other genera of the order in their &celled ovarium and 6-lobed stigma,
but in every other respect they appear more nearly connected with Polemoniaceee than with any other
tribe."
cc

131. PRIMULACEE.

The Primulacece, well known from affording so many ornamental and favourite flowers,
are most closely allied .in structure to Myrsinece, from which, however, they differ
much in habit. Dr. Lindley has remarked, that " they are nearly allied to a11 the
regular monopetalous orders, with capsular fruit, especially Solanece and Gentianee."
They are usually placed next Lentibularee, which are more closely related to Scrophrllarinea. Hence it is difficult to place this family appropriately in a linear series ; but
if we suppose the series as returning into itself, and forming a plexus of circles and
natural classes, the Primulacece will serve to connect several toget her.
Ornamental as are all the known Primulacee, they are no where more so than on the
coldest and most exposed of the Himalayan peaks, and at a season when returning
warmth has but just begun to displace the scene of wintery desolation. The plants of
this family are chiefly diffused through the temperate and cold parts of the northern
hemisphere, both in the Old and New World, where they are found in moist, shady,
and frequently mountainous situations. But they exist also in the southern hemisphere,
as Primula in the Straits of Magalhaens, and I believe also on the mountains of Van
Diemen's Land ; Lysimachia and Cetrtunculus in New IIolland, and Atzagallis in Chili
and Peru.
In India, the only plant of this family which is generally diffused through the plains,
but this only during the cold weather, is Anagallis arvensis, found also in the Hima-

layas,
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layas, in Europe, and so many other places. Lysimachia obovata was found by Dr.
Wallich a t the foot of the mountains, in the for& bounding Oude; Adrodace
rotudiolia and incisa descend to the Deyra Doon. But in the mountains the species of
Prinarlasea are about forty-five in number, belonging to the genera Primukr, Adrobace,
Lyimuchia, Centunculw, and Samolw, which are all, except Androsace,. found also in
America. Of these, Lysimachis extends most southerly, as it is found on the Pundua
and N e e l g h q mountains, as well as on those of Taong Dong, and in Ava. (v. Wall.
Cat. N. 1489); species are very generally diffused in the Himalayas, and fmnd as high
as 7,000 feet at Mussooree, but chiefly duritlg the rainy eeason ; one or two speciee
occur also in Kunawur, with L.thyr$@ra? Linn. Satndw Vakrandi, found already
so widely diffused in Europe, Asia, and N. America, also in New Holland, and in
Central Africa, is likewise found in the Himalayas by the sides of springs and little
rivulets, at elevations of 5,000 feet, as near Chinalug, on the Suen range, and also in
Kunawur, at Chaogaon. Centunculw indicus, nob. (v. Ic. ined. N. 345) is also found
at moderate elevations. The genera PrimuZa and Andrusace have much the same
distribution, sending a few species towards the foot of the mountains, and others
towards the highest points of vegetation. Thus, as we have seen, Androsace rotundiolia
and incisa descend towards the Doon; A. Zanuginosa is found on Choor, &c., and other
species, as A. reptans and nidulans, nob., in cold and bleak parts of Kunawur; so
Pn'mula has one species, P.jioribunda, at as low an elevation as 5,000 feet in the
neighbourhood of Kuerkoolee ; but at higher elevations, as in the ascent to Choor in the
earliest spring, and when the snow has just begun to melt from the neighbourhood of
stones or trees, or from situations exposed to the full influence of the solar rays, we
find, in full and luxuriant flower, P. denticulatn and petwlaris; on still loftier situations,
as Gossainthan, Kedarkanta, and some of the passes, we find P. Stuartii, with its rich
yellow glow, by the side of the equally beautiful P. purpurea: the first also extends to
Peer Punjal, where is also found P. elli$tica; and in Kunawur, the new species, P. obdusifolia, spathulata, involucrata and nnna, nob.
When we take into consideration the several genera which we have so frequently
seen occupying the more elevated belt of the Himalaya, one regrets the poverty of
the language at present applied to the geography of plants, as it is impossible to
indicate the nature of mountain vegetation by merely using the name of the range ; for
as we have seen in the case of these mountains, the vegetation varies, and is analogous
to that of very different countries, according to the elevation or as p u l k r i t i e s of
local circumstances cause a variation in climate, The inconveniences of this might,
it appears, be considerably remedied, if botanical regions on the surface were more
circumscribed according to their respective climates, or taking the several mnes of
latitude, as done by M. Mirbel ; or arranging under them the several countries, as done
by Mr. Bentham, but commencing with the equatorial, and bringing together the two
temperate, as well as the arctic and antarctic zones; or, if necessary, dividing the
space between the equator and poles into a greater number of zones, in conformity to
Baron
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Baron Humboldt7s Isothermal lines: giving appropriate names to each, and arranging
under Shmn, wcordurg to their climates the several regions of the globe, kc;; we
should b y e brought together aU those whadh mrrmponded in m e t e d o g i d pherlnm a , in vegehticn, and Ilnimal life, fsequexit1.y in agriculture, often in manntre. mid
customs, as these so frequently depend upon climate. Mountains migat be sirnih l y divided into mnes :or belts, according as ,devatioa, clinae, and vegetation,
displayed euftlcient diffwenoes to warrant the d i s k t i o n . We have freque&ly men,
that molding as we observe the natural phenomena, at the h e or .towards the
apex of these mountains, tbe cornespandenee is either with tropical, European, or p h ~
regions. This might be indicated by a word compounded of that of the mountain
range, and of the zone to which the belt corresponded, as Tropico-Himalayan, AmtoHinialayan, .&c., which would suiliciently indicate the nature of the vegetation at
different elevations, as wen as the geographical situation. The Author hepee, on some
future occasion, to follow up this subject in its details as well as its generalisation.
P r i d prpurea; foliis oblongis laneeolatis basi attenuatis in petiolum tlecurreatibus subtus
pulverulentis marginibus iutegris revolutis, umbella multiflora, d y c e profunde &fida, laciniis line*
ribus elongatis intus a1bicantibus.-Affinis P. Stuart&-Tab. 77. fig. 2.
Hab. Kedarkanta, at an elevation of 12,000 feet.
P.obtwifolia; foliis obovatis obtusis basi sttenuatis membranaceis subtus farinoeig m a d n e aubcrenato undulato, petiolis latis membranaceig umbella erecta pauciflora, wmlla sub-hypocrateriformi.Tab. 77. fig. 1.
Hab. Lippa, in Kunawur. I am indebted to my friend, W. Wilson Saundere, Esq., for the drawing
of this plant.
P. roeea; foliis lanceolatis acutis serratis utrinque glaberrimis breve petiolatis dense fasciculatis,
umbella multiflora erecta, calyce tubolosa bfida laciniis linearibus wrollae tubo subaequantibus, corollae
limbo plano segmentis emarginatis.-Tab. 76, marked 75, fig. 1.
Hab. Kedarkanta.
P. ellipticn; foliis longe petiolatis ellipticis serratis in petiolum decurrentibus, umbella pauciflora,
corollae segmentis obcordatis emargioatis.-Tab. 76. fig. 2.
Hab. Cashmere.

The PZumbagimz form a small order chiefly found-in temperate parts of the world,
as in the south of Europe, the Mediterranean and Oriental regions, and the Cape of
Good Hope ; but species occur also in very cold, as others in very hot parts of the
world. Among the latter is the genus Plumbago, found in India and America, and
having the distribution of the order north and south. P. atyhnica extends from 30"
N. in the plains of India, to 34" S. near Port Jackson. 1Egialifis, a genus found by
Mr. Brown among the mangroves of New Holland, has also a species, a. rotundifolia,
in the Sunderbunds, or Delta of the Ganges. PZunrbago Europea is well known for its
acrid and even caustic nature, while P. scandens is, for the same properties, called in
St. Domingo herbe-au-diabk ;so, in India, P. rosea is named " Radix vesicatoria" by
Rheede; while P. qkznica is called by the natives chitraka; also " Vahni, and all the
names of fire."

.
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133. PLANTAGINEB.

.

Plantaginee are considered by Dr. Lindley more nearly allied to Plumbagiwzece
than to any other order ; and he quotes Mr. Don, as referring " Glaux to Plantaginee,
where it will form the connecting link between that family and PrimuZucm." The
Plantaginee are found in various parts of the globe, but chiefly in temperate and cool
climates. They are therefore absent from the plains of India, though they may be
cultivated there in the cold weather months. Several species, among them the European P. Zanceolata, are found in the Himalayas, both on the northern and southern
face, and as far as Cashmere ; these M. De Caine has kindly undertaken to describe,
and include in his monograph of the PZantaginee, upon which he has been for some
time engaged.
The Plantagined are a little bitter and astringent, but they are best known for their
seeds affording abundant mucilage. Those of Plantago Psyllium have been long used
for this property, and those of P. arenaria are exported from the south to the north of
Europe (D. C.), probably also to India ; as I have grown plants from seed bought in
the bazar. P. Iiphagula, probably a native of Persia, is cultivated in India in the
cold weather, 'on account of the mucilage afforded by its seeds, which are called
isufghol, from the Persian ispagool. The Arabic synonyme given is buzr-katocnln, and
the Greek fuslioon, an evident corruption of Y v M r o v .
MONOCH.LAMYDEE. (APETALZ.)
All the preceding orders, with the exception of the two last, are included in M. De
Candolle's great subdivision of 1)I C H LAMYDEB, or those having a double perianth, or
both calyx and corolla. The following DICOTYLEDONS
form the subdivision of
MONOCHLABIYDEX,
or those having only a single perianth, being the APETALX of
other authors.

The Nyctaginea, though sufficiently distinguished, are allied .in some respects to
Plumbnginee. They are chiefly found in tropical parts of the world, though Abronia
occurs in California. The genera Pisonia and Boerhaavia, found in the West-Indies
and New Holland, are also so in India. Pisonia, consisting of shrubs, is confined to
the Peninsula ; where P. aculeata is also found, according to Dr. Roxburgh, and the
East-Indian plant said not to differ in any way from the West Indian. Boerhaavia is
found in every part of the plains of India ; and the same species, B. Wusa and repanda,
almost every where. Mirabilis .lalapa is cultivated only in gardens.
135. BEGONIACEE.

This family, consisting of but a single genus, containing numerous species, is
uncertain in its relation to other families; being placed by some botanists among
polypetalous, and by others among apetalous orders, but most frequently near Polygonen, which they resemble in some respects. The Begoniace~consist generally of
small
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small herbaceous plants, which affect the tropical parts of Asia and America, as they
require both heat and humidity for their development. I n India they occur in the
mountains of the Peninsula, and from Penang and Siam they extend to Silhet, and
thence along the foot of the Himalayas to Nepal, and the Kheree Pzrss, where
B. tenella is found in 30" of N. latitude. B. echinata and picta ascend the mountains in Kemaon, and at Mussooree are found a t as great an elevation as 7,000
feet, with R. -&a,
nob., but it is only during the moisture and equable temperature
of the rainy season, when we have seen that other tropical plants of an equally delicate
texture and fugitive nature are found to flourish in the same localities. The leaves of
R.barbata, called tengoor, are eaten by the natives as a pot-herb, on the mountains
near Chirraponjee. Wall. E. I.Herb. N. 3679.
&pnk echinata (Wall. Ic. ined. 1199. and Govan 741) herbacea, radice tuberosa, foliis s u b

=qualiter cordatis acuminatis inqualiter duplicatc+eerratis, supra reticulato-venosis, subtus rubentibus
utrinque piloais, stipulis acutis scariosis, cymis paucifloris, capsulis dense steIlatc+tomentoais alis acutis,
una maxima.-Tab. 80. fig. 1.-(a) male ; (b) female flower ; (c) anther ; (d e) stigmas ; Cf) capsule ;
(g) stellate pubescence.
From Dr.Wallich's series of the Hon. E. I. Company's unpublished drawinga

136. POLYGONEB.
The PoZygonea, allied in some points to Begmiacea, are so in others to Chenopodea. They are very generally diffused through the hot and cold parts of the world,
and we have them both in the plains and mountains of India; in the former, the
genera PoZygmum and Rumex, and -in the Himalayas, species of these, with Kenigia,
Oxyria, Rheum, and Fugopyrurn.
The East-Indian PoZygonea have been fully illustrated by Dr. Meisner, in the third
volume of Dr.Wallich's P1. As. Rar. Thence we learn, that in this, as in other
families, species extend from the southern to the most northern parts of India, while
others are common to it with other countries. Of the former, Rurnex fixburghianus,
Polygonurn barbaturn, glabrum, and ternentosum, may be adduced, as found near Saharunpore, but only in the neighbourhood of water. The first occurs also in Java,
China, Japan, Siberia, the West-Indies, and N. America; an extent of distribution
which we seldotn see, except in plants influenced by the equalizing effects of water
on temperature. P. tomentosum belongs to the same section as P. senegalense and
orientale; the latter found in India, as well as at the Cape of Good Hope and in New
Holland. P. lanigerum is found in the two last, in Japan, as well as on the Neelgherries,
in Nepal, the Deyra Doon, and Rama Serai, a valley within the Himalaya. P. chinense
is indigenous in the mountains of the Peninsula and the Himalayas, as well as in
China and Japan. P. herniaroides and Rumex dentatus exist in Egypt and the plains
of India. P. acre is common to S. America, Bengal, and the Peninsula of India.
P. muricatum, from Nepal, is nearly allied to the N. American P. nri$oliunz, and
P. horridium to P. sagittatum, found there, as well as in Siberia.
Of the PoZygonums which ascend the mountains, P. lacerum, of the section Auicularia, is found as high as 8,784 feet on the Andes; and in the Alps, P. aviculare var.
2 s
nana
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nana ascends to 5,892 feet on Mount Cenis. Species allied to these are found at
considerable elevatigns in the Himalayas, as at Theog and Phagoo, and a speciee
resembling P. maritimum, at Chango and Kannm in Kunawur, where the soil has been
shown to be saline. The section Persicaria attains the next greatest height, as
P.aegetum is found at an elevation of 8,160 feet on the Andes, and P. Perricuriu var.
nana at 3,054 feet on the Alps; so in the Hitnalaps we haeeP. sphdmtahyum, Brunofris, vaccinfoZium, Emodi, speciosum, and oxyphylZum, on such m o u n ~ nas
s &T.uesooree,
Choor, Kedarkanta, and Peer Punjal, or from 7,000 to near 13,000 feet of elevation,
and on the Kherang, Chandow, and other passes. P. viviparuns, Lin., ia dm Ewnd
in such situations, with a new species, P. bulbiferum, nob., nearly allied to it. The
section Eninria does not ascend so high, P. tamnifOlium, existing from 6,400-7,200
feet on the Alps ; and in the Himalayas, P. pterocarpm at M u s s o m , kc., and
P.Convolvulus, Lin., at Leeo in Kunawur. The species of Fagopymm, with the
exception of F. triangulare, are found in a cultivated state. RUM Nepaknsis occurs
everywhere ; and R. hastatw, found at the foot of the mountains, is allied fo R. h t 4
sczla.
Kenigia, found in Iceland and Lapland, occurs also in the higher mountains of
Nepal; so Oxyria, indigenous in the mountains of Scotland, Siberia, North America, and
Melville Island, has also a species, 0. elatiop, in the Himalayas, on such mountains as
Peer Punjal, and in Kunawur. This Dr. Meisner describes as " 0. r e n i f m i nimis
fere affinis;" and though generally distinguished by its greater size, I have specimens
varying from one inch to a foot and a half, so that the emargination of the winged seed
remains as the only character, and this also varies in degree in different specimens.
The genus Rheum, or RHUBARB,
so important in a commercial point of view, is more
interesting than any other in its geographical distribution. R. Riiapnticum is found in
several parts of Russia, on the shores of the Bosphorus and of the Caspian Sea, eastwards in Siberia, and the lower mountains of the Altai Range : R. sibericum and
COTundulatum of Pallas are considered by Ledebohr to be only varieties of thishixum (nanum Sievm) is abo foupd in the Altai mountains and the deserts of the Kirghis.
Neither of these afford the Rhubarb of commerce, which is not found within the Russian
territories, but well known to be brought by the Chinese to the Russian frontier town
of K'iakhta, according to the treaty formed between these powers in 1772. The Chinese
obtain the Rhubarb produced in China Proper, from that .part of the province of
Shensee, now called .Kansu, situated between N. lat. 35" and 40". But the best,
according to the Missionaries, who say it is called Tai-hoang, in the province of
Setchuen, from the mountains called Sue-chan, or of snow, which extend from N. lat.
26" to 33",and from about 100" to 106" of E. longitude. That from the latter province
probably forms much of what is called China Rhubarb: the Missionaries met large
quantities of it brought down in the months of October and November. That from
Kansu may afford some of what is called Russian Rhubarb ; but both Pallas and
Rehman have ascertained that the greater portion, if not the whole of this, is obtained
in
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in April and May, h m the clefta of rocks in high and arid mountains surrounding
lake Kokonor. Bell alao learnt that it was the produce of Mongolia, and Marco Polo,
of hccuir, in Tmguth. Dr. Rehman mcertained that the trade is in the hands of one
Bucharian family, who farm the m m o p l y from the Chinese government, and reside at
Si-nhg, a Chinese town on the very frontiers of Tibet, 3,000 verstes from Kiakhta,
and twenty b y e ' journey from Kian-&n and &ha%-sin, Tangutian towns, where the
Buchariams go to purchase Rhubarb. This would bring the Rhubarb county yithin
95' of E. long. in 36" of N. latitude, that is, into the heart of Tibet. As no naturalist
has visited this part, and neither weds nor plants have been obtained thence, it is
as get unknown what species yields this Rhubarb. Pallas thinks it may be R.cornpacturn, aa the leaves are said to be round and toothed; the Rhubarb merchants,
to whom he ahowed the plant, did not know R. palmaturn. Both these were obtained
from China and Tatary, as well as R.htaricum and umIu&um. I t is probable, therefore,
that some of these yield a portion of the Rhubarb of commerce, as they have some
of v q good quality, when cultivated in England and Pnnce. But as it is improbable, from the nature of the country, that the best Rhubarb is confined within
very mimow limits, it becomes interesting to ascertain how near it approaches the
British territories in India, in order to share in the trade, or attempt the cultivation.
That this might very reasonably be undertaken within the British territories, will be
apparent from the distribution of Rhubatb in the Himalayas. Passing from Hindookhoosh, where is found Rheum Rib (ribas of the Persians), mentioned by Chardin,
&c., more recently by Lieut. Burnes, wlao also met with Rhubarb at Caubul and
Bokhara; we find Rhubarb common in the Himalayas, as on Chwr, near Jumnotree,
on Jacho in Kemaon, Gossaintttan in Nepal, and near Tassisudon in Butan, that is,
From 30" to 27O, and from E. long. 79" to 80°, and.at elevations of 9,000 and 10,000
feet. Mr. Moorcroft discovered Rhubarb at Niti, and next day between Niti and
Gotung, that is, at elevations of 12,000 feet. His companion, Major Hearsay, thought
he saw three kinds, and has described two of them to me, one round-leaved and longstalked, and the other short-stalked, but large and broad-leaved (R. MoorcrofttMnum,
nob.), with the root.more purgative than that of the former. These are called doelooh
or dsoloo by the Bhotem, and tantara (Webb), rantra (Hearsay). One of these appears
to be the Rhubarb described by Dr. Meisner under the name R. Enwdi (R. Webbianum,
nob.), which differs from the original R.Emodi, described by Mr. Don under the name
R. Australe. If we turn our attention to the northern face of the Himalaya, which has
so many features of a Tatarian climate, we find R. spiciforme, nob., discovered by Mr.
Inglis on the Kherang Pass, and at several places beyond. Dr. Gerard describes the
table-land of Tatary as covered with Rhubarb, at elevations of 16,000 feet. Mr. Mwrcroft sent some Rhubarb, which for compactness of texture, colour, and properties, was
as fine as any I have ever seen, from near Ludak, in N. lat. 34", and E. long. 77+".
But these are only the western boundaries of the elevated, cold, and bleak regions,
known under the names of Tatary, Mongolia, and Tibet, of which Kunawur is essen2 s 2
tially
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tially a part, participating in the same great physical features, climate, and v e p tation; already possessing one, if not two species of Rhubarb, and having the best
growing in its immediate vicinity. There can therefore be no rational doubt about the
successful cultivation of the true Rhubarb in territories within the British influence, as
in Kunawur, or the Bhoteah pergunnahs of Kemaon, and that with little more labour
than placing the roots or seeds in favourable situations, and this in a country where
little else can be produced fit for export. The only difficulty will be to obtain specimells
or seeds of the true Rhubarb. But it must be considered, that even the eastern boundaries of the country producing the best Rhubarb, and which, to make their purchases,
the Chinese reach, after a journey of twenty days, is only one half the distance from
the British territories in Upper Assam, that it is from the Russian town of Kiakhta.
Also, that there is reason for supposing Rhubarb may be found much further to the
westward, and consequently still nearer to the Himalayas. It would not therefore be
difficult from Kunawur, or Upper Assam, or for such active and intelligent officers as
Messrs.Trail1 and Hodgson, in Kemaon and Nepal, to obtain some of the seed or roots.
They might at the same time succeed in establishing a trade in Rhubarb with Tibet, or
Western Mongolia, by means of the Tatars who resort to the Hill Fairs. This trade
might easily be encouraged by the government purchasing all the Rhubarb it requires,
which might thus be employed for hospital use after crossiug the frontiers, instead of
as now, after making a journey of 20,000 miles, or nearly the circuit of the globe.
Even this would not probably be so difficult as at first sight appears, for the whole
of the Tatarian Rhubarb trade is not engrossed by the Russians, as much of it takes
a western direction, and has always formed one of the imports from China into Bokhara,
whence passing to Smyrna, it is known in Europe as Turkey Rhubarb. Chardin,
treating of that known in Persia, states-" La meilleure vient du pais des Tartares
Orientaux qui sont entre la Mer Caspienne et la Chine." (Voyages, ii. p. 12.) Rhubarb,
also of the best quality, and closely resembling the Russian, is to be purchased in the
bazars of N. India, under the name rewund-khatai, from the old name Cathay, of
Northern China. This is sold for ten times the price of the Himalayan Rhubarb, which
makes its way into the plains of India through Khalsee, Almora, and Butan, and is
probably from its usual dark colour and spongy texture, the produce of either or both
R. Em& and Webbianum. The roots of R. qiciforrne and Moorcrofttianurn are lightercoloured
+ That the Rhubarb of this ~ c i e is
s not without some valuable properties, we may learn from Dr. Twining's
report on experiments made on forty-three cases in the general hospital of Calcutta, of which the following
are extracts :-Dr. T. atates, that it has lets aroma and more astringency to the taste than the best Turkey
Rhubarb; in doses of 2 or 3 drs. it haa a good purgative effect, operating three or four times, nearly as freely
an the beat Turkey Rhubarb. The effecta of amall dosea of the remedy, as a tonic and astringent, are highly
satisfactory, as far as four or 5ve cases can be relied on. In this reepect its efficacy appears to be superior to
corresponding quantities of the best Rhubarb. On the whole, it appears not an eligible remedy in obstinate
costiveness, on account of ita aroma and astringency; it is not apt to gripe," "but it is very efficacious in
moderate doses for sucll cases as Rhubarb is generally used to purge ; and its cultivation at the Mussooree
Garden
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coloured and more compact in structure. Rhubarb is, in India, comrnody denominated r a n d - c h e e (rivend-tchini in Persia, Chardin), with rawund assigned as its
Arabic, and reon b o y ) as its Greek name. The above are evidently the rewund of
Avicenna, and the raued-sen$ of the translators of Mesue. Three kinds are described
in Persian works on Materia Medica. 1. Cheenee ;2. Khorassmzee; 3. Hindee.
The roots of Rhubarb we have seen to be pretty uniform in secreting the peculiar
principle, called Rhnbarbarin, possessing properties which make them useful as purgative medicines; but these are also accompanied by astringent properties,while the stalks
secrete acid, chiefly acetic and tartaric, with oxalate of lime (Fb),oxalic acid (Turner);
this is most fully developed in Sorrel (Rumex Acetosa and Acetosetla), while the astringent
principle, dependent on the presence of gallic acid and tannin, in many of the roots of
the Polygonee, is m o ~ tfully secreted in Coccoloba uvifera, and " so powerful as to
rival gum kino in its effects." (Lindley.) Some of the Polygonurns are, however, acrid,
as P. Hydropiper and acre, and others, as P. tinctorium, chinense, and barbatum, yield
a blue dye like indigo, in Cochin-china, China, and Japan. The albumen of Polygonee
being farinaceous, and in some considerably developed, has been used for food, as
Buckwheat, Fagopyrum escutentum, and tataricum, cultivated in many parts of Europe,
and in the Himalayas with P. emarginatum. The two first are no doubt originally
inhabitants of the mountains of Central Asia, and were first kllown in Europe under
the name of " frumentum Samcenicum." Both are much cultivated in Russia and
Siberia; the first is usually preferred in other parts of Europe, but the second grows
in every soil, and requires less time ; Professor De Candolle says it is preferred to
F. esculentum in Piedmont in the Luzerne valley, because it ripens quicker, and therefore
in late years, and a t higher elevations in the Alps. In the Himalayas, Fagopyrtsm
e~cubttum(phaphra and kooltoo of the natives) is a h o most commonly cultivated, but
F. emarginutum (ogla) which comes very near the Linnean specimens of F. tataricum,
is preferred in higher and drier climates, as in Kunawur. Thus the more closely
we examine the distribution of plants and the agriculture of different countries, the
nearer do we observe the correspondence in practical results among those which
participate in the same peculiarities of climate; and we cannot but admire the bounty
of Nature which affords even in what appear sterile wastes, some article fitted for the
food of man, and suited to the climate, with others which are adapted for commerce,
as Buckwheat, Borax, Musk, and Rhubarb, from the three kingdoms of Nature, i s
the cold, bleak, and arid plains and mountains of Tatary.
Polygonurn oaminijolium. Wall. PI. As. Rar. iii. p. 64-Tab. 80. fig. 2.
P.B~scnoni8.Wall. 1. c-Tab. 80. fig. 3.
RHEIH~MALENBEB.
racemis paniculatie.
R h m Emodi. Wall.-R. Auotrale. Don. F1. Nep. p. 76. Sweet's British Flower Garden. Ic. 270.
R. WeMkanum;
Garden may be expected to afford a very valuable remedy, which is less disagreeable to take than the best
Turkey Rhubarb, nearly equally efficacious as a purge, and very euperior in small doses ae a tonic and
astringent in profluvia."-Tram. Me& and Physic. Soc. of Calcutta. Vol. iii. p. 441.
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R. W m ; racemis a x i M b u s aggqptis, te-bus
pankwktig pedkdh terflis f r ~ e t u
maturo &mi& bwvioribus, ropalis integrir late ovalibus obtusis, cariopsidis basi subcordato, apice
integro v. subemarginato, foliis radicalibus amplis longe petiolatis cordabacutik, caulinis obtusis,
in venis subtua margineque hirtellis supra piloaiusds, petiolis rotundatis, pesuhctllis ramisque superae
rotundis glabris leviter strietia-S Emodi. Wall.Cat. 17H-33nmdus ad Goodntkan, et ex Niti,
(Webb.) Wall. PI. An. Bar. 8.. p. 66.
A few only of the specimens in the E. I. Herbarium correspond with the original R. Emodi, as figured
781. fig. l.-(a) Flower opening ;
and deectibed by Mr. Don, I. c. under the name 8.Azcstr&.-Tab.
(b) the same, with the segments of the perianth cut off; (c) stigma ; (6)fruit.
** nrceBais radicslibua 8piciformibus.
R.qiciforme; racemis radicalibus spicifomibus, pedicellis plurimis aggregatk fiuctu maturo
subaequalibug sepalis oblongis obtusis alternis angustionbus petaloideis, cariopsidis h i apiceque rotundatis, foliis crassis coriaceis cordato-obtusis subtus rubris reticulato-venosis utrinque stellat~pubescentibus, petiolis pedunculisque glabria-Tab. 78.-(a) Flower set% from above ; (b) from below; (c d)
fruit ; (6) pistil.
R.M m c r o f h u m ; Wall. E. I. Herb. n, 1737, marked small-stalked Rhubarb."
I do not possess specimens of this species, but the most cursory examination will shew that it does
not belong to R. Em&or Webbianum, and that it is also distinct from, though allied to R. +f~rme.
137. CHENOPODEE.

The Ckenopodecz (Atriplices, Juss.), are verg closely alKed to Phjtolaccm, and also to
Amarantncecz; hut, unlike the latter, affect the tempemte rather than the tropical zone,
and chiefly that part of the former, which is beyond the influence of great hats, ma
pot so far towards the poles as the cold and changeable climates of high latitudes, as the
Mediterranean and Oriental regions, Siberia, Tatary, a d N. America, the Cape of
Good Hope, and New Holland. The genera found in the plains of India are, Sohcorniu,
SaWa, Chempodium, and Basella; all, except the last, having nearly the above
distribution. Basella is found in China, and, with Chenopdium, also in S. America.
!3aZicorniaindica and brachiata are common in the Peninsula ; and a species, apparently
of this genus, in the saline country near Delhi, where SalsoZu indica is extremely
common, as well as in the Peninsula. Several species of Chenopodium (bhutsea) are
common in the cold weather in every part of the plains of India ; a species of
Atriple,' is mentioned in Bengal, and also in the Peninsula. 19pinacM tetrandm, called
igfanakh, is cultivated in the same season in gardens ; as are Beta vulgariu (chookdur)
and B. bengalensis (paltsk).
On the southern slope of the Himalaya, plants of this family are not common,
though a few species of Chenopodium are to be found ; but on the northern face,
or in Kunawur, which has been shown to approximate in climate and vegetation to parts
of the Oriental region and of Siberia, we have species of Blitum, Salsola, Axyyris,
Atriptex, and several of Chenopoclium. C. Botrys and Blitum virgatum extend here
from the south of Europe ; the former is found also in Siberia and N. America. Axyris
Moorcrofttiana, sent by the discoverer from Ludak, was brought by my plant collectors
from Leeo and Hango, and by Mr. Inglis from Nako and Chango. The other two
species of the genus are found in Tauria and Siberia. Several of the Chenqodiums
are
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which, forming so imporare of gigantic size, and analogous to the Mexican C.
tant an article of food in Peru (v. Humboldt), might, no doobt, be successfully culti. rated in the Himalayars.
Saltmaha, which is placed in this order by Jussieu, but by Bartling in M ~ r h e is,
a genus common to India, Peasia, and Arabia ; and the same species, S. p & a ,
occurs in the Circrus, N. of India, and the h i a n Gulf; but along with this, another,
species is found on the h k s of the Jumna, and from Delhi to Saharunpore. This is
S. indica, nob., &d of the Hindoos, irak-iu'ndee of Peasian authors, w b also give this
tree the name of &uk
or toothbrush-tree: the leaves are called ra-sum, resemble
those of the lanceolate Senna, and are, like them, of a purgative nature; the fruit
is called peel and pinjoo. I know not if it be the same as that brought from Hansi,
and sold in the Delhi bazar as an edible fruit, under the name of peeloo. S.persica is
called khurjal in N. India, arak and irak in works on Materia Medica. The bark of
the root is acrid, and raises blisters (Roxb.); a decoction of the bark of the stem is
considered tonic, and the red berries are said to be'edible.
The herbaceous parts of many of this family, as spinage, kc. being insipid and
mucilaginous, have been used as vegetable food in many parts of the world ; so,
in India, are several species of Chenpdium (bhutwa, kc.) Beta bengahis (palung
and paluk), &inacia tetrandra (isfanakh), and also Basella rubra (poee). The mots of
beet and mangel-wunul also afford food: the successful extraction of sugar from
the former, is one of the triumphs of science. The seed of some are considered
aromatic and stimulant, as Chenopodium Botys, and Ambrosoides. C. vulvaria is said
by M.Chevalier to exhale ammonia during the whole of its existence. (Lindley. Nat.
Ord. p. 168.) The loose cellular texture of many of this family is supposed to favour
the absorption and deposition of soda in their substance, when g~owingin the vicinity
of the sea ; and this in such considerable quantities, as to afford, by the incineration of
several species of SaLrola, Salico~wia,Sueda, kc., the chief supply of the barilla of
commerce on the coasts of Spain, the S. of France, and of Arabia. Dr. Roxburgh
has already suggested (Flor. Ind. 2. p. 62), that Salicornia indica and brachiata, with
alsol la nudgora, are so abundant'on the coasts of India, as to be able to supply
barilla sufficientto make soap and glass for the whole world. A coarse kind of barilla
is procurable in Indian bazars, under the name sejjee muttee (soda-earth.) This is
procured by the incineration of plants (unknown) growing not in the neighbourhood of
the sea, but on the shores of the salt lakes scattered through the Indian deserts. It
seems worthy of inquiry, whether the SaZsola, so abundant on the banks of the Jumna,
would yield soda, and also, whether it would be possible to grow any of these sodasecreting plants in the saline and barren country to its westward, where nothing else
will now grow.
135. PHYTOLACCEB.
This is a small order, separated from Chenopode~,and as Dr. Lindley states, natives of
either America, within or without the tropics, Africa, and India; in the latter, we
find
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find Gisekia phamacioides common in the plains from the Peninsula to Saharunpore ; it is
also found in Egypt. Phytolacca, occurring in both North and South America, as well as
in Africa, has also a species in the Himalayas, which Dr. Roxburgh having first obtained .
from Nepal, has named P. aca'nosn. This is also common further north, as on the
Choor mountain ; and as the leaves of P. decandra, though acrid. yet lose this quality
by boiling in water, and are eaten in the United States; so are those of P. acinosa in
these mountains. A bundle of them were presented me by the head man on my arrival a t
Gundooree, on the Choor mountain, which I did not hesitate to have cooked according
to their own fashion, and found very ~alatable. I know not if this species unboiled,
has any of the cathartic, emetic, or anti-rheumatic properties for which P. decandm
is famed.
139. AMARANTACEE.

The Amarantacea, though differing i s habit, are so closely allied, as scarcely to
be differently characterised from Chenolpo&e; but they affect warm rather than
temperate countries, and as stated by Dr. Martius, though rather rare under the
equator, increase in numbers towards the tropics, where they occur in the greatest numbers, with only a few species extending to much higher latitudes. Achyranthes occurs in
Sicily and Norfolk Island; an Amarantus in S. and temperate Europe. They are
common in every part of the plains of India, but unlike the Chenopodea, chiefly in the
hot and rainy seasons. The genera are, Chamissoa, Alternanthera, Amrantus, Celosia,
Gomphrenu, Alternanthera, Achyranthes, and Pupalia, which are also fouud in America,
and, except the two first, also in Africa, especially on the western coast, where B r u a is
indigenous, as well as in Arabia. Digera is common to India, Arabia, and Egypt, and
Deeringia to India and New Holland; where are also found species of Amarantus,
Gmphrena, and Alternanthera. Desmochata, found in thei Isle of Bourbon, Java, kc.
spreads northwards into India. Allmannia has species in Singapore and the Indian
Peninsula. Cladostachys is found in India and Nepal, and Centrostachys extends from
the Peninsula to the Turraye of Nepal. Polyscalis is peculiar to the mountains.
Many of the same species are found in every part of the plains, and those common
in the Peninsula may be traced to the banks of the Jumna; the few which .are
common to India, Arabia, and Egypt, are Digera amemis, E r u a javanica, and tomentosa. Altenanthera sessilis, Achyranthes fruticosa, and Pupalia prostrata, are found in
India, and the west coast of Africa; as well as Amarantus pobgonoides, which also
extends to S. America, with Chamissoa nodijlora, Amarantus melancholicon, and
Celosia margaritacea. C. argentea and cristata are common to India, China, and Japan.
Deeringia celosioides has a very wide distribution, being found in New Holland, and in
every part of India, especially along the foot of the Himalayas ; and even ascending,
with &'ma scandens and Celosia margaritacea, moderate elevations, as the Suen range,
above the banks of the Giree. A new species, D. Amherstiann, however, is most
common in the vallies in this latitude. The species of Polysculis are found at the
greatest
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greatest elevations, as P. seguax, in Nepal, and at Turanda in Lower Kunawur ; P.
capitata, on Gossainthan, and on Surkunda between 7,000 and 8,000 feet of elevation.
Several of the Amarantaccce, like so many of the Chenopodece, though without taste,
are, on account of the mucilaginous nature of their leaves, used as vegetable potherbs, and cultivated in India, as Anlarantus polygamus, pfygonoides, tristis, okraceus,
gangeticua, and pohptachyus. A. frumentaceus is cultivatcd . for its seed in Mysore,
as A. Anardhana is in the Himalayas. Some of the plants of this family have
slightly astringent, expectorant, and diuretic properties ascribed to them in India;
but it is doubtful whether they possess any. Gomphrena o$;cinalis and macrocephala
are esteemed useful in all kinds of diseases in Brazil (Lindley.) Mr.W. Crawford, of
the Bengal Civil Service, informed me that Achyranthes aspern (chirchitn) was considered by some of the natives a cure for snake-bites.
140. T H Y M E L E E .
The Thymelece are allied to Su~italacece,participate in their affinities, and like the
majority of that family, affect the central parts 'of the temperate zones, as Europe,
Northern Asia, and North America, the Straits of Magalhaens, the Cape of Good Hope,
and New Holland. They are also found in mountainous situations, as in the East and
West Indies, and in S. America. Daphne, which has the most extensive distribution,
and nearly that of the order itself, is found in various parts of India, as D. eriocephala,
in the mountains of the Peninsula and of the Dukhuu (Sykes), and from Pundua to
the most northern portion of the Himalayas, where Daphne cannabir~a,Lour., is found
at elevations of 8,000 and 9,000 feet, this Mr. Don thinks does not differ from D. odora,
Thunb., and of which his own, D. Bholua, appears to be only a variety. In Kunawur
there is a new species, D. mucronata, nob., and in Cashmere, D. coriacea, nob.,
the former somewhat resembles D. Gnidittm, yielding the Grana Gnidia, and used, like
Passerina tinctoria, in the S. of Europe, to dye wool yellow (Lindley.) Cansiera,
referred to this order, is found in Madagascar, and the southern parts of India. One
species seems to have been collected by Dr. Hamilton as far north as Monghir.
Linostoma is a new genus formed of Dr. Roxburgh's Nectandra decandra, found in the
mountains of Silhet (Wall. Cat. 4203.) Many of the Daphnes are known for the
caustic nature of their bark; hence their employment in medicine from very ancient
times. D. Mezereon is called nlazrioon, in Persian works on Materia Medica, with
kharneln ( X a p ~ l a )assigned as its Greek name ; that of D. Laureola (8apvo:r8fr) ;
Daphtloides is corrupted into aaknadeedus. D. eriocephala, found in the Peninsula, is
likewise acrid ; the bark applied to the skin causes a burning heat, with some swelling
(Wall. E. I. Herb. No. 1351.) Daphne Lujetta, or lace bark tree of Jamaica, is remarkable for the beautiful net-like appearance of its several easily separable layers of
bark, whence it has received its English name. As the fibres of the bark possess a
considerable degree of tenacity, cordage has been manufactured from several species
(Lindley, p. 76;; so, in Nepal, as in Cochin-china, a soft, smooth, and very tough
paper,
2 T
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paper, is manufactured from the inner bark of D. cannabha, setburwa of the natives.
(v. Moorcroji. Asiat. ReJ. V. xii., and Hodgson. Journ. As. Soc. of Bengal. 1. p. 8.)
Daphne m&ata
; floribus temiudibus sesdibus 2-3 aggregatie, laciniis mrollae incan~villc#rce
acutis, foliis alternis lineari-laaceolatis basi attenuatis mucronatis glaberrimis, ramis junioribus aerie&.
-Tab. 81. fig. %.--(a b) Flowers ; (c) T h e same, cut open; (d) berry; (e) the same, cut transversely ;
(f)4; (9) cut transversely; (i h) embryo.

141. SANTALACEB.

&ntalace@, allied both to EkPagned and flyme&e, as well as to Aquilarinece, are,
with the exception of the genus from which the order is named, chiefly prevalent in
the temperate zone of both hemispheres, as in Europe and N. America, New Holland,
the Cape of Good Hope, and S. America. Santalum album, so well known as affording
the fragrant sandal wood of commerce, is diffused through many of the tropical islands
of the East. It is described by Dr. Roxburgh, though that of Malabar is the best, as
being found wild in the mountains north of the Rajamundry Circar. This he
distinguishes from his S. myrtifolium, found in the same mountains, but of which,
the wood, he says, is of little value, though Dr.Wallich states of the Botanic Garden
specimen " certe odoratissimum." The southern parts of India, as Travancore, and
similar parts of the Indian and Malayan Peninsulas up to Silhet, seem best suited
for the 'growth of this tree.
In the Himalayas we have species of a genus found in Europe and Central Asia,
N. and S. Africa, and in New Holland. This is Thesium, of which the species, T. Hirnalense, nob., which I found on the arid rocky soil near Choupal, to the north of Choor,
is nearly allied to T. liniphyllum: apparently the same species is also found in
Kunawur.
Osyris, distinguished by its diaecibus flowers, with their ternary division of parts, is
usually referred here, but sometimes formed into a separate order. Of three species,
one is found in the S. of Europe, the second in Japan, and the third, 0. Nepakmis,
Don (arborea, Wall.), all along the foot of the Himalayas. The leaves of this plant
are in Kemaon employed as a substitute for tea: hence some travellers have been led
into the error of stating that the true tea-plant was to be found in this part of the
mountains.
142. E L B A G N E E .

The Ekzugnea, containing but few genera and species, are allied both to Thymet?&&
and to Santalacee, as well as to Proteacee, and are found in the northern hemisphere,
both in the Old and New World. The genera found in India are Ekugnus and
Hippophoe; the firmer affecting warm parts of the world, extends from the S. of
Europe to Sumatra. Species are also found in Japan and India, existing in the latter
chiefly in hilly situations, as in Travancore, tlie Neelgherries, and the vallies of the
Himalaya in northern, but at moderate elevations in southern parts : they are, however, cultivable in the plains. Hi'phae, found in the northern parts of Europe,
occurs
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occurs.in the colder parts of the Himalaya and in.Kunawur, and tha species (H. mferta)
is nearly allied to H. salict~olla.
The fruit of Eleagntu nngustifolia is acidulous, that of E. orientalu (ximid) is eaten
in Persia, as is, in India, that of E. arborea and conferta, and in the Himalayas that
of E. Ghuwaeen, nob., and Hippophae conferta ; as of H. rharnnoides in Europe.

-

EIreagnue praifdia Wall. Cat. N. 443%. Ic. ined. 849.-Tab. 81. fig.1.--(a) Flow.= qen fmm
above ; (b) from below; (c) the same, cut open.
I have figured this specie8 from the E. I. Company's drawings m h e under h . w d i c h 9 s superintendence, though none of my specimens exactly correspond with it; but those of the species called
giruwaeen, in Sirmore and Bisseher, approach it, as well as E. umbelkrk Thunb. All tbc species
require revision, aa m e vary much in the form of their leaves, others are spinescent or unarmed,
according to the locality.

143. PROTEACEE.
As we have seen the Elaagnea in the northern, so the ~rofeacehchiefly inhabit the
southern hemisphere, especially New Holland, Southern Africa, and S. America. E m Zwthriun, the most southern genus, ascends, as Mr. Brown remarks, ih his masterly
exposition of the order, the greatest elevation : some extend north even to Guiana.
A genuine species'of Protea was found by Mr. Bruce in Abyssinia. Rhopala,' chiefly
occurring in S. America, is also met with in Cochin-china and the Malayan Archipelago. To this genus the Indian species of Helicia were referred. phis must now be
considered the most northern in its distribution, as species extend along the Malayan
Peninsula to Silhet and the Pundua mountains (v. Wall. Cat. N. 1040, 2072, and
3661) ; so that here, as in the Epacridea, we find the flora of India connected with that
of New Holland, even by a family so strikingly characteristic of the latter.
144. MYRISTICEB.
The Myristicea, usually placed near Laurined, are considered by Dr. Liudley more
closely allied to Anonacea. They .are natives exclusively of the tropics of India and
America. In the Old World, they extend.muthwards from the tropical islands to New
Holland, and northwards alpng the Malayan Peainsula to Silhet, where is found
M. ~ongifolia,Wall., and in the.mountains of that district M.$oribunda,Wall;, with
M. angwtijolia, Roxb. Other species are peculiar to the Peninsula.
Nutmeg forming t h e . albumen, and Mace the arillus of the seed of Myristica
moschata, are well known for their grateful and aromatic properties. They are produced
in the largest quantities in the Moluccas, but have been successfully cultivated in
Penang and Bencoolen, but especially in Sumatra. The trees thrive and bear fruit
even ao far north as the Calcutta Botanic Garden, and might no doubt be successfully
cultivated in Travancore and the Tinnivelly district, as well as on the Malayan Peninsula. The nutmeg is calledjuephul in India, withjous-boa (fragrant nut) as its Persian
name; and mace-jawuntree, P. bisbaseh with amakun &'xzp) assigned as its Greek name.
Other species yield aromatic nuts, as M. tomentosa, perhaps the M. dactyloh of
Gaertner; M. oficinalis, according to Dr. Martius, in Brazil, and M. Olobn, in Santa FC.
The plants of this family, like those of the following, have a volatile, as well as a
2 ~ 3
fixed
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fixed oil, contained in their nuts. The latter is so abundant in Virola sebifera, as to
be extracted for economical purposes. Like many of the Laurine~,the Myristiced
exude an acrid reddish-coloured juice from incisions in their bark.
145. LAURINEE.

-

The Laurel, famed for its employment in crowning poets, philosophers, and heroes,
in ancient, and, figuratively so, in modern times, has given its name to this rich and
valuable family, which is abundant in the hot parts of Asia and America, but (except
Cassytha) absent from the continent of Africa. Like other tropical families, the Laurinee
send a few species northward, as Laurus nobilis, the Sweet Bay, to the S. of Europe ;
L. indica, Royal Bay, to Teneriffe and Madeira ; Camphora to Japan ; 5hssafras and
Benzoin to North America; and southwards to New Holland species of other genera.
In Asia, the Laurinee extend northwards from the tropical islands along the Malayan
Peninsula to China and Japan, and from Ceylon into the Indian Peninsula, where
they ascend to elevations of 2,000 and 3,000 feet on the Dindygul, and probably
higher on the Neelgherry mountains. From Silhet species extend all along the base of
the Himalayas, even to near the banks of the Sutlej, and ascend elevations of 7,000
feet, in 30" of N. latitude. The majority of species of this family were formerly
referred to the genus Laurus; but Professor Nees Von Esenbeck, in an elaborate
monograph on the East-Indian species, published in Dr.Wallich's P1. As. Rar. vol. ii.
and iii., has formed a number of new, and circumscribed the old genera. Of the
former, Polyadenia, Tetradenia, Cy licodaphne, Actinodaphne, Beilschmeidea, Cecidodaphne,
and Alceodaphne, are confined to the southern parts of India, and from Silhet along the
Malayan Peninsula. Endiandrn and Cyptocurya, two of Mr. Brown's New Holland
genera, are also found in Silhet and Pundua. Gyrocarpus is found on the coasts of
India, as well as of Asia generally, of New Holland, and of S. America; the species
are distinct. The anomalous Cassytha, sometimes separated into an order, occurs in
the same countries, as well as in Africa. Daph~lidium,Dodecadenia, and Muchilus,
extend to more northern latitudes along and on the Himalayas in Nepal, ~ e m a o n ,
and Sirmore. Machilus odoratissirnus is found as high as Mussooree, and another species
on the Neelgherries. Ocotea, common in S. and N. America, with one or two species
in the island of Madeira, extends from Silhet to the Deyra Doon, and ascends to
7,000 feet. Tetranthera, found in China and New Holland, is so almost every where in
the warn] parts of India, T. apetala and Roxburghiana extending up to the Doon.
Benzoin, so called, because B. odoriferurn, with a stimulant and tonic bark, smells
of Benzoin, with three species in N. America, has also one, B. Neesianum, in Nepal,
of which the berries smell strongly of Cajeputi oil. Camphora, of which the officinal
species yields the camphor of China and Japan, inferior to that of Sumatra, v. p. 106,
has one species, C. Partheno.zylon, in Penang and Sumatra, which yields an oil
useful in rheumatic affections, and has an infusion of its roots drank as sassafras ; with
~ athe
, mountains of Nepal, containing camphor in its wood.
another, C . g l a n d ~ l ~ in
Ci~lnamomztrn,

.
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Cinnamomum, the most numerous in species, contains also the most valuable plants,
as C. zqlanicum, the Cinnamon of Ceylon, yielding one of the most valuable articles
of a very ancient commerce, of which the coarse kinds are said by Mr. Marshall to be
the common Cassia. The natives of India call the former dar-cheenee, and assign
akimoona ( X J V O ~as
V a? )Greek name, from Persian works on Materia Medica. I t is only
produced good on the S. and E. of Ceylon, in a sandy soil. Dr. Davy states, " that
the garden is nearly on a level with the lake of Colombo ; its situation is sheltered, the
climate is remarkably damp, showers are frequent, and the temperature uncommonly
equable." The cultivation has been commenced in Travancore and Tinnivelly, and
would probably succeed in some of the territories acquired from the Burmese. C. aromaticum, cultivated in the South of China, affords the cinnamon of that country,
which is reckoned superior to that of Ceylon by Loureiro and M. Poivre (FQ).
C. Culitlawan, of Amboyna, yielding the selackal or sindoc bark, which appears to be the
suleekhe of the Arabs (selicha of Mathiolus, ralichucha, Avic. Trans.); has islioos assigned
as the Greek name; I know not of what word this can be a corruption; it has no resemblance to Cassia. In Hindee it is called kuhela, and considered the produce of the
Tuj, v. infra. Another wood of a dark red colour, is described under the name
kusela, as the produce of Nubia, and of which the plant is said to be like that of
~ukekhe,but the seed to resemble that of hilm (Bulsamodendron). Can this have caused
some of the confusion in the old descriptions of Cassia? Another famed product is the
Bay-kaf of India, the Malabatitrum of the ancients, for which malatroott is assigned as
the Greek name in Persian Materia Medica, and of which Tamafapatra (Tamala leaf)
is given as the Indian synonyme by Garcias, of which he says " Gmci et Latini imitantes
corrupte malabatrum nuncuparunt," and which he describes under the name " Folium"
simply. This, in India, is called tej-pat, the leaf of the t g or tuj (withputnrj as that of
the bark), a name which Dr. Hamilton found applied to Cinnamomum Tamala, growing
in Rungpore and Silhet, and Dr. Roxburgh, as well as myself, to C. aibiJorum, very
nearly allied to the former, and growing along the foot of the mountains in the vallies,
from Rungpore to the Degra Doon, in 30" of N. latitude. Both yield the leaves called
by the Arabians sadifp'-hindee, which form so extensive a commerce, and from very
ancient times. The leaves of C. eucalyptoidu (malabathricum, Roxb.) have a strong
smell and taste of cloves, with a slight tincture of camphor. C. nitidum, cuolit-manes
of Sumatra, has bark with the smell and taste of cinnamon. C. Kiamis of Java, is also
remarkable for both. Some species are peculiar to the Peninsula, and one, according
to Dr. Hamilton, yields a kind of Cassia in Canara. The wood of Tetranthera apetala
and Rozburghiana, called mwda-lukree, is applied to wounds and bruises. I t is a
little astringent, with a degree of balsamic sweetness (Roxb.); and is used by the hillpeople as a cure for diarrhea. The leaves are eaten by a kind of silk-worm (Wall.)
The aromatic and stimulant properties for which, from the above enumeration, it is
evident the Laurel tribe are conspicuous, is owing to the presence in almost every part
of a volatile oil, which, in its concrete state, or, according to Dr. A. T. Thomson, a
higher
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higher degree of oxygenation, forms.camphor. The essential is freqpently accompanied
with a fatty oil, most fully developed in Tetranthera sebifera; and a h , it is svpposed in
Persea gratissima, the Avocado pear of the West-Indies. Other species in S. America
yield a warm and pungent stimulant oil. (Lindley.) In addition to those already mentioned as the produce of Asia, Laurus cupularis forms the cinnamon of the Isle of France,
L.cimamonzoides that of Santa FC de Bagota, and A. quixos of Peru. As the bark of many
contains tannin in conjunction with the aromatic principle, they are useful as tonics and
febrifuges. The sassafras nuts of the London shops are the produce of Ocotea Pichurim.
Laurel berries, formerly used in medicine in Europe, are still so in India, under the
name hub-ool-ghar, with the Greek name Daphne corrupted into zaknee and zafaee.
Thus we find the Asiatics, like Europeans, esteem that which is brought from a distance,
even when they possess indigenous drugs of a more powerful mature.
146. EUPHORBIACEE.

The place of the Euphorbiacece is unsettled ; as though usually placed among apetalobs orders, it has been well observed that twenty-five out of the eighty genera are not
so : their nekeat affinity is to Rhamnece and Celastrimz ;they have been placed qear
'the-ldtter by Mr. Brown. By some Indian botanists, species of this order have been
r&rred to Zizyphus ;there would appear also some affinity to Sopindacece, to which
Pkrardia,is referred by some botanists, but placed by Blume in the present order; of
which some of the genera are allied to a few of the Urticee.
The Euphorbimce are chiefly found in the tropical parts of the world, especially
America and Asia, with several genera and species extending to the Cape and New
Holland, and northwards into Europe and N. America. I t is difficult to compare the
distribution of the genera and species of Euphorbiacece in India with that of other
countries, as we require not only a full account of all the species of this order, but
also of those of India, which are about 400 in number : and upon which Prof. Roeper is
at present engaged. But the admirable monograph of M. Adrien Jussieu, which, for
clearness of character and skill in grouping, leaves nothing to be wished with respect
to gene&, except the addition of the new ones, will enable us to give a general idea
of their distribution in India. Those which are either common to the tropical idands
of Asia and to India, or peculiar to the latter, are Fiuggea, Emblica, Rottlera,
Glochidwn, (BradZeia, &rt .), Agyneiu, Andrachne, Cudieum, Gelonium (which includes
Surigada, Roxb.), Aleurites, Claoqlon, Mappa, Caturus. Of these,.species are confined
to the southern parts of India, except of the three first, which extend to every part.
Glochidion and Agyneia occur in China, and a species of Andrachne (A. telephioideg)
also in the S. and E. of Europe. The new genera which have as yet only been named,
but of which species are deposited in the E. I. Herbareum, are H a r n a t w m u m , Wall.
Cat'. 7963. (Adelia niriifolia, Roxb.), Moacurra, . Roxb. F1. Ind. ii. p. 69, (Celaptrus
o m i n a t a ? Wall. 4342.) Periplezis, Wall. Cat. 8022. Ic. ined. 782. Eremanthua,Wnll.
Cat. n. 7505 and 8011. C;yrandra Lindl. Wall. Cat. n. 8020, c. charact. Specimens
of
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of Choulmoogra of Dr. Roxburgh, but without either flowers or fmit, are also placed
here, Cat. n. 7998, though he has indicated its affinity to Capparide@.
Cicm, Xylophylk, and Excecaria, are common to the tropical parts of Asia and of
America ; while Phyllanthus, Croton, Jatropha, Acalypha, Tragia, Sapium, and D a k hampia, exist in these, .as well as in Africa ; and Briedelia, Cluytia, Croqhora, and
Ricinus, in the latter, as well as India, and, except the first, also in Arabia : the two
last send species to the south of Europe. Euphorbia has the extensive distribution of
the order, both in hot and cold countries : in India we have species of the genus, both
in the plains and mountains. But those at the foot of the latter are conspicuous for their
size and cactus-like appearance, while those growing at any considerable elevation are
either annuals, o r have great root-stocks, which are protected by their situation from
the cold of winter.
The plants of this family extending to the most northern parts of India, are the more
common species of Euphorbia and Phyllanthus; and on the banks of the Jumna, some
which spread up from the Peninsula; with Tragia cannabina, Acalypha indica, and
Crosophora plicata. Crotm polyandrtcm is very common there, and called by the same
name, jwnalgotta, as C. liglium, which is only found in Goalpara, and thence in
Tavoy, &c., and the Moluccas. The arboreous species are, Emblica ofiinalis, Fluggea
retusa and virosa, Rottlera renee, nob. (R. tinctoria ? Roxh.), Andrachne trifoolinta, Roxb.
Briedelia montana, Jatropha Curcas, near Hurdwar, and Ricinus communis.
Those which ascend the mountains are species of Phyllanthus, as P. cordata, with
others in Nepal and Kemaon : several new Euphorbias, the only genus of which species
are found in Kunawur. Glochidwn bifaria, nob., is found at Jurreepanee, and is very
common in the Himalayas. Acal'ha tenera, nob., is only found during the moisture of
the rainy season, as high as 7,000 feet ; with two shrubby species, Sarcococca pruniformis
and nepalensi8, which are allied to Tricera of America, and to Pachysandra of the
Alleghanys, as well as E w , to all which they have been referred by different botanists ;
though generally tetrandrous and tetrasepalous, I have frequently seen it triandrous and
trisepalous. But a true species of Bums is common in these mountains, found chiefly in
vallies, as at Mugra, and near Khalsee, as well as in Kemaon. It grows to a considerable size and thickness, and the wood appears as compact and good as that of the
common box.
The properties of Indian Euphorbiacece correspond with those which have been
observed in plants of this family in other parts of the world. All abound in a milky
juice, which contains Caoutchouc, and is generally united with a highly acrid principle of a very volatile nature, and therefore easily dissipated by heat. According to
the degree of concentration of this principle is the innocuous or deadly nature of the
substance with which it is combined. Thus the seeds of some Euphorbiacea, in which
it exists in small quantity, are eaten ; as those of Ahrites ambinux, and of A. triloba,
in India: the fruit of Cicca diaticha is acid, as is that of Emblica o$icinalis, forming
Emblic myrobolans. Though united with fecula in the roots of Janipha Manihot or the
Cassava,
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Cassava, so that they are poisonous when raw, it is so effectually separated by heat,
as to afford an abundant and nourishing food to thousands in S. America, the WestIndies, and Mexico. The plant succeeds completely in India, but it is remarkable
that it should have been made so little use of, though Sir W. Ainslie has mentioned
making Tapioca from it when in India. This acrid and stimulant principle is combined
with fixed oils in many of the seeds of Euphorbiacea, which are well known for their
uses as purgative medicines, as the Castor oil plant, Ricinus communis, khiroa or cherua
of the Arabs, aranda of the Hindoos, ~ ' ~ wandv dxl of the Greeks ; and also several
species ofJatropha, as J. Curcas, physic-nut (H. bagh-bttrinda). J.glandulifera is used
as an escharotic to remove opacities of the eye in India (Roxb.) The most active, being
at the same time safe, and which is perhaps the most extensively used in India, and
also considered emmenogogue, is the Croton Ziglium, Grana Molluccana and Tilli of old
Pharmacopoeias, jumalgotta of the Hindoos, dund of the Arabs and Avicenna, for which,
in N. India, those of C. polyandrum are substituted, and called by the same name.
Species of Phyllanthus are considered diuretic, others of the order sudorific, and some
emetic. The best substitutes for Ipecacuanha are said to be some species of Euphorbia,
as E. Ipecacuanha, Gerardiana, kc. ; also Pediianthus titirymaloides. Space would fail,
if we were merely to enumerate all those to which useful properties have been ascribed,
but they may be seen in the Essay of M. Adrien de Jussieu, Lindley, FCe, Roxburgh,
and Ainslie. The acrid and stimulant principle is united with essential and fragrant
oil in some barks and woods, as iu Croton Cascarilh, Eiuterin, and gratissinrum. The
wood-cutters of the Delta of the Ganges state, that no Agallochum is afforded by
E.zacacariaAgallocha (Roxb.) A peculiar principle (cereo-resine, FCe), called Eupfrorbiu~n,fut$yoon, (Gr. njrbiyoon) of the Persian works on Materia Medica, and said
in them to be a produce of Soudan and Africa, is considered by botanists to be
yielded by Euphorbia o$cinurum, Canariensis, and antiqwutn. I doubt whether the
last, at least the species so called in India, yields any, as in some experiments I made
on the subject, I found the juice comparatively inert. The leaves of E. nereifoiia are
considered purgative and deostruent (Ainslie); the root of E. ligukzria, mixed with black
pepper, is employed for the cure of snake-bites. Some of this family are violent poisons,
as H i p m o n e dfancinella, Hura crephans, Hyananche globosa, Escacario AgaNocha,
Sapium aucuparium and indicum. Seeds of the latter intoxicate fish, as does the bark of
FIuggea virosa (Roxb.), and the hairs of some species, as Tragia cannabina and inc.olucrata,
sting as violently as nettles. Some species yield oil useful for burning, as Ekococca
(Dryandra, Thunb.), verrucosa, and Vernicia, the oil and varnish trees of China,
Aieurites triloba, Ricinus commu?zis, &c. ; while Stillingia sebifera, or tallow- tree of
China, yielding a vegetable fat, is now common about Calcutta, but it is only during
cold weather that this substance beconlea firm. (Roxb.) The most useful product
of the family, however, and that which has lately become so important an article of
commerce, and of great utility in a variety of arts, is Caoutchouc, so well known as Indiarubber, and exported principally from Para. This is chiefly yielded by Siphonia elastica,
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(H'a guianenks, Aubl.), a tree of Guiana and Brazil, which would no doubt thrive
in Bengal. Caoutchouc is also imported from Penang, the produce of Urccokrelastica
(As. Res. v. p. 157 and 167), but I hope it will be also from the continent of India.
The expressed oil of the seeds of Jatropha Curcas, boiled with oxide of iron, is said
to form the varnish used by the Chinese for covering boxes (Lindley.) The juice of
this plant is of a very tenacious nature, and when blown into, forms very large bubbles,
probably owing to the presence of Caoutchouc.;this is also afforded by an African tree
of this order.
The dye called Turml, is yielded by Croaophora (Croton) tinctorin, as is a colouring
matter by C. pZkata (v. Roxb. F1. Ind. iii. p. 68) ; also by RoMkra timtoria, of which
the strigose pubescence, like that of Mucuna pruriena, is administered for expelling
intestinal worms. Several of this family yield hard and valuable timber in India,
as Emblica o$icinalis, Rottlera tetracocca, Adelia castanicarpa, species of Briedeliu,
Cluytia, kc. African oak or teak is supposed by some to belong to this family.
Though belonging to so dangerous a family, the leaves of Plukenetia cornicduta are
said to be eaten as a vegetable ; and the domesticated Arindy silk-worm (Phahna
Cynthia) is fed upon the leaves of Ricinus cornmunis.. (Roxb.)
Et@orh pentagma, hcticosa, nunosa ; ramis S-anplaribus ascendentibus, angulis mth pmminentibus marginibus undulatis aculeatis, aculeie geminis subsubulatis, floribus d b u s aggregatis
8olitariisve.-Tab. 82. fig. 1. (a) Transverse section of a branch ; (b) a cluster of flowers ; (c) a male
flower; (d e) capsule.
Hab. Very common along the foot of the hills, especially on the Suen Range.
E. naruz; caule ex rhizomate magno assurgente breviaeimo dichabmo peucitlom, ramit aimplicibue
unifloris bad squamis duabus canaliculatis cuneiformibus cuspidatis, floribus aolitariis terminalibus involucm subtubuloeo, foliis post florescentiam rhizomatis apice aggregatis mapis ovatooblongis crasais,
basi attenuatis sessi1ibus.-E. fw;fmi (Ham.) affinia-Tab. 851. fig. 1. (a) A flower magnified ;
(b) the same opened, with one of the ecales of the branch separated ; (c) a male flower, with the fringed
bract at the base of the +eel.
Hab. Kheree Pass and Suen Range.
E. Azsmilie; ramis 3 4 tenuibus dichotomis rhizomatis apice assurgentibus, aphyllis sed ex d i c l ~
tornia squamis duabus membranaceia acutis mdnitis, floribus solitariis terminalihus involucm quinque
fido segmentis glandulosis squamis fimbriatis alternantibus, foliis post flomcentiam rhizomatia apice
roseolatis oblongis acutis h i attenuatis seasilibua-Tab. 8%.fig. 3.
Hab. Kheree Pass, and low elevations in the Himalayas.
Ewphorbia Cashmetiana ; caule erecto folioso, foliis alternis d l i b u s ovato-lanceolatis, ramis
floriferis axillanius gracillibus, foliis floralibus tribus cordabrotundatis coloratis involucrum mentientibus, umbella 4fida radiis simplicibus centrale maximo, lateralibus sepe abortivis.-Tab. 8R. fig. 4.
Hab. Cashmere and neighbouring mountains.

The Aristolochiea are chiefly found in tropical countries, especially S. America, the
West-Indies, and the southern provinces of N. America. Asarum occurs in Europe,
Japan, and N. America, with a few species of Aristolochia. Species of the last and
BragantM are found in the Indian and Malayan Peninsulas. A. aaccata occurs in the
mountains of Silhet, and A. bracteata spreads from the Peninsula to the banks of the
Jumna. A. indica is cominon to India and New Holland.
2 u
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The Arbtolochias secrete a bitter principle and an essential oil; owing to the presence
of the latter, they are sometinles very fragrant, and are used, like Aridolochia W F taria, as diaphoretics. Several are bitter, as A. hzga and mfunda, still forming,
though natives of the S. of Europe, a portion of the Asiatic Materia Medica, under the
names xwawund tuweel (Pers. duraz, long), and xurawuud rxroodehnj (P.gird, round),
with AristoZokhia, as the Greek name. A. indica and bracteata, natives of the plaips of
India, are also both intensely bitter. It is remarkable that the first should be considered by the natives a cure for snake-bites, as are some of the American species : both
are employed to restrain diarrheas, and the latter is acoounted emmenagogue in N.
India. Asamm Europctum is also sold in Indian bazars, under the name Asaroon; but
I have only found a plant from the hills called tuggur substituted for it.*
148. BALANOPHOREE.
This forms one of the small orders, which it is difiicult to know where to refer. It
was considered by M. Richard allied to Hydrwharidect, and also to AroideQ. In its
affinity to the latter, MM. Endlicher and Schott are disposed to coincide. The
discovery of spiral vessels in &@ha, as well as in M. Guillemen's new genus Pilostyles, haa rendered less evident the connection of these with Cellubrea. ]Is an admirable monograph, MM. Endlicher and Schott have united the three orders of
Bakanophoree, Cytinee, and Raflesiacee, into one class, which they call Rhizanthece.
In these we see the same rules apply with respect to distribution as in other families ;
that is, where the majority occur in hot parts of the world, a few representatives spread
into higher latitudes. Cynomoriurn and Cytinus existing in the S. of Europe, Sarcophyte
and Aphyteia at the Cape of Good Hope. I n like manner some species of these
orders ascend moderate elevations in mountains bordering tropical countries, where
local circumstances are favourable to their development. Thus the genus Ralanophora,
originally found in the island of Tanna and New Caledonia, and subsequently in Java,
has also a species, B. indica, in the Peninsula of India; two, B. typhina and gigantea,
in Burma; and one extending to Nepal, B. dioica, Br., which is considered to be
identical with B. elongata of Blume, found in Java. This is figured in Tab. 99, from
Dr.Wallich's drawings; but I possess no specimens to give a description.
The properties of the plants of this class, as far as at present known, are of an
astringent nature, as Cynomorium and Cytinus, which contain gallic acid, in Europe,
and Rafle~ia in Sumatra and Java. I learn from a note in the E. I. Herbarium,
N. 7249, that Balanqhora gigantea (Gen! nov. ? Sarcocordylis, Wall.) is found in every
bazar in Burma, being used in medicine; and infer from Dr.Wallich's MS. name
Neerbis khaseeanum for B. dioica, Br., that this may be one kind of Nirblsi (v. p. 49.)
149. PODOSTEME.E.
-

--

* The Ncpcnthea or Pitclm Plants, are so strictly a tropical family, that they do not require notice in this
work- Though found in the tropical islands of the eaet, the eouthern part of China, Cochin-china, at Singapore,
and at Courtallurn in the Indian Peninsula, N. distillatoria wan found by Dr.Wallich aa far north as Silhet.
M a d a ~ a is
r the most southern distribution of the order.
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This is one of the small orders which seems to deatroy the distinction between
Monocotyledons and Dicotyledons-being usually placed in the former, but cowsidered
by Dr. Lindley as allied to Piperacm. Though thought to be confined to the warm
parts of S. America, with one species in N. America, and others in the islands of
Madagascar and the Mauritius, one species, Podortema Wallichii, Br., has been discovered by Dr.Wallich on the mountains of Silhet.
150. CHLORANTHEE.

This is a small order established by Mr. Brown, and allied to Saururea and Pipcrncete, of which the species are found in the tropical parts of S. America, the WestIndies, and Society Islands. The genus Chloranthus occurs in China, Japan, and in
India in the forests of Goalpara, and Silhet, where is found C. erectus,Wall., nearly
allied to C. inconspicuus and serratw, found in those countries. Many of the plants of
this family are aromatic and fragrant, and the leaves and roots of some species are said
to resemble snake-root in their properties and uses.
151. S A U R U R E E .

The Saururete are, like Chloranthee, allied to Piperacete. The genus found in North
America, from which the order is named, has its place supplied in the Old World by
Aponogeton, existing in similar situations, and which in its habits has considerable
resemblance to Fluviales. I t is found in ponds of water (and the same species,
A. monostachyon and undulatum) all over the plains of India, as well as of China ;
also in Ceylon, and at the Cape of Good Hope. Houttuynia, placed here by Bartling,
but referred by Jussieu to Aroidete, with a query " An Naiadibus affinia," is also
common to India, Cochin-china, and Japan; and the same species, H. cordata, has
been found in all these countries, and in the vallies of the Himalayas, from Goalpara
to the Sutlej. Its leaves are said to be used as a pot-herb in Nepal. Dr. Roxburgh
gtates, that the natives of India are fond of the roots of Aponogeton monostachyon, which
he states are nearly as good as potatoes.
152. P I P E R A C E E .

The Piperacea, like some of the preceding families, are sometimes placed among
Monocotyledons, and at others among Dicotyledons; as by Richard, Mirbel, De
Candolle, and Blume, in the former. By Jussieu, the genus Piper was placed near
Urticete. Mr. Brown has omitted them in the first volume of his Prodromus, whence
we may infer that he considers them to belong to Dicotyledons, where they are placed
by Meyer and Dr. Lindley. The latter considering them related to PolygonecP, Saunu-ea', and UrticecP, as well as to Chloranthee, adds, " in the opinion of those
who believe Piperacee to be Monocotyledons, their station is near Aroidece, with which,
indeed, they must be considered in any point of view to be closely connected."
2 u 2
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The Pipt?ract?d are found in tropical parts, as those of Asia, S. America, and in
the West-Indies. They are deficient on the west coast of Africa, as we have seen to be
the case with Begoniace&, and some others which delight in moist and sheltered
situations. They are found in Brazil, the Cape of Good Hope, Mauritius, and
abundantly in all the islands of the Pacific and Indian oceans. From the Moluccas,
Sumatra, and Java, they extend along the Malayan Peninsula to Goalpara and
Silhet. Several species are found in the Indian Peninsula, and a few extend from
Silhet to Nepal, and even as far as the vallies of the Suen Range, or in N. lat. 30k0.
Carolina is the most northern habitat in the Newworld. A few species ascend the
Peruvian Andes, so do others the Himalayas.
Those which are found in Nepal are, P. peepuloides, Roxb. (the peepul of Silhet),
and P. aurantiacum, Wall. ; while P. brachystachyum, Wall., found in the vallies of
Noakote and Nepal, extends also to those below the Mussooree and Suen Ranges,
where it is called puhareepan, or hill-betb. P. longum, also found in the Peninsula
and the vallies of the Circar mountains, as well as in Bengal and Silhet, I am unable
to distinguish from specimens collected in the Kheree Pass, and there called puharee
petpul, or hill long-pepper. This name is said by Dr. Hoxburgh to be applied in the
mountains N. W. (an N.E.?) of Eengal to his P. sylvaticum, which is no doubt allied to
P.longum. P. (Peperomia, Don.) saxatilis is probably that which occurs at the highest
elevations, as it is found on the mountains of Dindygul in the Peninsula, also on
\
those of Silhet, in Nepal,
Kemaon, and still further north on Suen, Surkunda, and
Deobun.
The tribe of Peppers is well characterized by the warm, pungent, and aromatic
properties for which some of the species have been celebrated from the earliest to the
present times, either as condiments, or for their uses as stimulant and stomachic
medicines. Of these, Pipr nigrum, affording the Black and White Pepper (Pers.
pilpil) of Commerce, is, no doubt, the most celebrated. That of Malabar has long
been considered the best; but that of Sumatra, and many of the islands, is reckoned
nearly as good. Mr. Crawford states, "The Pepper countries extend from above
the longitude of 96" to that of 115" E., beyond which no Pepper is to be found, and
they reach from 5" S. lat. to 12" N., where it again ceases. Within these limits, we
have Sumatra, Borneo, the Malayan Peninsula, and certain countries lying on the east
coast of the Gulf of Siam." It is cultivated all along the Malabar coast, and also
near Courtallum. Dr. Roxburgh describes it as being found wild in the hills of the
Rajamundry district. But this may be the species which he describes under the name
P. trioicum, of which I have seen no specimens ; but the Pepper Dr. R. states to be
" exceedingly pungent, and by merchants at Madras reckoned equal, if not superior
to the best Pepper of the Malabar coast or Ceylon."
The Betle-leaf, P. Betle, pan of the natives, Sans. Tamboolee, Pers. tumbol, so well
known for its moderately pungent and aromatic properties, is cultivated throughout
tropical Asia, and over a great part of India. 1 have seen it as high as Bundlecund
and
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and the southern parts of the Doab, though it requires a rich moist soil, and shady
situation. These are obtained in Northern India by imgation, and covering the plants
around and above with a light thatch of grass or reeds. P. longurn, pippul of the
natives, and the root pippuh-maola and peepla-moor, is cultivated in Bengal and the
Circars, both for its pepper and its roots : the former in use as a condiment, and the
latter extensively so as a stimulant medicine. P. chaba (As. Res. ix. 39 1) is called mugpeepul, and similarly used. The root of P. methysticum is that employed in the Society and
Friendly Islands, under the name of Ava or Kava, to produce by fermentation a pungent
and stimulant beverage. P. inekians is substituted for it. P. anisaturn, as its name
implies, smells of Anise; other species possess the general pungent and stimulant
properties of the family. P. Cubeba, grown in Java and Penang, affords the wellknown Cubebs, which are the kubabeir of the Arabs, k u b a b - c h of the Hindoos;
for these kur$yoon is assigned as the Greek name, intended probably for Carpn'um,
as this has been supposed by some authors to be Cubebs. The seeds of teabul, Xnnthoglum hostile, p. 157, are said to be one kind of Cubebs. They have much the same
warm, pungent, and stimulant properties.
153. URTICEIE.

The Urticee, as separated from Artocarpe~,are chiefly distinguished by their want
of milkiness, shrubby or herbaceous nature, and by their erect ovula, with the radicle
remote from the hilum. They are widely diffused, both in tropical and temperate
climates. In India, the herbaceous and shrubby species, as those of Boehmeria, Urtica,
and Procria, found in America, as well as in Asia, occur where there is considerable
moisture of climate, whence we may account for their comparative absence from
Africa ; but the arboreous genus Trophip, is found in every part, even on the arid
banks of the Jumna. Parietaria, very widely diffused both in the Old and New World,
is mentioned as having species, P. indica and Sonneratii, in India; neither are enumerated by Dm. Roxburgh or Wallich. The species of Urtica and Procrk extend
from the Indian and Malayan Peninsulas, along the Himalayas to Nepal, and thence
to Kemaon and Simore. The species of Pro& occur in the mountains only in the
rainy season. Of Nettles, Urtica parvrflura is found in the north of Rohilcund;
U. v i r u h is common in the Deyra Doon ; and other species at Musaooree, Simla, &c.
Boehmeria fmtescens is common to Nepal and Japan; and B. salicijbfia, said by Dr.
Roxburgh to have been received from the Moluccas, is found along the foot of the
Himalayas, as far north as the Deyra Doon,where by the aggregation of its small berries
it yields an edible fruit.
The HEMP (Camabb sativa), BO well known in APia from affording an intoxicating
drug, and in Europe the strongest fibre for rope-making, is cultivated for the former
product in small quantities every where in the plains of India, near villages : but in the
Himalayas it is extremely abundant, at elevations of 6,000 and 7,000 feet, and of very
luxuriant growth, rising sometimes to a height of ten and twelve feet. Here, though
it
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it likewiee affords an intoxicating drug, it is also known for the tenocity of its fibre,
which ia employed by the mountameers in Gurhwal and Sirmore for making a coanse
sackcloth, and fitrang ropes for crming their rivers. Considering that this k t
was early made known by Col. Kirkpatrick in his account of Nepal, ascertained by
Gen. Hardwicke in his journey to Srinuggur, and repeated by Dr. Roxburgh in his
account of experiments on suMtutes for Hemp; it is remarkable that no m e
should yet have attempted to obtain it for commercial purposes, particularly ae during
the late war so many attempts were made to find an efficient substitute for this
important plant ; and so many others are cultivated in India for the product which this
yields of so superior a quality. It may be mentioned, that I have seen it abundant
in the Deyra Doon and plains of Northern India, especially in the upper part of
the Doab Canal ; of these only a small portion is employed for making bkang ; but-this
might probably be obtained from the leaves, even while the stems yielded the fibre.
The Hemp is supposed by some to be a native d India ; it no doubt is so of some
part of Asia. It appears to be wild in the Himalayas. The Arabic name kinnub
is thought to have been corrupted into the Dutch hmep, whence we no doubt have our
henzp; kinnabis is given as its Greek name by the eastern writers on Materia Medica;
bunj as Persian ; and bhung and bhang as Hindee. It is said by Herodotus to have been
made into cloth by the Thracians, and is now well known to be extensively cultivated
in Italy, Poland, and Russia to the south of Moscow, with a small quantity only
in England. It requires a rich soil and moist situation ; is pulled when in flower, if
the fibre alone be required, but if the seed also, then the male plants are pulled as soon
as they have shed their pollen, and the others when the seed is ripe. Theae yieM oil,
which is employed by painters, or they are used for feeding poultry; sa that every part of
the plant is turned to some account. The leavea are sometimes smoked in India, and
occasionally added to Tobacco, but are chiefly employed far making bhang, and subzee,
of which the intoxicating powers are so well known. But a peculiar substance is
yielded by the plants in the hills, in the form of a glandular secretion, which is collected
by the natives pressing the upper part of the growing plant between the palms of their
hands, and then scraping off the secretion which adheres. This is well known in
India by the name cherrk, and is considered more intoxicating than any other preparation of this plant, which is so highly esteemed by many Asiatics, serving them both
for wine and opium ; it has in consequence a variety of names applied to it in Arabic,
leaf of delusion,"some of which were translated to me, as " grass of fuqueer6,"-"
" increaser of pleasure,"-"
exciter of desire,"-"
cementer of friendship," &c. Linneus was well acquainted with its " vis narcotics, phantastica, dementens." It is as
likely as any other to have been the Nqenthes of Homer. Besides kinnabis, it has
defroonus assigned as a Greek name.
I t is interesting to find in the same family with the Hemp, the Urtica tenacissima or
C a k e of Marsden, Rami of the Malays, a native of Sumatra, also of Rungpore, where
it is called kunkok, and which Dr. Roxburgh found one of the strongest of all the vegetable
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tabla fibreo, which he subjected to experiment. Average weight with which lines made
of the different oubstances broke, were. Aoclepias temcbsimz, Jetee of the Rajmahl mountaineers, 248 ; Urtica fenacissima, Calooee, 240 ; the strongest Sum, CrotolarMjrcrrcea, 160.
Barpp, Cannabis sativa, grown in the year 1800, in the Company's Hemp Farm near
Calcutta, 158, but much stronger when tanned. Europe Hemp, however, was always
found stronger than Sunn, though not more so than the others. Dr. Roxburgh speaks
of the beauty, fineness, and softness of the fibre of this plant, and says, he learnt from
a friend resident at Canton, that the grass-cloth of China is made of thie material. It
is oultivated in Sumatra for the fibres of its bark. The Malays use it for sewing-thread
and twine, and for making fishing-nets. It is as readily cultivated ae the willow from
cuttings, gmwa luxuriantly in the northern, as in the southern parts of India, throws
up numerous shoots, as soon as they are cut down, which may be done about five times
a-year. Dr. b b u r g h , however, found some difficulty in cleaning the fibres of this
plant, notwithstanding his anxious desire to mcceed with this substitute for both hemp
and flax. Urtica iieterophylla, is another Indian nettle, which succeeds well in every
part, and of which the bark abaunds in fine white, glossy, silk-like strong fibree (Roxb.)
The stinging properties of the nettle are well known, but they are all exceeded by the
last-mentioned plant, as well as by U.crmulata and stimulans.
The Hop (Humulw Lupulus) is another plant of this family, which affmds fibre fit
for rope and cloth-making, and which would be a valuable acquisition to India, as
many situations at moderate elevations are admirably fitted for the brewing of beer.
In one establishment which I visited several times, the ten~peraturewithin the buildings
never varied much from 60". The Hop is also a remarkable inatance of the change
of prejudice with regard to the same thing. Thus, at an early period, in the petition
against it, we hear of it as the " wicked weed called hops ;" in a subsequent age we
find it noted as a subject of admiration, that " on Kent's rich plains green hop-grounds
scent the gales;" and now, many think, that no beer can be made without it. The
plant grows wild in mast parts of Europe, and is described further south by Bieberstein,
in his Flora Tauro-Caucasica, as " copiosa in dumetis et sepibus." I t requires a rich
stmag soil, espesially if it be rocky a few feet below the surface. I t is planted in
October or March, shoots up about the middle of April, flowers in July, and ripens its
seeds in September. Warm seasons, without wet, are required for good crops ; great
heat after rains, and high winds, are destructive. I t might be cultivated in Nepal, or,
perhaps, the Deyra Doon ; but it is feared that the rainy season would interfere much
with the proper growth of the plant. The subject is well worthy of experiment, and a
few plants would suffice to ascertain the effeob of the seasons.
154. ARTOCARPEB.
The Artocarpea, separated from Urticee, may be recognised by their milky juice
and flowers aggregated in fleshy heads. This is strictly a tropical family, but like
many such, sends a few species both north and south beyond strictly tropical limits,
a8
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as southwards to the Cape and southern parts of New Holland, and north to Japan
and the south of Europe. Two species of Morerm and one of Maclura extend into the
United States of America,
The genera of Artocarpere are few in number ; those found in India are, Artocarpus,
ficus, Broussonetia, and M w w . G u n m a , thought to be confined to the New World,
has been found by Blume in Java. A r t o c a y , from which the family is named, and
the genus, from the well-known species, A. incisa, or Bread-fruit tree of the Pacific
Islands, and which is also found in the Moluccas, has also species in India and the
islands, as A. integrifolia, or the Jak fruit, much cultivated in Southern India, and
found in many parts where the climate is not too dry. A. Chaplaaha and A. Lakoocha,
Roxb., with other species, are also common in the southern parts, as Silhet, and the
latter in gardens even in the most northern parts. The genus Ficus, the most numerous
in species, is also the most abundant in India. Species may be seen nearly every
where, either cultivated in the neighbourhood of villages, or wild in every jungle or
hilly situation, from the Peninsula to the most northern portion of the Himalayas ;
one or two species are found as high as a t Mussooree, F. iuurifoZia, nob., and fweolata,
Wall. Dr. Roxburgh has described about fifty species, Dr.Wallich has added nearly
as many, without including those from the Malayan Peninsula or islands. The whole
require a more critical examination than they have yet received, before we can
determine the species which are common to India with other countries ; but many
of the same species extend from the southern to the most northern parts, as F. indicu,
religiosa, glomerata, conglomerata, venosa, &c. F. Rumphii occurs in the vallies in
Kemaon, and a t Barahat on the Ganges; but i t may have been introduced, as it is
held in veneration by the Hindoos. F. elastica does not extend beyond Pundua,
Juntypore, and Chirraponjee. Brwsonetia, with species in the West-Indies, Louisiania,
and Brazil, has one species, B. papyrifera, common to the Society Islands, New
Zealand, and Japan ; and another, B. integrifolia, a t Goalpara, in Lower Assam. The
Mulberry, though not so numerous in species, is more widely diffused than any other
genus of the family. Species are found in Madagascar and Mauritius, in the islands of
the Pacific Ocean, in Java, Quito, N. America, and China. In India we trace them
from the soutl~ernto the most northern parts ; with one species common in the Himalayas: thence we find them in Cashmere, Persia, Asia Minor, and Media, near
Bokhara, and S. of Russia. In a great part of Europe Morw nigra is common,
but probably introduced from the South.
Of ikf. alba, so valuable in an economical point of view, and especially cultivated in
the south of Europe for feeding the silk-worm, the native country is not well known ;
but it is supposed by some to be Persia, Media, and Asia Minor, and by others China ;
though we do not hear when it was introduced into Europe, nor is it mentioned at
the time when the Monks brought the eggs of the silk insect to Constantinople. The
species of this genus, like that of almost every other which is cultivated, has been so
little attended to by those best qualified to determine the degree of variation, and consequcntl y
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quently the limits of species, that some may be confounded with others; it is therefore
difficult, from the notices of travellers, to say what species prevail in different countries.
M o n a alba may be common in China, but it is little known in India, though Dr.
Roxburgh mentions it as occurring in gardens in the south : it is not found in the
north, nor is his M. indica, so extensively cultivated in Bengal for feeding the silkworm; this, however, occurs in the Peninsula, as I see by specimens sent thence in
the British Museum and E. I. Herbarium. M. atropurpurea, introduced from China,
succeeds well in every part of India, but the leaves are not relished by the silk-worm
(Roxb.) The species most common in the north of India are, M. higata,Wall.,
called seah toot, or black mulberry, of which the long, cylindrical, purple fruit is
much eaten ; also M. paruifolia, nob., found wild in the jungles, and called toothree;
its wood is highly esteemed for hardness and tenacity. Two other species found in
gardens in Northern India are not known in the south; one originally from the valley
of Cashmere, M. Cashmerianu, nob., is called sufid-toot (white mulberry), by the
natives, but it has long pendulous fruit; and another from the same valley, M. dtrkis, nob ,
of which some of the varieties resemble M. alba, and others M. tatarica; but its
fruit is superior in flavour to that of all the other species. M. serrata, Roxb. (cuspidata,Wall.), is very common in the mountains in Kemaon, Sirmore, below Mussooree,
and at Simla.
The Artocarpea contain many plants very important in an economical point of view;
as the Mulberry, already mentioned, for feeding the silk-worm ; it is interesting to
find, as stated by Dr. Roxburgh, that next to mulberry leaves, they prefer those
of the pippul, or Ficus religiosa, also a plant of this family. The Bread-fruit tree
(A~toc~z7i7)us
incisa;, belonging to the genus which gives its name to the family, forms a
large portion of the food of the South-Sea Islanders. The Jak (A. integrifoliu) affords an
agreeable fruit; its seeds roasted, are much eaten in the south of India and in Ceylon.
A. Lakoocha and echinata form very inferior fruits, though they are eaten by the
natives of the countries where the trees are indigenous. A. integrifolia and Chaplasha
yield excellent timber. The Figs are well known for their delicious fruit, though this
is not usually produced of a fine quality in all parts of Iiidia; but varieties of
3'. Carica are common in gardens, and might no doubt be much improved, as they
are produced of a fine quality in the Bombay presidency, in the south of Europe,
and Asia Minor, as well as in Northern Africa. The fruit of other species is eaten
by the natives of India, as of F. glomerata, hirsuta, scabrella, and virgata.
The Artocarpea all abound in a milky juice, frequently of a bland nature ; as in the
Cow-tree, or Palo de Vacca of South America, supposed to be related to Rrosimum, and
abounding in caoutchouc. But it is often united with an acrid principle, secreted in
some in so large a proportion as to render them poisonous; as witnessed in Ficus
tozicaria, and especially in Antiaris toxicaria, the Upas-tree of Java, owing to the
presence of Strychniu. So, in the Apoynece, we have seen the equal presence in the
same family, of caoutchouc-yielding milky juice, either of a bland nature, or combined
2 x
with
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with an acrid principle, M a y species yield tenacious juioe, of which bird-lime is
frequently made, as Artecutpru integrijblia and Lakeocha, 3ktu indim and r w ~
also, F. Taiela,Roskghii, g l o w d a , and opMtifolia.
F h m eome of these an inferior
kind of caoutchouc has been obtained; but in considerable quantities, and of a v e y
good.quality, h m Dr. Roxburgh'~F. ehsticu, which he describes as being of the sim
of a mango-tree, or full-grown sycamore; the older trees yield a richer juice than
the younger, from incisions cut in the bark all round the trunk h m its base to
the top. Of this milky juice, 5002. yielded 1540~.of the clean-washed caoutchouc,
With the milk the natives pay the insides of their vessels and baskets, so as to enable
these to hold liquids: the caontchouc furnishes them with candles and flambeaux.
Dr. Roxburgh discovered many years ago that it was @ctly soluble in Cajeputi oil,
rather an expensive medium.but suficient to indicate the kind of menstruum of a
cheaper nature which would dissolve it. The other plants made known by Dr. Roxburgh
as secreting caoutchouc are, UrceoIu elastics, which yields in Yenang the best kind,
Willoughbeia ehlis, and ,iKeloclinw nwm30?/uus (v. p. 270.).
The

* Since the above passage waa in type, I have received epecimens of the Caoutchouc of Ficw etastics,
from Mr. G. Swinton, late Chief Secretary to the Bengal Government, who had it collected so long ago aa 1826
in Silhet, and sent it to Sir D. Brewster for experiment; but it never attracted the notice of commercial men,
either in India or England. Notwithstanding that Pmfeseor Seddon, at the desire of the late Mr. D. Scott
(so well known for his zealous endeavours to elicit the resources of the districts corumi#ed to his charge),
sent it from Assam to a principal house of agency in Calcutta; but was infonned that "the articlebeing unknown
in this (the Calcutta) market, we are sorry we can give you no idea of ita value:" and this, in March 1828,
when it was eelling in London for two shillinga a-pound. As Caoutchouc has now become an extensive
article of commerce, and a Company has been formed ill London called the London Caoutchouc Company,
of which one of the objecte is to encourage the collection of this substance in India, eo that the home
manufactures may not be dependent upon too limited a field of supply, i t aumot but be highly gratifying to
Mr. Swintan to have his early anticipations of its vahre M, c0m-y
s~behntiated. This, the more so, as so few
were found either here or in India, who perceived the importance or encouraged the prosecution of his exertions,
to bring not only this, but many other Indian products into notice; several of which might by this time
have become important articlee of commerce. I t is curious that Mr. Swinton should also have been the
medium of communication with Mr. Scott, for announcing the fact of the Ten-plant being both indigenous
and cultivated within our then newly-acquired temtoriea m Assam. As the Camtchouc was pronounced te
be of no value, eo the Tea was said to be only a Camellia; and as the former has cane to be so desirable an
article for a commercial body here ; so has the latter become an object of aolicitnde even to the Indian Government : a ncientific expedition, headed by Dr.Wallich, having been sent into Upper Assam to explore the Tea
country, whose repart the scientific world are anxiously expecting.
I have been favoured with a letter from my friend, Professor Christison, of Edinburgh, who obtained
specimens of the above EaseIndia Caoutchouc, after it had been eight years in the country, and emplpyed
it in mahing a flexible tube for conveying coal-gas. Respecting it, he says ' I 1 can most decidedly state, that
so far as my trials go, it is a far better article than is commonly thought, and quite fit for many most
important economical uses." Since the arrival in London, from Mr. Swinton, of the specimens of this
Caoutchouc, they have been submitted to experiment by Mr. Sievier, the Sculptor, so well known for his
numerous experiment8 on, and important applications of, this substance. He pronounces the India-rubber
from Silhet, though carelessly collected, and eo long ego as eleven yems since, to be equal in elasticity to the
best
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The Ber yan, or Ficus indica, is famed for its

'I pillared shade, where daughters grow
about the mother tree," and the " tot rami, quot arbom," which has furnished amotto
to the Royal Asiatic Society. Gpecies of tbe genus afford grateful shade in America,
as in India. The wood of Morus timtmia, called fustick, is used for dyeing yellow,
a h of Brousronetia and Ftus tinctoria ;in India, the roots of Artscorpus Lakoocha
are used for dyeing the esme colaur. From the fondness of birds for the fruit and the
tenacity of life in the seed of two species, F. indica and religiosa, are explained
two phenomena very familiar to all who have visited India: one is that of a palmtree growing out of the centre of the Banyan: and the other that of the pippul,
F. religiosa, vegetating, (where the seed has been deposited in cracks), on the driest walls
and most elevated domes and minarets, which, by its increase, it soon destroys. The
former appearance Dr. Roxburgh has also well explained, as proceeding from the
seed of the Banyan germinating, on the moist upper parts of the palmyra-tree (Borassua
fibelliformia); and thence sending down its descending shoots, which in time entirely
enclose the palm ; this finally appears with only its bunch of leaves projecting beyond
the
best from South America, and superior to it from lightneaa of ~010~1,
and freedom fiom smell. There can be
little doubt, therefore, of ita becoming an important and profitable article of commerce, since nearly 500 tons
of Caoutchouc are now imported from other parts of the world; and its applications and ueea are eo rapidly
increasing, that it is not poesible at present for the supply to keep pace with the demand. It may be hoped,
therefore, that m e enterprizing individuals will be induced to collect carefully, that ie, keep clean, the
milky juiw of F k elartica. The tree is d l e d kameer by the inhabitants of the Pundua and Juntipoor

.mountains, which bound the province of Silhet on the north. It is a h found near Durmnj, in AKUUU,between
the Burr~mpooterand &e Bootan Hills. The highest price for caoutchouc can, however, only be obtained
for that which is collected in the bottle-form ; or preferably in that of a cylinder of 1.) to Pf inches in diameter,
and 4 or 5 inches in length, according to the models sent by theauthor to both the Asiatic and Agricultural
Societies of Calcutta. Much useful information will be found on thin subject in Dr. Roxburgh's Flora India,
vol. iii. p.541-546 ;also, in hm article on Urceola elasfica, or Caoutchouc-vine of Sumatra and Pulo Penang,
following mother by Mr. H o w i ~ non the anme subject, in the hfUl volume of the Transactions of the
Asiatic Society of Calcutta Vide pamphlet on the Plants which yield Caoutchouc, by the Author.
As connected with this subject may be mentimed a discovery to which the author was led, and announced
in a paper read before the British ABsocistion at Brietol (v. Athenaeum, Sd Sept. 1896). By referring to the
observations on the iiunilies of Cichoracea, Iabeliacea; Apoqnm, Arckpiadea, Euphrbiacea, Urticea, and Artocarpez, it will be seen t b t in each of these families there are plants yielding Caoutchouc, and in some of them
a few employed in making bird-lime; with othm remarkable for the tenacity of their fibre. But it in eingular
that in these same h i l i e s should be contained the several plante on which the ailk-worm feeds, when unable
to obtain its favourite food, the leaf of the m u l b e r r ~ Thus, in Europe, it is fed on lettuce and dandelion
leaves, lately on those of a species of Scormaero, all belonging to the Cichor-;
so, in India, Ficus
religka, of the family of Artoca~etz,haa been found the best substitute for the mulberry leaf. Other +es
of silk-worm also feed on plants of theee families; as P h a h a Cynthia, or Arindy dlk-worm, on the leaves
of Ricinua communis, one of the Euphorbiace~. BIr. Morley informs me, that a caterpillar, which has a very
large cocoqn and spins a tough, but coarse kind of eilk, feeds on the leaver of the South American Caoutchoucbee, or Siplronia ehstica, also of this family. Considering that such facts were not likely to bs accidental,
I was led to suppoae that this substance might possibly form a neceesPry ingredient in the food of silk-worms,
and be in some WRY employed in giving tenacity to their silk. I therefore inferred that it might probab~ybe
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the top of the trunk of a lofty Banyan, out of which it appears to be growing;
though actually older, and like it, having its roots fixed in the ground. The Lac
insect delights in several species of Ficus, as F.indica, religiosa, gZinnerata, &c. ; the
twigs of which it may frequently be seen covering. Br01~8smetinpapyrifea affords
fibres, which are convertible into ropes; made into a kind of cloth; or manufactured
into paper. Urticece and A r t o c a p c e are now re-united by M. Gaudichaud and Dr. Lindley.
155. DATISCEB.

This small order was formed by Mr. Brown of the genus from which it is named,
and Tetrameks, discovered by Dr. Horsfield, in Java. Datisca is found both in the
Old and New World, existing in the latter in Pennsylvania. D. cannabina. so named
from its great resemblance to the Hemp-plant, extends from the south of Europe and
Asia Minor through Iberia to the vallies of the Himalaya. I have obtained it from
Cashmere and Kunawur, and found it at the foot of the Choor and Kedarkanta mountains. It spreads also to Nepal ; D. nqahsis, Don, being the same species.
found in their favourite food, the mulberry leaf, even though this is represented as being without milky juice,
and subsequently requested Mr. Sievier, who was living out of town, to ascertain whether any Caoutchouc did
exist in the juice of the mulberry: a few days afterwards, he informed me that I was perfectly correct in my
inference, as the juice of the mulberry not only contained Caoutchouc, but was also milky, as might be reen
on breaking the petioles of the leaves, especially on dry and bright sunny days. This fact may partly explain
why mulberry leaves, grown on dry, sandy, or gravelly situations, and even on the higher lands in the south
of France, are more nourishing to the silk-worm, than those produced in rich or moist landa ; the latter, f b m
their quicker growth, being more watery, and therefore not so favourable for the production of the peculiar
secretions of the mulberry.
On reading the above paper, the Rev. F. Hope, late President of the Entomological Society, inquired
whether the Spindle-tree, Euonymw curopaa, belonged to any of the above families of plants, as it was
occnsionally employed for feeding the silk-worm. This would at first sight appear to be m exception ; but it
may be observed, that Caoutchouc is a substance much more extensively diffused in plants than is generally
supposed ; aleo, that the Tusseh silk-worm, P h b a Paphia, described by Dr. Roxbwgh (Trans. ofthe Lin.
Soc. vol. vii.) feeds on Zisyphw Jujuba ; and though the former, Euonymw, is now placed in Celastrinea,
p. 166, and Zisyphw in Rhamnecr, p. 168, theae two families are ao closely allied to one another, as to have
formed the Rhamni of Jussieu; and both are allied to the Ilici-,
a tribe of Celostrinea, according to De Candolle
(v. p. 167), and which contains the common holly, so well known as employed in making bird-lime. This
substance (glu of French chemiata) is very analogous to Caoutchouc, or only a modification of the latter. The
Bughy silk-worm of the natives of the Birbhoom Hills, where Tusseh silk is manufactured, however, feeds
on Pentaptera globra ( h e n of the natives) of the family of Combretacea; but we do not know that any of
these contain Caoutchouc; though I have no doubt that some will be found in theae plants. The subject is well
worthy of investigation, especially as shewing the important inferences we may sometimes draw ftom the
natural affinities of planta; and dso, in a practical point of view, as assisting us in finding fit food for the
fastidious dk-worm ; and therefore extending the silk cultivation into new situations. The number of plants
suited to silk-worms may, I think, be increased, by experimenting on those belonging to families which
yield Caoutchouc It does not follow that all which yield this substance are fitted for ita food; for many
we have seen are united with an acrid principle: and the surface of the leaves of others may be both too
rough, as well as the texture too thick and hard for so delicate a tribe of animals.
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156. ULMACEB.

The Uinmea of Mirbel, Celtidete of Richard, separated from Amentacete, and nearly
allied to Urticete, form a small order containing but few genera and species. Species
are found in India of DZmus and Celtis. The former is common in Europe, N. America,
China, and Japan; from Siberia and the shores of the Caspian, species extend to the
Himalayas, where several form magnificent trees. Ulmils integrifolia (Wall. 3547) is
found at the foot of these mountains, as well as on those of the Circars ; and U.kzncifolia
as far south as the Chittagong mountains. U. eroba, Roth., thought a t one time by Dr.
Wallich to be U.e$usa, Wild., appears to have a wide distribution, if the specimens
described by the former were obtained by Dr. Heyne from the Peninsula; as it is common
in Kemaon, and at the foot of the Choor mountain. I have specimens in leaf
of apparently the same species from Pungee in Kunawur, where there is also a smoothleaved species, U.h i g a t a , nob. U. virgatu, which Dr. Roxburgh states as having
received from China, was found by Dr.Wallich in Nepal and Kemaon, and by myself
at Mussooree, &c., so that it may be enumerated aa one of the plants common to
India and China. Ccltis, on the contrary, occurs in tropical as well as in cold parts
of the world, as in Northern and Tropical America, Africa, and Asia, spreading thence
into the south of Europe ; so we have species of the genus extending from Penang and
Singapore along the Malayan Peninsula to Silhet; also in the Indian Peninsula, and
some of the hills of Central India ; likewise in Nepal and the Deyra Doon, at considerable elevations in the Himalayas, and as far north as Cashmere. C. orientalis,
Wall. Cat. 3689, and species allied to it, occur in the hottest places ; C. tetrandra,
Roxb., extends along the foot of the mountains m far as Cashmere. C. al@ina,nob., I
found on Urrukta, nearly at the greatest elevation; and C. Inglisii, nob., occurs in
Kunawur.
The Elms are well known to afford good timber in Europe, so do those which are
found in India and its mountaius. Ulmin is a natural exudation: the bark is bitter.
157. ANTIDESMEB.

This is another small order, with solitary carpels, consisting of only two genera; that
from which the order is named, and Stilago, sometimes united with the former, and from
The species of Antidesma seen1
which the order is frequently named STILAGINEIE.
to be entirely confined to the warm parts of the Old World, especially of India ; but
there is one species in Madagascar. From Amboina and Penang, they spread
to Chittagong and Silhet. A. paniculota extends from Penang to Nepal; and
A. (Stilago, Roxb.) diandra, even to the Deyra Doon, and the vallies of the Himalaya. This seems to be the most extensively diffused species, as it was described
by Dr. Roxburgh from the Circars; A. sylveatris, Wall. Cat. 7281, sent by Dr. Heyne,
probably from the Peninsula, does not seem to differ from it. The fruits of A. pubescens,
Bunias, and diarzdra, are said by Dr. Roxburgh to be eaten by the natives of India.
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This is a small family, usually placed near Terebinthacee, but considered by Dr.
Lindley as more closely allied to Cupulifere. It was supposed to have the mass of the
family in America, with only a single species, the common Walnut, in the Old World.
But though the great proportion of the genus Juglam, now placed under C a y a , is
common in North America, J. regia extends from Greece and Asia Minor, over Lebanon
and Persia, probably all along the Hindookoosh to the Himalayas. It is abundant in
Cashmere, Sirmore, Kemaon, and Nepal. A new species occurs on Caucasus; and
another, J.arguta, was found by Dr.Wallich as far south as Taong Dong.
In addition, a new genus, Engelhardtia, Lesch. first discovered in the Malayan Archipelago, has also been found in the Himalayas ; to it belong Dr. Roxburgh's Juglans
pterococca, and two other species. Of these, E. Cokbrookiana, Wall. Pl. As. Rar.
in Silhet
t. 208, is found as far north as Jurreepanee and in Nepal; E. Ro~~burghiana,
and at Chappedong; where, in the vast forests of the former, it forms a large tree ; of
which the wood is valued by turners, and the bark, containing much tannin, is considered the best used by natives in the art of tanning (Roxb.) E. Wallichiana is
found as far south as Penang and Singapore.
Walnuts are imported into the plains of India from the Himalayas, but chiefly
from Cashmere. They are known to the Arabs by the name jowa, or the nut. The
Hindoos call them ukhrot, and the Persians chuhar-mugha (four-brains) ; farsia is given
as their Greek name, a corruption, no doubt, of Persica. The oil is much esteemed,
though seldom expressed by the natives of India.
159. AMENTACEE.

The Amentacee of Jussieu have been divided into several orders; a separation required
by the more minute and exact examinations of recent times ; but as the inconveniences
of a multiplication of orders, unless accompanied by an arrangement into classes ;
more than counterbalance the advantages of separation in a general point of view; it
is preferable for such purposes to retain together those which are united in so many,
respects. No plants are better known in Europe than those which belong to the orders
formed out of the old Amentacee, since they contribute so great a portion of the foresttrees of northern latitudes, as the oak, chestnut, beech, birch, hazel, hornbeam, alder,
willow, and poplar. These are common in Europe and North America, with a few in
Northern Africa, and extend all along the north of Asia, from Siberia to Kamtschatka
and the island of Japan. From Asia Minor we trace them along Caucasus and the
Hindookoosh to the Himalayas, even in their most southern ramifications. A few oaks
are also found on the mountains of the Malayan Archipelago, and with alders in South
America ; a birch (Betula antarctica), as far south as the island of Chiloe and Terra del
Fuego ; willows in Peru and Patagonia, with one also in Senegambia.
The genera of Cupulifere, found in the Himalayas, are Quercus, Coylus, Carpinus,
and Castanecc; the three first have the most northern distribution, though that of
Quercus
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ia very extended, being found from the northern to the m a t southern w,
as the mountains of Silhet, Chitfagong, Penang, and Taong Dong, and fnwn moderate
elevations (Q. &am, bmr of the Hill people), to the limits of folwt (Q. Bcurpifolia, khtmauo.) The last species varies much in appearance, and asl this ig likewise
observed in others, some reduetion will take place in the number of Himalayan
oaks at present enumerated. Corylur extends from Cashmere to I(-n,
and is found
in shady foreats on the shoulders of such mountains as Choor and Kedarkanta; with the
some speciee, C.kuxra, on all. Cal;pi~usuiminua occura in Nepal, Kemaon, and on
Mueeooree at an elevation of 6,500 feet. C-nea
having the most southern distribution in Europe, is that which extends less to the north in the Himalayas than the
dher genera. C.indica and tribdokh occur in Nepal and Silhet; other species in
Goalpara, and as far south as Penang. It is remarkable, that so many of the w i jka having been found along the Himalaya, and even in the Malayan Islands, that not
one should be mentioned in books, or specimens exist in the E. I. Herbarium, from the
mountains of tbe Indian Peninsula.
Of Betdk, A l w having the distribution of the order in the northern hemisphere,
and existing in moist situations, especially along the course of rivers, occurs in the
Himalayas in similar localities. A. obtusifolia, nob., is very abundant on the banks of
the Jumna and Tonse; A. elongata, nob., occurs in Cashmere; and A. nepaknh, in
the valley from which it is named. Betuh, on the contrary, occupies the loftiest
situations in these, as in other mountains ; which we might expect from its extending
to the highest latitudes. B. Bhgpct~ra,Wall.,the most useful and best-known species,
is found on Gossainthan, in Kemaon, on Choor and Kedarkanta. B. nitida and
q l i d m t ~ c f y occur
a
with the former in Kemaon ; the latter extends also to Manma and
Dhunoultee. B resirlifeera, nob., confined to Kunawur, with catkins resembling those
of B. hka, Mich., has leaves something like those of B. papyrifwa.
The Willows, diffused in distribution, are also multiform in habit; the species peculiar to the Himalayas are not found easier than others of discrimination. As they
occur both in warm aad cold parts of the world, so we have them both in the plains and
mountains of India. &lip babylonica is common in gardens in Northern India, as is
S. cegyptiaca, while the polyandrous S. tetra~i.perma,Roxb., is found in the Kheree
Pass, along the foot of the mountains, and in other hot parts of India, as Bengal and
the Peninsula. A ~pecieaof this genus, as we have seen, is common also on the Senegal.
We know that a dwarfish willow (Salix arcticcr) extends to, and forms the only woody
plant of high northern latitudes; so the diminutive S. Lindkym, is found on the
loftiest parts, or between 12,000 and 13,000 feet, of such mountains as Kedarkanta ;
with Rhododendron Zepidotm and anthopogon, the only dher ligneous plants. S. hirta
and rotund;folia, nob., from Kunawur, resemble, the former, S. hatata from Lapland,
and the latter, S. polarir and S. herbacea.
The Poplars are confined to the northern hemisphere : we find them flourishing on
the Himalayas, only at considerable elevations. Populus ciliata, found in Kemaon, is
common
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common on the northern face of the Choor, at Muttiana, and at Seran in Lower
Kunawur. P. pynymis, nob., occurs on Deobun. P. alba, Lin., common in Europe and
the north of Asia, extends to the north of the Himalayas, as I have had specimens brought
me from Kunawur. The native country of P. dilatata, or the bmbardy Poplar, seems
to be quite unknown ; some authors considering it a native of Italy, and others of
America, while some even account it a hybrid. But from the following facts, I think
there is little doubt of its having been brought to Europe from some Eastern country
in former times, when the communication by the East and interchange of commodities
was greater than in recent times. Understanding that a tree, which from the description appeared to be a poplar, had been introduced from the Punjab, and was common
in gardens to the north of the Jumna, I sent for it into the Saharunpore Botanic Garden.
The slips obtained, grew well, and the plants were ten or twelve feet high, with the
habit of the Lombardy Poplar, when I left Saharunpore; the specimens in my
herbarium were immediately recognised by Mr. Don as those of P. dilatata. In Northern
India it is called ghurb, and it is described in Persian works under this Arabic name,
with Pers. wussuk andsupuedun; Hind. safueda. The two last having reference to the
whiteness of some part of the plant, probably the wood. One of the Greek names
given is ata, probably a corruption of ma. The white poplar is generally supposed
~ I L Vof Theophrastus, simply hvw of Dioscorides. The ghurb, or
to be the
Lombardy Poplar, is said in Persian works to be a native of Dailim and Tinkaboon,
near the south shore of the Caspian. Mr. Baillie Fraser, I understand from Mr. Don,
says it is one of the most common trees in Persia, and is that usually taken for
the cypress in Persian drawings. Dundar, Pers. daroon, is said to be a species of
ghurb, and from the description of the seed it is probably one of the Saliciw. In
the Latin translation of Avicenna, we are referred from dundar to Ulmus, the m ~ b aof
Dioscorides ; but unless the description refers to galls, and not to the fruit, we cannot
understand the comparison of the contents of its seeds to flies.
Platanus orientalis, a native of Asia Minor and the Oriental Region, holb of the
Arabs, and chinar of the Persians, by whom it is much esteemed on account of the
grateful shade it affords, extends as far south as Cashmere; where its occurrence
was first mentioned by Bernier, and whence I have received some very fine specimens.
The Greek name has been converted into klitanos in Persian works.
The oaks, chestnuts, and others of the Amentacea, are so well known for their rich and
luxuriant growth, and as forming the ornaments of European forests, that we can
hardly fancy the so-much-boasted trees of tropical regions to be more magnificent.
One thing is certain, that they do not furnish morevaluable timber, whether we consider
the English oak, or those found in the Himalayas. The bark of oaks, alders, birches,
willows, and poplars, abounds in gallic acid and tannin, and all have therefore been
frequently employed as tonics and febrifuges, as well as in tanning. Some are useful
in dyeing, as Quercitron, the bark of the North American Quercus tinctoria, which dyes
wool yellow. G a l l - D U ~called
,
majoophul, are imported into India, being produced by
the

the puncture of Cynips Q w c u s folii on Quercua infectorin, a native of Asia Minor,
Armenia, and Kurdistan. Q. I& and Cerria afford inferior galls. The cupules of the
) , v e h d by
glands of Q. 4gilop8, called velonia and velani (a corruption of B ~ ~ Y Iand
the modern Greeks, are collected in Ceos, and used for the same purposes. The Kermes
insect fixes itself upon Q.coccifea, hence called Kermes Oak, a native of the S. of
Europe and N. of Africa. Q. Baiiota, sweet-acorn oak, that rob ably described in
Persian works under the names shh-bulloot and bulloot-mi-mulik, is a native of Spain,
N. of Africa, and of parts of Greece; this having acorns free from tannin, has been
long used as food by the inhabitants of the above countries. I t might very probably,
as well as the Cork-tree (Q. Suber), a native of the hot parts of Spain and France,
be naturalised in the plains of Northern India; where Q. incana, from elevations
of 5,000 to 7,000 feet in the Himalayas, is perfectly at home. The acorns of this
species are sold in bazars under the name bullwt, being used by the natives in-medicine*
The nuts of others of the Amentacea are used for food, as Spanish chestnuts, the beech
and hazel-nut : the first contain sugar, and the two latter much oil, for which they
are often subjected to expression. The nuts of the hazel, abundant in the Himalay=,
may be met with in bazars under the name binduk orfinduk. An edible nut is
afforded by the Indian chestnut, Castanea indica, Roxb., a native of the mountains
of Silhet, where it is called nikari.
The black birch, Betuia nigra, of N. America, is celebrated for the hardness of its
timber; the astringent bark is used in tanning, and the leaves for dyeing yellow
in Lapland. B. nana yields a vegetable wax, like Myrica Gale. The bark of B. aiba,
reduced to powder, as well as the wood of the black poplar, is eaten by the inhabitants
of Kamtschatka, beaten up with the ova of the sturgeon ; the sap of this species, as of
Alnus glutinosa, is fermentible ; the catkins of the latter are employed in tanning. The
bark of Betula Bhqjputtra is well known for serving as a substitute for writing-paper,
and for wrapping hooqqa-snakes. Cattle are fed on the leaves of ~ o ~ u l nigra,
u s and
the coma of the seeds is employed for making paper. That of the Himalayan P . ciliuta,
being particularly abundant, might be employed for the same purpose. Some of the
poplars, like the Balsam$ua (natives of Java, the Levant, and N. America), secrete a
fragrant gum-resin, as P. nigra, P. nana, and P. balsamifera, a native of N. America and
Siberia. Betula resinifera, nob., has its leaves covered with numerous resinous dots.
Salix ffgyptiaca, khikrf-bulkhee of the Arabs, Calif or Egyptian willow, called in Persia
and in the gardens of Northern India, bed-mooshk, has a fragrant water distilled from
its catkins. A kind of manna, called bed-khisht, is said, in Persian works, to be collected
off a species of willow in Persian Khorassan.
As species of all the above genera exist in the Himalayas, it becomes an important
subject of inquiry, whether some would not yield products now forming articles of
commerce in other parts of the world : the above detail has therefore been introduced. Some of the most useful species of other countries might, no doubt, be
2 Y
successfully
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successfully introduced into the Himalayas ; as those indigenous there might equally be
naturalized in European climates, whether for the purposes of use or ornament.
Pgpultu~diata; (Wall. Cat. N.2796) foliis amplb auriculatc+adat. acutis matis ciliatis subtue
candicantibus, ramis teretibus glabemmis, petiolis gracilibus elongatis.-Tab. 84'. or 98. fig. l.*
Hab. Kemaon, Northern face of Choor, near Muttiana, and at Seran, in Lower Kunawur.
Q u e r w dilatata, mohroo of the natives, has inadvertently been written dealbata in Plate 04. fig.2.
.

160. SCEPACEBS.

This new family, distinguished by being amentaceous, with arillate albuminous
seeds, and a dehiscent 2-celled pericarp, has been established by my friend, Dr.
Lindley, in the Second Edition of his Natural System of Botany. He remarks, that
" Scepacea, in their male state, have much the aspect of Cupulfere or Bctulacee, and
one of them has actually been considered an Alnus by Dr. Roxburgh : but the females
have more the appearance of Antiari8, or some such Urticaceous genus." The genera
referred here by Dr. Lindley are, &epa, found in Burma ; Leplidostachys, of which one
species, L. Roxburghii (Alnus dioica, Roxb.), occurs in Silhet, where it is called kokra,
and forms a large tree, with hard timber : the third genus is Hyrnenocardia, placed here
with doubt.
161. HENSLOVIACEBS.
This order, composed only of two species of the genus, named by Dr.Wallich in
honour of the estimable and able Professor of Botany in the University of Cambridge,
has been placed here by Professors Martius and Lindley. Henslovia pubescens is found
in Penang, and H.glabra in Silhet. Both are trees with the habit and inflorescence
of Combretacee. (Gri5th in Lindley Nat. Syst. of Bot.)
162. MYRICEE.
The Myricee form a small family, formerly included in Amentacee. Of the few
genera composing it, Myrica occurs in the marshy parts of Europe and N. America ;
also in S. America, at the Azores, and in Southern Africa ; and one species, M. sapida,
Wall. Tent. F1. Nep. t. 45. kuephul of the 'natives, in the Himalayas from the Sutlej to
Silhet; as I do not think &I. integrifolia, Wall., is a distinct species.
Casuarina is an " anomalous genus, with the habit of a gigantic Equisetum." I t
occurs in the islands of the Pacific Ocean, New Holland, and Van Diemen's Land,
Eastern Africa, and along the Malayan Peninsula to Chittagong, where is found
C. muricata. This species has been introduced into every part of the plains of India,
and is so perfectly naturalized in some places, as completely to alter the character of
the scenery. Travellers in India, and persons ignorant of botany, usually mistake
this for one of the fir tribe. Mr. Brown's view of the parts of the flower tends to
approximate Casuarina to Conijkrre, where it was formerly associated ; and, in fact, the
aspect of Callitris is that of a Casuarina or Equisetum (Lindl.)
The
In this Pl'ite has also been figured a new genus, which will be described at the end of the Exogens.
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The Myrice& are astringent and aromatic. M. cerifera yields wax, and M. 8apida an
agreeable flavoured fruit, though with too large a stone in proportion to the fleshy part ;
but this might probably be increased by cultivation. This fruit-tree would probably
repay the trouble of culture, as it appears, from the elevation at which it grows, to be
suited to the climate of many parts of England.
Putranjiva, referred by Dr. Roxburgh to Nageia, but formed into a new genus under
its native name by Dr.Wallich, Tent. F1. Nep. p. 61, and referred to this family, is found
in the mountainous parts of the Coromandel coast, as well as near Patna and Monghir ;
and from Silhet all along the foot of the Himalayas to the Kheree jungle. I t has been so
admirably described by Dr. Roxburgh, that it is necessary only to refer to his description for an explanation of Tab. 100, where both the male and female flowers have been
figured. The Sanscrit name, Dr. Roxburgh informs us, is compounded of Pootra, a son,
and jeeva, life ; the Hindoostanee name jeeapoota is similarly derived. " The nuts are
strung by parenta round the necks of their children to keep them in health." Roxb.
F1. InC. 11 1. p. 766.
Putranjiaa R&rghii.
Wall. Tent. Fl.Nep. p. 61. Cat. N. 6814.-Nageia Pultanjiva. Roxb. F1.
Ind. 111. p %-Tab.
83'. or 100. 1. Male plant. (a) expanded flower with three filaments ; (b) halfexpanded flower, with two filaments. 2. Female plant. (c) female flower ; (d) the same, with five sepals
separated ; (e) vertical Cf) transverse section of half ripe fruit ; (g) fruit ; (hh) transverse ( i ) v e r t i d
with and without the integuments on one side ; ( I ) embryo.
sections of the same ; (k) d,

163. GNETACEB.
This is a small order, formed of Gnetum and Ephedra, constituting, with Cycadee*
and Coniferu?, the natural class of plants called Gymnospernu?,which agree in all
respects
-

.

-

The Cycadacea forming an entirely tropical family, do not come within the limits of this work ; but it is
interesting to notice, that though formerly thought to be allied both to Ferns and Palms, they have, by the
more profound researches of Mr. Brown, been found to be most closely allied to Confma in the structure
of their flowers. Hence it is curious to find them so nearly associated together in some old geological
formations, as the dirt-bed of the Isle of Wight. Zamia is found in Florida, the Bahamas, and in
~
in the laat,
Caraccas j as well as at the Cape of Good Hope, with one species in New Holland. C y c OCCUM
as well as in Madagascar, in the Molucca Inlands, Cochin-china, Chi*
and in Japan. Pmbwr Don
has favoured me with the following observations on this subject:--''
The recent Cycadea amount to twentyseven species, d i d b u t e d into three genera, namely, Cycor, Zamia, and Encephakrrtor, of which thirteen
belong to the southern, and fourteen to the northern hemisphere; of these, twelve are tropical, and the
remaining fifteen extra-tropical ; eleven extend in the southern hemisphere from the thirty-third to the thirtyfirth degree of latitude, but only two aa high in the northern hemisphere ; eleven belong to Africa ; three to
Asia; three to New Holland and nine to America, where, however, the apecia are entirely confined to the
northern hemisphere. The fossil species amount to twenfy-five, which have been distributed into four generaCycaditm, Zamifa, NiLoonia, and PterqphyUmn; theee two laat, containing each but a h g l e specjets. It is
curious to observe the near coincidence in numbra h e e n the recent and fossil 8peciee of this remarltable
family. The foeail Cycade~were s u p p e d to differ from the recent ones in the absence of the glandular dots
from the vessels composing their fibrous tissue ; but Mr. Brown has, with his usual sagacity, discovered that
the American portion of the family agree with the fossil on- in that respect." Cycns n'rcinnlis, r d u f a , and

2 ' 2~
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respects with E.rogens; but are distinguished by their ovules being exposed naked to
the fertilising influence of the pollen, instead of being enclosed in a pericarp, and by
the vessels of their wood having large apparent perforations or disks (Liudley.) Gnetum
is found in the tropical parts of the Old and New World, occurring in the latter in
Guiana, whence it was first described by Aublet under the name Thoa: in the former
the genus is found from the islands of the Indian Archipelago along the Malayan
Peninsula up to Chittagong and the Silhet district, where is found Gnetum scandetls;
as well as on the Malabar coast and the Dindygul mountains.
Ephedra affects drier and more temperate, though still warm climates, as the South
of Europe and the North of Africa, Siberia, and the mountains of Chili. In the
Himalayas the only species, E. Gerardiana, which approaches E. distachya in character,
is found, as far as I know, only in the Tatarian climate of Kunawur.

No plants are, perhaps, more extensively known than the Conifere; the pines, firs, and
larches, forming a great portion of the forests, and much of the ornament of the pleasuregrounds of European countries. In the southern hemisphere they occur in the forms
of Araucaria, Danzmara, Dacrydium, Podocarpus, and Callitris. Even in hot countries, some are as familiarly known as pines are in the north, and Oriental poets
compare even the grace and elegancies of the female form with the tall and slender
cypress ; while the mountains, such as Hindookoosh and the Himalayas, hourish,
even to the extreme limits of forest, stupendous pines, called by Col. Hodgson
" gigantic sons of the snow ;" while the juniper, as in northern climes, reaches almost
the line of perpetual congelation.
The Conifere, like the Amentacea, have been divided into a number of distinct
families, but it is preferable for general purposes to treat together of the Abietine~,
Cupressinea, and Ta,t.inee. Of these, we find in the southern hemisphere, Araucnria
in Norfolk Island, New Holland, New Caledonia, also in Chili and Brazil ; Dunlmura
in New Zealand and Amboyna ; Dacydiunz in New Zealand, Van Diemen's Land,
and Pulo Penang ; and Phyllocldus in New Zealand and Van Diemen's Land. Podocarpus, with species at the Cape, in New Holland, New Zealand, Peru, Chili, and the
West-Indies, exists also in China, Japan, and Nepal: so Schubertia (Taxodium,
Rich.), with one species at the Cape, and another in Japan, has two in North
America.* As these genera of southern distributiop send their representatives into the
northern
sphmica,

have been introduced, into, and grow well in the muthem provinces of, India. Dr. Roxburgh

staten, from the two first there is discharged a clear insipid mucilage, which soon hardens into firm transparent gum, like bagam&, but clearer. Dr. Roxburgh had not been able to ascertain that any of the species
yielded sago, or a rubetitute for it. (Fl.. I n L iii. p. 744.)
* The Cape and Japanese ~pecies here alluded to, are Taxw nucifera of Kmnpfer, and Cupressus
junipertides of Linneus, which have been lately referred to Tasodium, by Adolpbe Brongniart, but Professor
Don does not regard them aa belonging to that genuo.
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northern hemisphere, so do some species of those generawhich are most prevalent in
the latter, stray into southern regions. Thus a juniper (J.uvifern, Don) occurs at
Cape Horn, a species of n q j a in Chili, another a t the Straits of Magellan, a third
at the Cape of Good Hope, and a fourth in Madagascar. The Cape and Madagascar
species of Thqja, in the structure of their fruit, approach very near to Calfitris, a genus
of which, about twenty species occur in New Holland, with a solitary one on Mount
Atlas. The genera which prevail in the high latitudes of Europe, Asia, and Arnerica, and are most abundant in the temperate parts of these quarters of the world
are, Pinus, Abies, Lari.~,Ta.zus, Juniperu, Thuja, and Cupressus. Species of all which
are found in the Himalayas, with one, as we have seen, of Podocarpua; also in China,
in addition to Cunninghamia, and Gingko in Japan. There is an undescribed species
of A b h from Japan, which was shown to me by Mr. Brown, among the plants of
Kaempfer in the British Museum. Pinus is found as far south as Cochin-china,
with one species in Arabia. A Juniper occurs in Bermuda, and another in Jamaica.
C u p r a w , which flourishes in hot countries, extends north only to the south of Europe.
The species of Conifere, found within the limits of the Indian Flora, are, first,
C u p r a w sempmirens called suroo; the Goa Cedar (Cupressus yendula), and Thuja
orientalis, which succeed in the gardens of the north as of the south of India.
Podocariplls latifolia occurs in the mountains of Silhet, and P. macrophylla in
Nepal, Japan, Amboyna, and Penang. Professor Don formerly considered the
Nepal and Japan plants as distinct species, but from a comparison of specimens of
P. macrophylla, from Dr. Siebold, he is now convinced of their identity. Dr.
Wallich says, he cannot distinguish P. nmcrophylla, found in the lower parts of
Nepal, from trees found at Singapore. The species of Pinus found at the lowest
elevations, is P. longifolia, Lamb. Pinus 8vo. t. 21. allied to P. canariensis, found
in the Canaries; it is called cheer, sullah, and thansa, also surul; but Huree
Sing, the head native in the Saharunpore Botanic Garden, informed me that
the last is a variety, if not a distinct species. The Hon. Mr. Shore also informed
me, that he had seen what he thought a distinct kind of Cheer from near
Almorah; but he observed it chiefly on account of the twisted appearance of
its bark and wood, which was ascribed by some of the inhabitants to the constant
blowing of the wind. My friend Capt. Cautley, who has so much distinguished
himself by his researches in Fossil Zoology, also writes me that he has seen a
fir, which, in habit and general appearance, " resembles Pinus longijiolia; but the
foliage is more tufty, and the cones slender and pendulous." This, if not P. e.rcelsa,
may be the above surul. The Cheer is found in the entrance to Nepal, in the Kheree
Pass, along the Tonse and Jumna rivers, and at elevations of 5,000 and 6,000 feet within
the Himalayas. P.erceZ.sa, Lamb. Fol. Tab. 3. 8vo. Tab. 33. Wall. P1. As. Rar. t. 201,
kuel of the natives of Sirmore and Gurhwal, resembles P. Strobus, or the Weymouth
Pine, and is remarkable for its drooping branches, whence it is frequently called the
weeping fir" by travellers in the Himalaya. It is found, with the Deodar, at
Narainhetty,
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Narainhetty, in Nepal, and at Simla, Theog, kc.; and in the Bhotea pergunnab of
Kemaon. Dr.Wallich mentions a variety, if not a species, still nearer P. Strobus, a t
Bunipn and Toka, in Nepal. P. Smithiana is figured by Dr.Wallich, PI. As. Rar. t. 246.
from Kemaon and Sirmore ; but respecting this there seems to be some doubt, as the
cones very closely resemble tbose of the species I have figured a t Tab. 84, under the
name P. Khutrow, and which Messn. Lambert and Don conceive to be identical with
P.Smithia~a;but as the leaves of this are so much broader than tbose of the Khutroro,
there appears to me some ambiguity on the subject, which, I have no doubt Dr.
Wallich will be able to resolve, and it is therefore referred for his decision. P. Brunoniana, Wall. P1. As. Rar. t. 247 (dumosa, Don), approximating to P. Canaden&, is a
rarer species, a t least I hare not met with it in the more northern parts of the Hills.
I t is found in Nepal, on the northern descent from Sheopote, on Gossainthan, and on
the southern borders of the Bhotea pergunnah of Kemaon, where it is called Tan-shing.
P. Gerardiana, Lamb. 8vo. Tab. 79. nob. t. 85. fig. 2. neoza of the natives, is a u t h
species of P i n u , but it is entirely confined to the northern and drier face of the
Himalaya, a t least to the south of 32" of latitude ; further north, where the influence
of the rainy season is less felt, it is also found on the southern face of the mountains,
at least, if it be the Chilghoza of Mr. Elphinstone ; but of this, there is no proof: the
two have been supposed to be identical from both affording edible seed. Jt is found in
Kunawur, beyond Rampore, along the banks of the Sutlej h m 5,000 to 10,000 feet
of elevation. The Deodar, or Kelon of the Hills, Pinus or Cedjus D N a r a , figured
by Mr. Lambert at Tab. 52. of the 8vo. edition of his work on the Conijierk, is, however, the most celebrated, and the longest-known Himalayan species; having been
noticed even by Avicenna in the article
(deiudar of the Latin translation) : " est ex
genere abhel (juniperus) que dicitur pinus Inda ; et syr diudar est ejus lac." The
Deodar is found in Nepal, Kemaon, and as far as Cashmere, and a t elevations of
from 7,000 to 12,000 feet in Sirmore and Gurhwal, as on Manma, Deobun, Choor,
Kedarkanta, and Nagkanda.
The other Himalayan species belong to the genus Abies. Of these, that which is best
known, and which comes near Abies Picea, or Silver fir, is A. Webbiana. Lamb. Fol.
Tab. 2. 8vo. Tab. 44, called chilrow in the Northern Himalayas; also, gobrea, sallur,
and m u m , or purple-coned fir: it grows to a great size, and is one of the principal
ornaments of the forests, at considerable elevations. I t was originally discovered by
Capt. Webb, in the Bhotea pergunnahs of Kemaon, and is found, as well aa the following
species,in the same situations as the Deodar, also in Kemaon; Abics Pindrow, nob., Illustr.
Tab. 86. extending as a magnificent species even to the limits of forest, is that which
coines near A. Webbiana; it is called Pindrow, and sometimes Morindcr, a name also
occasionally applied to the Khutrow.
Along with these magnificent Pines, are also found species of Yew, Juniper, and
Cypress. Of the first, one is not to be distinguished from Taxm baccata, and another is
as closely allied to T. nucifera, Tent. F1. Nep. t. 44, originally discovered by Kaempfer in
Japan,
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Japan, and which has been referred to Schuktiu (Taxodium) by Mr. Adolphe Bmngniart. Theae are found in Nepal, Kemaon, or such mountains as Choor, Kedarkanta,
&c. The Juniper, as before observed, may be traced beyond the forest to the highest
limits of shrubby vegetation. The European J u n i p r w cmmunis was found by Capt.
Webb on the Neetee Pass, (where it is called Bilhara, also puclma and pumaroa ;) and
by Mr. Inglis in Kunawur. Here there is also another species, I.religha, nob. (and
J.recurva?) called gogul by the natives, and employed for burning as incense in their
religious ceremonies. The most common species, however, is J.squamosa, occurring
on such mountains as Choor and Kedarkanta, as high as 11,000 feet, as well as near
Neetee, &c., and on Peer Punjal, as well as Gossainthan. In the last-mentioned
place, J.recurva is also found. As there is some difficulty in distinguishing the species,
it is not easy to ascertain what kind is called Bastard, or Creeping Cedar, in contradistinction to the Himalayan cedar-wood, Juniprus ezcelsa, found on Gossainthan, in
Kemaon, and the confines of Tartary. This, in its foliage, resembles Cupressus torub,specimens of which, indeed, are mixed with those of Juniperus ercelsa, in the
E.I.Herbarium. The former appears to be the plant called theloo by the natives, and
seen by Huree Sing between Simla and Phagoo, near a small piece of water, and by
Murdan Aly, a very intelligent plant collector, near Janghee ke Ghat, a high hill, to the
southward of Rol. I t is also found in Kemaon, near Neetee, Simla, and in Kunawur.
The Con@.& are not more remarkable for general correspondence in botanical characters, than they are for resemblance in properties. The terebinthinate secretion, for
which they are chiefly noted, abounds in the bark, but is also found in the wood and in
the cones. Turpentine is composed of two parts, resin and essential oil, easily separable by evaporation of the latter. But the Conifere are chiefly valued for the timber
they afford, forming an extensive branch of English commerce with Norway on one
hand, and Canada on the other. The timber is known under the names of deal, fir,
cedar, lignum vita?. The pines on the N.W. coast of America are, perhaps, the most
magnificent of any, but the Araucarim, Dammrau, and Dacydiums, of the southern
hemisphere, are also of gigantic dimensions. So, in the Himalayas, Cedrus Deodara
attains a great height, and is sometimes thirty feet in circumference ; the wood is particularly valued for its durability, and is therefore much used in the construction of
Himalayan houses, as are also planks of Abies Pindrow. Pinm Zungifolia being foulld
at the lowest elevations, and therefore most accessible from the plains, is often employed
as a substitute for English deal. The wood is light, and being full of resinous matter,
like that of the Deodar, both are frequently employed in the hills for making torches,
as pieces of other species often are in other parts of the world.
Turpentine is the next most important product to he noticed, and this is variously
named, according to the tree or place producing it, as Common, Venice, Strasbourg,
American, &c., or Canada Balsam, Balm of Gilead Turpentine ; so, in the Himalaya,
Pinus lo~zgifoliaexudes naturally, or yields to incisions a very fine turpentine, which is
called gundu biroza in the bazars, birje and cheer ke gond; Pers. birozehtur. This is
chiefly
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chiefly valued by the natives for its resin ; and as this is only obtained by exposing the
turpentine to heat, the oil, the more valuable product, is dissipated to procure the
resin; but by adopting a very simple still, I was able to obtain the resin as good
as ever, for the purposes of the natives ; while the oil of turpentine, which distilled
over, was pronounced, on being sent to the General Hospital of Calcutta, to be of
very superior quality." The Deodar or kelon, also yields a coarser, very fluid kind of
turpentine, called kelon ke tel, which is much valued in Upper India as a stimulating
application to foul and indolent ulcers, and is no doubt what is alluded to by
Avicenna ( v . supra). The leaves and small twigs of the Deodar are likewise
brought down to the plains, being much used in native medicine. A very fine resin
is secreted on the cones of the Khutrow pine, which no doubt would yield a superior
turpentine, as well probably as soine of the other species. From the Himalayan
pine forests, resin and oil of turpentine might be obtained in any quantity, as well
as pitch and tar. Many of these are described in the native works on Materia Medica,
under the names of aluk, zvh-rutub, zqh-yabis, kutran and rateeanuj. The Greek name
of the last is said to be kulphwnia, evidently xohopovrar. Pitch and tar have both been
made from the Himalayan pines ; but have not yet been introduced into the public
service, for which I believe these are still imported from Europe.
Though almost every part of a pine-tree usually abounds in turpentine, it is occasionally absent, or present only in small quantity in the seeds, which then contain a comparatively bland oil, easily becoming rancid. The seeds of several of these species are
much eaten in the countries where they are indigenous, as of the stone pine, Pinus
Pinea, and of P. Cembra in Europe; of Gingko in Japan, of P. Lambertiana in California, and of Arazccaria in the southern hemisphere; so, in the Himalayas, the seed
of one species forms one of the principal articles of subsistence in Kunawur, as well as
of considerable trade from the hills to the plains. This is Pinus Gerardiann, which is
called neora, and is by some thought to be the same as the chilghoza described by Mr.
Elphinstoue, as affording edible seed in Caubul. Occupying countries where there is
frequently scarcity of food, the inner bark of P. gylvestris, ground and mixed with
barley-meal, is made into cakes in Lapland. As an aromatic principle is, in addition,
secreted by some, the tops of the Black, Hemlock and Norway firs are used in making
spruce beer. This aromatic principle, dependent on the presence of an essential
oil, is sometimes united with acrid principle, as in the Savin, used to keep up irritation
from blistered surfaces. Juniper berries, known to secrete sugar, as well as an essential, oil, hare long been noted for their diuretic properties, but are as famous for
their employment in the manufactory of the spirit in whose honor modern palaces
are raised. These berries were formerly much employed in Europe, and at the present day
may be bought in Indian bazars under the names ubhul and hoober, being considered
diuretic and emmenagogue; they are now brought from the Himalayas; but formerly
from Caubul: arkonus and bnrutee, corruptions of arceuthos and barathyos, are
assigned as Greek names. The cypress, also, formerly much esteemed, is so in the
present
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present day in the East, where it is called s u m and shujrut-ul-huyat, the "
life," and its betries, as its leaves, thought to be a cure for every disease. Yewleaves are also much employed in native medicine, under the names binnee and zm-nubburrnee, for which purpose they are brought down from the hills, the produce both of
T.baccata and T. nucifera, called thoono and tooner.
Sandarach, a substitute for, or the sudroos of the Arabs, is ~roducedby Gallitris quudrivalvis (Thuja articulata, &sf.), roos of the Arabs, an inhabitant of the
north of Aftica, and there called arar. Juniperus cmmunis and 0,ycedrus are said
to give an exudation resembling sandarach. African Olibanum, usually intermixed
with some calc-spar, has been considered to be the produce of Jwzipmrs Lycia, and
also of Boswellia glabra. But it may be procured from some totally unknown plant, as
African Bdellium, by the Terebinthaceous Heudelotia Africana, (Flore de S e n e p b i e , ip. 150. t. 39.) the Niotout of Adanson, and which M. Richard has shewn, on the
authority of M. Perrotet, to produce African Bdellium, Arch. de Bot. i. p. 420. This
fact ought to have been mentioned when noticing the Bahanaodendron Agallocha,
p. 176.
I n the foregoing observations on the old genus Pinus, the species have been named aceording to the
division into the genera Pinus, Abics, and Cedme ; but a still more extended subdivision is adopted by
m e authors ; and even then, species of all these sections or genera, with one exception, are found
in the Himalayas. Thus of Pinus-P.
lm~gzfolia, Gerardiana, and melea, with a variety of P.
Pinaster, commonly called P. Nepaleneia, of which there is a specimen in the Garden of the Horticultural Society at Chiswick : to this probably belongs the cone lately brought from the portion of the
Himalayas which bounds Assam, by the collector sent there by his Grace the Duke of Devonshire, and
which is figured by Mr. Loudon in his very valuable Arboretum Brittanicurn, p. 2236. Of Abies, or
the Spruce Firs, there is P. Khutrow, v. Smithiana. The specimen in the Horticultural Society's
Garden is undoubtedly the former, and which I immediately recognized. Of Pioea (Peuce,Don), P.
FVebbiana and Pindrow. Of true Laria, none ; but of C&,
there is C. Deodara. For the following
specific characters I am indebted to the kindness of Professor Don :Pinus v. Abiee Rhutrow, Royle (Smithiana, Wall., ex Lambert et Don), foliis compress~-tetragonis
rectis subulatis pungentibus, strobilis ovato-oblongis : squamis obovabrotundatis coriaceis rigidis
margine lsevissimig antherarum crista subrotunda enme crenulata-Tab. 84. f. 1. (a) male catkin ; (6)
anther ; (c) scale of the cone ; (d) seed.
Hab. Choor, Simla, Huttoo, &c.; in Gurhwal, Sirmore, Bissehur, at elevations of from 7,000 to
10,000 feet.
P.lo-ngijidia, foliis ternis prselongis ta~uisissimispenduliq, vaginis persistentibus elongatis, strobilia
ovato-oblongis ; quamis apice elevatis crassia obtusis recurvis, =minibus ovalibus compressis.-Strobili
5-7-pollicares, crassitie minorea-Tab. 85. f. 1. Branch with a male catkin and young cone ; (a) scale
of cone, with ripe seeds ; (b c) scales of cone, with seeds in a young state ; (d) seed cut transversely :
(e) the same cut vertically ; Cf) freed of its integuments; (9) embryo.
Hab. Entrance to Nepal and to Almora; in the Kheree Pass, at an elevation of 9,000feet : on
'banks of Tonse and Jumna ; alao on Budraj and near Simla, &c. at elevations of 5,000 and 6,000 feet.
P. Gerardhm, foliis ternis abbreviatis, vaginis deciduis, strobilis ovatoblongis : squamarum apicibus
crassis obtusis recurvatis, seminibus oblongis teretiusculis: a l A abbreviatL.-Strobili 9-10-pollicares;
crassitie majores.-Tab,
86. fig. 2. Branch, with young cone and male catkins; (a) male catkin;
(6) anther seen from below ; (c) ditto from above ; (n) the same seen laterally ; (d) seed ; (e) cut
transversely ; (9) cut vertically ; (h) the embryo.
Hab. Banks of the Sutlcj beyond Rampore, on the northern face of the Himalayas, from 6,000 to
10,000 feet of elevation.
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Pinw v. Piaea Pindm, foliia b i f h versis linearibus plani~utrinque subconcoloribus vice acute
bidentatis, antheranun crista bicorniculata, strobilis ovalibus ; squamis trapezoidecrcordatis, bmcteolis
subrotundis emarginatis erose crenu1atis.-Obs.
Pinus Webbiana differt foliis duplo brevioribus obtuse
emarginatis subtus argenteis, strobilis cylindraceis longioribus, squamis reniformi-rotundatis, bracteolis
oblongis apiailatis, denique seminibus alaque p N d e spadicein.-Tab. 86. (a b c) branch and leavee ;
(a) male catkin ; (e) anther ; Cf) cone ; (g) scales of the cone ; (i k) seeds.
Hab. Choor, Huttoo, Nagkanda, Kedarkanta, at elevations of 10,000 to 12,000 feet.
FALCONERIA.
Flores dioici. Max. Calyx disepalus. Corolla 0. Stamina duo sepalis alterma; anthem biloba,
lobis apice &xis, loculis verticaliter dehiscentibus. Fern. Perigonium maris. Ovarium liberum,
ovoideum biloculnre. Stigmata duo brevissima. Fructus bacciformis, bilocularis, loculis monospermis.
Semina )=via, albuminosa, suspensa, radicula supera.--Arbores
indici, foliis altemis breve petiolatis,
membrmaceis dentsbserratis, stipulis caducis, petiolis (in F. Wallichiana) basi glandulifera inflorescentia capitellata in spica disposita; capitella lateraliter bracteis duobus crassis, medio tertia foliaca
cordato-acuminata suffulta.
F.i n e i s , sepalis denticulatis, filamentis longioribus.
Hab. Deyra Doon and above Rajpore ; khirtlrr and khiria of the natives. Tab. 04.a or 98. fig. R.
F. Walliclriana, sepalis integerrimis, filamentis brevioribus.
Hab. Buneepa in Nepal ; kheera of the natives. Tab. %.a'or 98. fig. 8.
I have dedicated this new genus of the family of Antidesmea to my friend, Dr. Falconer, now Superintendent of the Botanic Garden at Saharunpore, who is as zealous and able a Botanist, as he has shewn
himklf to be a distinguished Zoologist ;as evinced by Wollaston ~laedalshaving, in 1887, been awarded
by the Geological Society to him, and my friend, Capt. Cautley, for their diecoveries in Fossil Zoology.

MONOCOTYLEDONES VEL ENDOGENE.
165. M U S A C E E .
The Musacee have so cIassical-sounding a name, that its oriental origin is not usually
suspected ; but it is no doubt derived from moz, the Arabic name for the plantain,
which in Sanscrit is called mocha. As there is no che in Arabic, a necessary
change has taken place in this name, on being transferred to that language, whence it
is more than probable we have ,7Musa; and Musa sapienturn, indicates mocha of the
Brahmans.
Though the Musacee are the largest herbaceous plants, they cannot, like the equally
Monocotyledonous Palms, be called the princes of the vegetable kingdom ; but if we
consider the magnificence in appearance of Strelitzia, the size of RavenaLa, or the uses
of Musa, we may admit that they are well calculated to commence the series of endogenous families. In habit they resemble the two orders, which immediately follow,
but in their hexapetalous and hexandrous, sometimes pentandrous nature, their affinity
is at first not so evident, except to analytical botanists.
The: Musacee are distributed in tropical or hot parts of the world. Heliconia is
confined to South America and the West-Tndies ; Strelitzia to the Cape of Good Hope ;
=?2avenala (Urania, Schreb.) to Madagascar ; while Musa, consisting of several species,
spreads from the islands of the Pacific (M. textilis), and those of the lndian Archipelago
northwards to China and Japan, and along the Malayan Peninsula (M.glauca) to
Chittagong (Jf.ornata). I n the valleys of the south of the Peninsula of India, and of
the Dindygul mountains, M. ucperbn is indigenous. From Cbittagong northwards
along
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along the jungly base of the Himalayas, there is a suitable climate, as far north as 30°,
for this genus ; as M. Nepalensis is found in Nepal, and a similar species below
Nahn ; also near Kuerkoolee, a village below Mussooree. This in both places may be
seen gypwing apparently in a wild state, and like that of the plant in Nepal, the fruit
contains little else than the hard dry seeds. The Ensete of Bruce, Mr. Brown thinks
may be R distinct species of this genus, and therefore probably indigenous in Abyssinia.
The most northern latitudes where the plantain is cultivated, are Japan, the Canary
Islands, the north of Africa, and parts of the south of Europe.
Baron Humboldt has suggested, that several species of Mma may pmsibly be
confounded under the names of Plantain and Banana, and that some of t h e e may be
indigenous to America : but, as stated by Mr. Brown, nothing has been advanced to
prevent all the cultivated varieties being derived from one species, Mwa sapienturn, of
which the original is the wild Musa, described by Dr. Roxburgh, as grown from seed
received from Chittagong; Mr. B. further adds, that it is not even asserted, that the
types of any of those supposed species of American Banana, growing without cultivation, and producing perfect seed, has any where been found.
The Plantain and Banana therefore must be natives of Asia, and no plants can more
strikingly display the benefits derivable to one county, from introducing the useful
productions of another which is similar in climate ; as these are extensively .cultivated
in America, and as high as 3,000 feet of elevation in the Caraccas. The Banana, as
Humboldt has remarked, is for the torrid zone, what the Cerealia are for Europe
and Western Asia, or rice for Bengal and China, and forms a valuable cultivation,
wherever the mean temperature of the year is about 76'. A single cluster often weighs
nearly ninety pounds : Humboldt has calculated, that in the space of a year, 1,076
square feet of ground yield more than 4,0001bs. of nutritive substance, and that the
same space will support fifty individuals, which will not maintain more than two when
planted with wheat. I doubt whether the cultivation has in India attained the limits
of productiveness ; neither does the plantain appear to be applied to the same variety of
purposes as in South America. There, besides being used as an article of diet in its fresh
state, the fruit is also dried, and forms an article of internal trade, besides being
converted into flour, and made into biscuits. The young shoots are also described as
being eaten as a delicate vegetable, and sheep are said to be fed upon the herbaceous
parts. The juice of the unripe fruit, and " the lymph of the stem" are stated by
Dr. Lindley to be slightly astringent. It has been mentioned to me, that the latter is
used as a kind of marking-ink in the West-Indies. The species of Mwa are remarkable
for the number of spiral vessels which they contain ; and one species (M. testilia) yields
a fine kind of flax, with which a very delicate kind of cloth is fabricated.
166. MARANTACEISS.

The Cannece of Jussieu formed a family of plants, which has been divided by Mr.
Brown into the present and following order. Both resemble Musace~in the parts
222
of
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of vegetation, and both approach Irided, as well as Orchided, in many points of structure in the flowers.
The Marantaced have only a single-celled anther placed on one side of the labellurn,
and are much more irregular in the suppression of parts, and therefore nearer Orchidece
than the Scitamine~,from which they are moreover distinguished by the absence, as
well of vitellus, as of the spicy flavour from which these have been named. Both
orders are confined chiefly to the tropical parts of the world, but each sends a few
species into more northern latitudes. Thus we find a Thalia and a Canna in S. Carolina.
The latter genus was inferred from the majority of species being found there to be
peculiar to America ; but Dr.Wallich has obtained Canna indica from both the Indian
and Malayan Peninsulas, as well as two new species, C. Nepalemir and speciosa, from
Nepal; and my plant collectors informed me, that they had seen a plant like C, iridica
on Kangra, a mountain in the Himalaya to the west of Khalsee. The other genera found
in India are, Pkrynium and Maranta; P. imbricntum and capitatuna, species of the former
genus, in the districts of Chittagong and of Goalpara ; while Maranta, with its other
species in America and the West-Indies, has M. (Phrynium, Auct.) dichotoma and
M. Tonchat, which includes Af. vilgata, common in the southern parts of India and of
the Malayan Peninsula.
The A4arantacea are remarkable for the quantity of fecula which is stored up in their
rhizomata, or the so-called roots of several species ; which, in its prepared state, is so
well known under the nanle of Indian Arrow Root. This is obtained in the WestIndies from Maranta arundinacea, Allollyia and nobiiis ; also from Canna glauca, called
"Tous les rnois;" and in the East-Indies, from species of Curcuma, as well as from
Maranta ramosi~sinza,a new species found in Silhet. But it has of late years also been
prepared of fine quality from M. arundinacea; grown in their gardens by the Horticultural Society of Calcutta ; and was so, many years ago, by the late Sir W. Ainslie, from
plants grown in his garden near Madras. I t might no doubt be successfully introduced
into many other parts of India. The leaves of Calathea are employed in making baskets
in S. America ; so the split stems of Maranta dichotoma, being tough, are employed in
India in making the so-much-celebrated sital-pati, or Calcutta mats (Fl. Ind. i. p. 2.)
167. SCITAMINEE,

OR

ZINGIRERACEE.

The Scitaminea, containing such plants as the Ginger, Cardamom, Turmeric, Zedoary,
and Galangal, with splendid Alpinias and showy Hedychiums, natural as an order,
beautiful as plants, and important for their uses, are so named from Scitamintum ; but
are now more frequently denominated Zingiberaced. They have been separated from
Marantacea, but participate in all the affinities of that order ; like them, they are found
in tropical parts of the world, but more abundantly in India. A few species of Amornunz
occur on the west coast of Africa, and in Madagascar, also in the West-Indies and
S. America, with Alpinia and Costus in both the latter. An Helle~ziaoccurs in New
Holland; and with Alpinia, in China. Globha and Engiber extend as far north as
Japan ;
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Japan ; but, as we shall presently see, there is no reason why they should not be found
much further north, as the root-stocks, from their under-ground situation, are protected
from the vicissitudes of the seasons, and the herbaceous parts make their appearance
above-ground only in the warmest part of the year.
The genera found in India are, Kampferia, Alpinia, Arnomum, Elettaria (which is
referred to both the two latter), with Dr.Wallich's two new genera, Monolophw and
Gastrochilu : these are principally confined to southeru latitudes, as the islands of the
Indian Archipelago; along the Malayan Peninsula to Chittagong and Silhet, with a
few about Rajmahl ; or in the central range of mountains, and in the Indian Peninsula ;
where I have no doubt many remain to be discovered, on the sides of the h'eelgherries
and of the Malabar Ghauts. The genera Coatus, Curcuma, Globba, Hedychium, and
Zingiber, though equally common in southern latitudes, extend also from Silhet to the
Sutlej, along the foot of the Himalayas, and even ascend them to considerable elevations, as well as Roscoea, which indeed is found as high as 9,000 feet on mountains
covered, in winter, with snow.
Costu speciosus extends from the Indian Peninsula and Rangoon to Silhet, and thence
along the foot of the hills to Nahn. I t is common in the Kheree jungle, where are also
found Zirzgiber ligulatum and capita~una,with Globba mixensis? in the Kheree Pass.
The (.'ostus is the only species of the family found in the plains of Northern India, being
common and in flower in the jungles about Saharunpore in the rainy season.
Curcuma angwtifolia is alone mentioned in Central Jndia : either this, or a species
scarcely to be distinguished from it, is common on the sides of mountains, and in very
arid situations in the Himalayas. Several Scitaminea?,we know, ascend the mountains
in southern latitudes; the Cardamom Plant, Elettaria Cardammum, for instance, is
found only on those of the Malabar coast ; but in the northern portions of the Himalayas,
even the Ginger and Turmeric, with a species of Curcuma, C. Kuchoor, nob., are cultivated as high as 4,500 feet. Globba secunda, nob., occurs at Jurreepanee and on the
Agurwal. Species of Hedychium are common in Nepal and the mountains of Silhet,
as Chirraponjee ; while the splendid Hedychium coccineum occurs in vallies elevated
5,000 feet; and H. spicatum attains a height of four and five feet, at elevations of
6,000 and 7,000 feet, also in 30" of N. latitude on the limestone rocks of Mussooree
and the Suen Range ; owing to the frequent1ycmentioned meteorological peculiarities
of these mountains in the rainy season. But the genus Roscoeu, which is peculiar to
these mountains, is that found at the greatest elevations. R. purprea, the most
common species in Nepal m d Kemaon, is extremely abundant at Simla and Mussooree,
and as far down as Jurreeyanee. R. elatior is found at Dhunoultee, and, with the
former, also in Nepal and Kemaon. R. spicata, discovered on Sheopore and Gossainthan, occurs in the same situations as Hedychium spicatum; but R. alpina, nob., is that
which reaches the greatest elevation, as I have found it as high as 9,000 feet on Tuen
Tibba immediately after the accession of the rains, and on places from where the snow
had just melted (like the snow-drop in European countries in early spring) ; but it
may
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may be found much higher, as on the Choor mountain, which, like the above, is for
more than six months covered with snow. The generic character of Roscoea will
require a little modification to include all these species.
Many of the Scitaminea have been long famed for aromatic and pungent properties,
owing to the presence of an essential oil in their leaves, roots, and seeds : but that
being more diffused and intermixed with other vegetable matter in the first, the two
latter only have been employed as condiments or stimulant medicines. Ginger, the
root of Zingiber oBcinale, is, perhaps, the most celebrated of all, being so named from
the Latin zingiber, Greek Z I ~ ~ I Arab.
~ ~ E zungibeel,
~I,
Pers. shungveez, which are, no
doubt, all derived from the Sanscrit sringavera. It is extensively cultivated in
Bengal, as well as in the Himalayas, at elevations even of 4,000 and 5,000 feet in
moist situations. The ginger, called a . and udruk, is dug up in October and November;
the outer rind, being rubbed off by various processes, the root is dried in the sun, and
then called sonth. 2. Cassummr, bun-ada, of a strong camphoraceous smell, yields the
true Cassumnar of the shops (Roxb.), which is employed as a stimulant stomachic,
as is the root of 2.Zerumbet. Bullocks sent into the jungles to graze in the rainy
season in Northern India, have a portion of the roots of 2.capitatu& given them. The
large Galangal or Kholinjan of the Arabs, from Sans. Kmlunjana, having a faint
aromatic smell, and strong pungent taste, with some bitterness, is yielded by Alpinia
Galanga. The plant producing the lesser Galangal was not ascertained by Dr. Roxburgh ;
but Alpinia alba and chinensis are much used by the Malays and Chinese ; the former
is called Galanga alba by Kaenig, while the latter is described as having an aromatic
root of a white colour, with an acrid burning flavour. A. sessilis again has a root corresponding with this in many respects. Kempferia Galatzga yields a true aromatic
root, used by the natives, and called chundra moola, but is not the true Galangal.
The odorous tuberous root of A. nutans is sometimes, according to Dr. Roxburgh, taken
to England for Galanga Major; the leaves, when bruised, have a strong smell of
cardamoms, whence the plant is frequently called by the Hindee name elachee, of that
article ; also poonag chumpa. A fragrant warm aromatic root, used as a stimulant, is
met with in the bazars of Northern India, under the names of seer, mttee, and kupoorkuchree. This I found was imported from the Himalayas, and produced by a plant
called sidhwl, which I afterwards obtained in flower from Mussooree, with the medicinal root attached, and found to he Hedychiuna spicatum. This may, perhaps, be the
sitta ritte, mentioned under the Lesser GaI.anga1, by Sir W. Ainslie.
The Turmeric, Terra merita, produced by Curcuma longa, in universal use in Asia,
both by rich and poor, Mahornedan and Hindoo, is too well known for its uses as a
condiment and as a yellow die, to require further notice. I t is remarkable that in
Persian works, khnldoonioon tomagha is assigned as its Greek name ; in the Tohft-ulJfuminee?~,the description by Dioscorides of Chelidonium majus, is translated and applied
to the turmeric. But in the Mukirzut-ool-Udwieh, a true description is given of this
substance, but the corrupt altered form of x ~ h r 8 ~7 0 ~ply~a~is equally applied. Several
kinds
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kinds are found in bazars, as poorubee, puharee, amba, moefa, joala h u k , kc. ; the three
last are used in dyeing. Curcuma Zerumbet yields the medicinal root, highly valued by
the natives, called kecchoor and nur-kwhoor; zerumbad and ark-ul-kafoor of the Arabs.
I t is warm with a little aroma, and is considered stomachic in doses of two to three
grains, diaphoretic in ten grains, and emetic in doses of one dram. Two kinds are
found in bazars, one poorubee, from Bengal, the other puharee from the Hills. The
plant, Curcuma Kuchoor, nob., producing the latter, is more nearly allied to C. motatal~a
than to C. zerumkt. I t is cultivated in the hills above the Deyra Doon, in Sirmore,
and Bissehur, being sown in April, and dug up in November, when the roots are
scalded in boiling water, and then shaken in baskets until the fibrils and outer skin are
rubbed off. The long Zedoary of the shops, Dr. Roxburgh was unable to trace ; but
the round Zedoary, fragrant in smell, with a warm bitterish taste, he found to be
produced by Curcuma adoaria; to this, judioar and nirbisee are assigned as synonymes,
but, as mentioned at p. 50, there is considerable difficulty in ascertaining to what
products as well as plants these rightfully belong, particularly as several kinds are
enumerated. The fresh roots of C.Amada have the peculiar smell of a green mango,
with the warmth of ginger, and are valued in Bengal as a stomachic. The pendulous
tubers of Curcuma rubescens, Zeucorrhiza, and angustifolia, yield a very beautiful fecula
or starch, which forms an excellent substitute for the West-Indian arrow-root, Maranta
arundinacea. It is sold in the bazars of Benares, Chittagong, and Travancore, and
eaten by the natives ; a very excellent kind, called tikhur, is also made at Patna and
Boglipore, from the tubers of Batataa edulis.
The different kinds of Cardamom are yielded by several species of this family,
as, for instance, the most valuable of all, the lesser or Malabar cardamoms, called, in
Northern India, chotee (small), and Goozuratee elachee, by Alpinia, now Ekttaria Cardammum, so abundant along the mountains of the western ghauts, and of which there
appears to be a longer and narrower variety (long Malabar Cardamoms, Pereira). Dr.
Roxburgh supposes that the Cardamomum medium of the writers on Materia Medica is
the produce of his AZpinia Cardanumaum medium, indigenous in the mountains of Silhet,
and of which the aromatic seeds, called do-keswa, are gathered and sold to the druggists
in Bengal. The cardamoms which I procured in the bazars with the name of k r t r
elache, or great, and in Calcutta, as Bengal Cardamoms, are those with the 9-winged
capsules, and most probably produced by this species. Amomurn ma.rimum,Roxb., is the
only other species described by him with such capsules. A. sericeum is also called dooikesha. The remainder of the cardamoms are very uncertain, and require the comparison
of specimeils with the ripe fruit attached. The round or Cluster cardamoms of Sumatra
are said to be yielded by Amomum Cardamomum, and those of Madagascar, or greatest
cardamom, by A. angustifolium; while on the western coast of Africa, A. Grar~unt
Paradisi (A. mucrospennum, ? Smith v. Rees) yields the grain of Paradise cardamom, or
Meleguetta pepper (v. Guibourt and Pereira). Amomurn marimurn, of the Malay
Islands, has seeds with a warm, pungent, aromatic taste, not unlike that of carda-
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moms. The seeds of A. vilhum, or rough-fruited Amomurn, are exported from Java
and the Molucca Islands in great quantities to China, where they are considered warm,
stomachic, and strengthening. On the eastern frontier of Bengal, A. aromaticum ripens
its seeds in September, which are gathered and sold to the druggists under the name of
Morung elachi : though the seed-vessels differ in shape, the seeds have the spicy flavour
of the lesser cardamoms. A. dealbatum is called bura-elachi in Silhet. (v. Roxburgb,
F1. Indica, and Asiatic Res. xi.)
Along with these valuable products of this family, may be mentioned one which has
generally been referred here, though without any proof of its being the produce of any
Scitamineous plant : this is the fragrant root, burnt as incense by the Greeks and Romans
on their altars, and called Costus by the ancients, which has been supposed by many
authors to be the produce of Costua Arabicus. Dr. Roxburgh expressly states, that the
root of C.speciosus does not at all resemble the Costw arabicus of the shops. I myself
found the fresh roots almost insipid, and without any particular fragrance. The natives
make a preserve of them, which they consider wholesome and nutritious.
I n the bazars, however, two or three kinds of root are met with, having a general
resemblance to one another, and known by the name kooth, Arabic kust; to this, koostus
(-ros)
is assigned as a Greek, and koshta as a Syriac name. Three kinds are described :
1. sweet, light, and white ; 2. black, light, bitter, without fragrance ; 3. reddish, and
heaby, like box-wood. These evidently refer to the three kinds described by Dioscorides,
under the names of, I . a p @ x o r h~oxos;2 . rv8rxog ; 3 . avprarxos. I was only able to meet with
two kinds, one called koost-hindee, aud koost-tulkh, Indian or bitter costw, and said to be
brought from Mooltan. This is probably the m o s rv8rxos of Dioscorides. The other kind
is called kust-sheeren, with the synonymes of koost-buhree and koost-arabee, which is of
a light yellow colour, with a very pleasant fragrant odour, said to be brought into India
from Caubul and Cashmere. I t is said by the native authorities to be produced by a
plant having a root like Atropa Mandrogora, without stem, with spreading succulent
. leaves. This root is found in every baaar, and is what, I believe, is commonly called
Indian Orrice (Iris) root, and must form an extensive article of commerce. I t does not
appear to be produced in any part of India, though I am inclined to think that under,
the name yuchuk, it forms one of the exports from Calcutta to China, where the substance
is probably employed as incense. On comparing the specimens of the sweet Co.~tusin
my collectio~lof Materia Medica with those of Puchuk, bought in the Calcutta bazar,
I am unable to perceive any difference either in appearance or flavour. The whole will
form an interesting subject of inquiry for travellers in Northern India, to trace t h e ~ e
articles to the places where and the plants by which they are produced.*
168. O R C H I D E Z .

*

Since the above has been in type, and since my

" Essay on the Antiquity of Hindoo Medicine" has been

published, where I have (p.88) adduced from Garcias ab Horto, Est ergo Costus didus Arabibus Cost
aut Cut :-in M h c a ubi ejus plurimus est usus, Pucho, et inde vehitur in Sinarum regionem :' I have been
favoured with a visit from Mr. Beckett, long resident at Allygurh, who informa me that he used to procure
this
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Rcrsoosa aEpino ; floribus paucie peduncuhtie vagiois foliorum obvolutis ; d y c e d q u e truncato
apice bidentato, c o m b lacinia externa suprema lata sub-f&t+
capsuh 1ineari.-Tab. 89. fig. 1. a.
and 1.b. var. minor ; c. germen ; d. membranous bracts ; e. calyx slit open ;f. tube of corolla ;g. the
upper, and h. h. the two lower segments of the outer whorl ; and i.i.the two upper segments, with
k. the labellurn forming the inner whorl of the corolla
Hab. Lundour, Manma, Dhuwultse, Simla, Choor.
l2. luteu; racemo spiciformi strict0 esserto fioribua sparsis, calyce oblique tmncato o b t w tridentat4
capsula baccifdrmi subrotunda-Tab. 89. fig. 2. named R. epicata in plate, by inadvertence. I had
formed this species into a distinct genus by the name Cautka, in compliment tomy friend, Capt. Cautley,
F. G. S. ; but, in deference to the opinion of botanical fiends, I have r e f d it to Rosoosa. a. bract ;
b. germen; c. calyx ; d. the upper, e. the two lower segments of the outer ; and f. f. the two upper,
and g. the &bellurn of the inner whorl of the corolla ; i.k. the bacciform capsule bursting its valves
and displaying the seeds, covered with purple succulent arillus; I. a seed.
Hab. Mussooree, &c. in Himalayas during the rainy season.
R. pmpwea ; Tab. 89. fig. 8. a. ripe capsule ; b. t r a w ~ ~ e nneectim, and a longitudinal slit of
capsule to display the arrangement of seeds ; d. a geed, with its a d ; e. vertical eection of the
displaying the embryo and albumen.
Hab. Mussooree and Simla, and passim in Himalayas in rainy eeason.

16s. ORCHIDEE.

The Orchidea, named from a European genus, are yet most numerous in tropical
countries. Allied to the Marantacec~and Zingiberacea, like them they are remarkable
for irregularity, and still more for their diversity of form, but are distinguished by
their stamen and pistil being united into a column. The peculiar organization of Orchidea having been first elucidated by Mr. Brown; their systematic arrangement into
genera and species has only recently been fully accomplished by my friend, Dr. Lindley,
to whom I am indebted for the examination and naming of all those in the present
collection, and to his work for many of the facts in the following observations, which
are arranged in conformity to his division of the Orchided into the tribes Mala.ridece,
Epidendrea, Vandea, Ophrydea, Gastrodiea, Neottim, Ardhtuw, and CypripidiPa.
The Orchidea, whether epiphytal or terrestrial, are found in all parts of the world,
which are not very cold nor very dry. Warmth and moisture being most congenial to
them, they are necessarily most abundantly diffused within the tropics ; but species
extend beyond these limits, as Malaxis p a l u h a , to the north of Europe, and Calypso
borealis even to 60" and 68" in both the Old and New World. The most southern
stations of the epiphytes are those of Earina ~nucronatain New Zealand, in lat. 35" S.,
and of GmnM australb in Emu Bay, Van Diemen's Land, lat. 41" 9. Though found
in greatest nunlbers in the moist valleys at the foot of mountains, several ascend them
to considerable elevations, and were discovered by Baron Humboldt at elevations of
7,000,
this Indian omce-root from Umriteeher, under the name of kmt, to s a d to Calcutta, where it was sold by the
name of puchuk or p c h k for export to China. He also state#, that the roota Requently hnd attached to them
pieces of the stem, which were hollow and angular, and appear from description to be those of a channeled
umbelliferoua plant-rg Ferulaceam quiddam referens" of Clusiua E x d p. 205. Some species of HcrucleYm
in the Himdaym have very @ant roots.
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7,000, 8,000; and 9,000 feet, in the Andes of Quito a d Granada; while O&m
nubigenurn, occurs as high as at 14,000 feet in the Andes of Peru. So I found
Ddrobium alpestre, at 7,000, and Calogyne pracox at 7,500 feet of elevation on
the Oaks of Mussooree and Lundour in 30" of N. latitude.
From this extensive distribution, it would appear that there was not the same
connexion between structure and climate as we have seen to exist iq most other
families. But this may be an apparent, rather than a real exception. Many of the
Orchidetz being provided with tuberous roots, have theae, from their under-ground
situation, protected from the vicissitudes of temperature, and as they often exist in
moist situations, and flourish during the summer temperature, a kind of Iocal climate
may be supposed to be produced, in which a less degree of temperature appears to be
necessary. Thus, on the mountains of hot countries, there is constant humidity in
the rainy season, " from the air charged with moisture in the heated valleys rising
and depositing it on the mountains, when it reaches an elevation where it is cooled
beyond the point of saturation ;" and this being accompanied with equability, we have
two of the characteristics of a tropical climate, and find a lower degree of temperature, fully sufficient for the most luxuriant growth of many tropical genera and families
of plants, with numerous terrestrial, and the above-named epiphytal Orchidm.
This is the characteristic of the Andes, in what Humboldt has called " the region
of clouds;" so, in the Himalayas, at 7,000 and 8,000 feet, the thermometer ranges
between 60" and 70" for nearly three months, in the same place where in winter it
falls below the freezing point, and snow lies on the gronnd for a week together. I t is
worthy of inquiry, whether the equability of temperature, a little higher in the air,
is not greater even than it is on the mountain-top, and whether even the vicissitudes
of temperature are not less detrimental, because occurring in a very rarified medium.
I t might be expected, therehre, from the more northern situation, that the O r ~ k i d e ~
in the author's collection, would be in legs proportional numbers. This is ce-y
the fact,
but more m than is actually the cam, because the author was prevented by his m e d i d
duties from travelling at3 much as was necessary, for the d i o v e r g of planCe not widely
diffused ; while the native plant-collectors had not auffieientzeal to expose themselvw
much in the rainy season. The species are not more than e&ty in number, and the
majority from the neighbourhood of Mnsmree. The two most remarkable plants in
the collection, Dr. Lindley considers to be a Coralkrrhiza with Leaves, and a new
species of NeoUia, allied to our European bird's-nest Dr. Falconer, my friend and
aucceesor in the charge of the Saharunpore Bdanic Garden, being required ta eeek for
localities for the cultivation of tea, has fortunately had much greater opportunities of
travelling. He has succeeded in making many important accessions to the family of
Orchidee, as his untiring zeal induced him to travel much in the midst of the rainy
season, to the great risk not only of his health but of his life. He informs me that
he has discovered a new genus of the Gastrod&, and andher of the =laside@, of
which the plant stands nine feet high, and makes a most splendid a p p r a n c e ,
with
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with rich yellow Cytqpera-like flowers. The oeed vessel has no ribs, and in one
flower a plurality of stamens was found.
The most important addition, however, wbiah Dr. Falconer has been fortunate
Thia
enough in making, is one which elucidates the organization of the Orc*.
is one of the family which is always triandrous, and of which be observes, that the
three anthers are not the only singularity ; the 'flower is perfectly regular ; the three
sepal segments being exactly equal, as are also the three petals, which, although of
the same length, are twice as broad as the sepals. The column is also symmetrical ;
and as there L no labellum, it is difficult, when the flower is removed from the axis,
to find out which of the petals represents the lip. Further, and what is most interesting
of all, that is, the normal position of the supplementary anthers in the family. Dr.
Lidley, in his formula, makes them alternate with the lateral petals, while Mr.
Brown, from the structure of ApstasM and Cypripdim, considers that they alternate
with the lateral sepals, and belong to a different whorl from the fertile anther. In Dr. F.'s
plant, i t is most distinctly evident, loth by a decurrent ridge of each filament and by
transverse sections of the column, at all heights down to its base, that the supplementary anthers have the same relative position as the usual fertile one, and in harmony
with Dr. Lindley's formula. Further, Dr. F. has another variety of the species (he
first thought they were two), in which the column is sliced off in front, as is usual in
Dendrobium, and then the labellar petal is invariably developed into a spurred lip ; so
that it would appear, that in the family the irregularity of the lip is a state of anamorphosis, consequent on the imperfect development of the column, or vice uerdd ;in fact,
that the deficiency in the one is abstracted to make up the excess of the other.
The Mahxided, though named from the European genus Maluxis, consist chiefly of
extra-European Orchided, divided into the tribes PkumthallecE and Dendrobiw. The
former are found in the tropical parts of America and Africa, as well as in the islands
of the Pacific and Indian Oceans, with a few species in New Holland, New Zealand,
and Norfolk Island. Some ascend considerable elevations, as Pleurothallis lauriifolia
and pukhella, to 7,000 and 8,000 feet on the Andes of Quito, and Reatrepia aprtennifera
to nearly 9,000 feet in New Granada and the Andes of Paraguay. I t is of this tribe
that the genera and speciea extend to the most northern latitudes, as Malaxis paldoba
to the north of Europe, with species of Microstylis, Liparis, and Corallorhiaa, which
are likewise found in North America. Of these, Malaxis is alone of limited distribution.
The others, whether few or numerous in species, we yet very widely distributed.
Thus, Microstylis and Liparis, numerous in species, are found in the tropics, both of
the Old and New World, in the island of Otaheite, and in China and Japan, Liparis also
in New Holland and the Mauritius. Both extend from the Indian Archipelago to Ceylon,
and thence along the Himalayas, from Silhet to Nepal and Mussooree. Corallorhiza,
though consisting of only three species, has these widely distributed, one in Europe,
the second in N. America, and the third in the Himalayas. This, C. foliosa, Dr. Lindley
considers the most curious thing in the Indian collections.
3a2

But genera are not alone
common
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common to these different parts of the world, the same species appear to be found in
widely separated places. Thus, Microstylis Rheedii occurs in India, Java, and Otaheite.
Liparis elata in India and Brazil ? L. longipes in the mountains of Ceylon, as well as in
those of the East of Bengal, (Lindl. Orchid. p. 21-30). L. olivucea extends from Nepal
to Mussooree, near the Abbey ; where L. livida, a new species, was likewise discovered.
The remaining Pleurothallidea are -either such as are peculiar to India and tlie
Himalayas, or are found rather in the tropical parts, both of the Old and New World.
Thus, Oberonia, which extends from Java, Ceylon, and Silhet, all along the Himalayas,
has 0. brevijolia common to the Mauritius, and the Society Islands. 0. mymrus in
the latter and Nepal. 0. iridgolia, found in Otaheite by Sir J. Banks, occurs also in
Ceylon, and extends from Taong Dong all along the vallies of the Himalaya, from
Silhet to Nepal and the Deyra Doon. Dienia has two species in Mexico, one in Siberia,
and three in Nepal. D. congesta is common to the last and China. D. cyliradrostuchya
is the most common species in the Himalayas, extending from Nepal to Mussooree and
Simla. Otodilus is a Himalayan epiphytal genus from Silhet and Nepal. Pholidota
occurs in these, as well as in Java and Ceylon ; the species P. imbricata in Nepal,
Silhet, Martaban, and Tavoy. Empusaria is a Himalayan genus, of which the species,
E. paradoxa, extends with Microstylis Wallichiana from Nepal to Mussooree, and both
are allied to Northern Malasidea. Cdogyne is one of tbe most widely diffused, as
it is one of the most ornamental, of the Himalayan Malaxidea?. Species are found in
Java, Tavoy, and Ceylon, as well as in China and Japan. They extend all along
the Himalayas to Mussooree and Lundour. C. cristata and ocellata, found in Silhet,
extend as far north as the valleys of Sirmore and Kemaon. The delicately beautiful
C. prac0.r extends to as high a latitude, but to a greater elevation, being found ornamenting, with its large richly-coloured flowers, the branches of oaks on Lundour
a t 7,500 feet of elevation, in 30" of N. latitude ; but only during the moisture of the
rainy season. C.Jimbriata is a species which is found in China, as well as, (or a very
nearly allied species), in Nepal and Kemaon.
The tribe of Dendrobria are chiefly found in tropical parts of the world ; but, as in
others, a few extend beyond these limits, as well as to considerable elevations. Most
of the genera included in the Indian Flora are Asiatic, and chiefly found in southern
latitudes, as Trias, Phreatia, Eria, Aporum, and Mycaridanthes. Of the last, one
species occurs in Nepal, where Monomeria is also found. Phreatia and Eria occur
both in Java and Ceylon ; the la r also in China, and along the Himalayas from
Pundua, as far as the valleys of the Choor, where are found E. alba and E.Jlava, first
discovered in Nepal. Polystachya contains only five species, but these are widely
diffused; one species alone, P. luteola, having the distribution of the genus, with
the exception of not being found in Sierra Leone, but occurring in Mexico, the
West Indies, Mauritius, as well as in Ceylon. Cirrhopetalum and Bolbophyllum are similarly and widely distributed ; and the first has one species, C. Thowrsii, in Otaheite,
Madagascar, Mauritius, and Java. C. Roxburghii is found at the mouths of the
Ganges,
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Ganges, and C. Wallichii in Nepal. Bolbophyllum, very numerous in species, thought
to be confined to Africa and Asia, has also been found in Demerara, and extends east to
China, with several species in Nepal. B. Caryanum spreads from this as far south tia
Martaban, and B. odoratis3imum is common to it, with China. Dendrobium, however,
which gives i t s name to the tribe, is the most numerous in species, though these are not
in proportion widely distributed, as they are chiefly confined to the tropical parts of Asia,
two being also found in China and Japan, four in tropical New Holland, and one in
the Society Islands. Several species extend as far as Nepal, but only one has as yet
been found further north in the Himalayas, and that is D. alpestre, figured in the
present work, which is very closely allied to, and may be only a variety of,
D. denudans, discovered in Nepal. D. alpestre is found on the oaks and rhododendra of the Mussooree Range, especially on those of the part called the Abbey Hill.
The tribe of Epidendrece, so named from an American Epiphyte, chiefly inhabit the
intra-tropical regions of the New World, but also of Asia ; a few extend northwards
into India and China, and one species, Bletia aphylla, remarkable for being destitute
of leaves, extends into Florida and South Carolina. A few species of Epidendrum attain
elevations of 8,000 and 9,000 feet on the Andes of New Granada : so, in the Elimalayas,
a species of +athogloftis is mentioned from Gossainthan, but the elevation is not indicated. The Indian species are chiefly found in the southern parts, but extend along the
Himalayas as far as Nepal. The genera Ipsea, Cytheris, and Ania, do not extend beyond
Silhet, where Bktia obcordata is also found, and is remarkable as belonging to a genus,
of which several species are found in tropical America, with one in Madagascar, and
another in Mauritius ; B. hyacinthina, a native of China and Japan, is naturalized in
the Calcutta Botanic Garden. cSpathoglottis, Anmdina, and Phojus, found in the Indian
Archipelago, and also in China, extend likewise to Silhet and Nepal : the laat includes
among its species, many which are highly ornamentaI. Apaturia having one species in
China, near Macao, extends from Ceylon to Silhet, and as far as 288" N. latitude ;
A. Smithiana having been found by Dr.Wallich in the jungles near Kadjuree Ghaut in
Oude. The species of Orchidea, figured by Dr.Wallich in his Plantae Asiaticae Rariores,
belong to the tribes Malaxidea and Epidendrece.
The Vandea, named from the Sanscrit Vanda, a name applied to some epiphytal
Orchide@, but more especially to Vanda Roxburghii, indicates that some at least of this
tribe are found in India, as indeed is also apparent from most of the Orchidea figured
in Roxburgh's Coromandel Plants belonging to this tribe, though many of the most
ornamental genera are S American, as Maxillaria, Cattleya, Catasetum, Stanhopea,
Gotzgora, Cwyanthes, Burlingtonia, Oncidium. Endlic her has briefly stated, that they
are either epiphytes or terrestrial : the American species have in general pseudo-bulbs,
with but few leaves, while the Asiatic are chiefly caulescent. They are distributed in
almost equal numbers, in intra-tropical Asia and America. Calypso alone inhabits the
extreme north, or between 60' and 6S0, both of the Old and New World, and the

.

same species, C. borealis, is indigenous in both. But some are found at considerable
elevations
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elevations in the Andes, as species of Maxillaria, at 7,000 and 8,000 feet in the
Andes of Popayan, and Oncidium nubigemcm as high as 14,000 feet in the Andes of
Peru.
The genera, some consisting of only single species, which are peculiar to Nepal,
are, Cremastra, Sunipia, and Cyptochilus; TetrapeZtis and Chilochieta are found in
Nepal and Silhet ; Camarotis and Miopera in Silhet only ; Diplacentrum, in Hb.
Heyne, therefore probabIy a plant of the peninsula of India; Acanthqphippium in
Silhet and Java ; Ckiaostoma in the latter and Ceylon.
Geodorum is a genus common to New Holland and the southern parts of India and
Japan. G. dihtatum is found in the latter, as well .as in Silhet. Euibphia and Cyrtopera, nearly allied genera, are also widely diffused, both being found at the Cape of
Good Hope and in Madagascar ; the latter also in Sierra Leone, and the former in the
West Indies and Peru. Though containing but few species, both are widely diffused
over India. Cyptopera fiva extends from the Morung Hills to Deokhutal on the
banks of the Tonse, within the Himalayas; and C. obtwa, a new species, Tab. 87.
fig. 1. is found in the valleys of Mussooree, Shalma, and Surkunda, about the same
latitude. So, Eulophia extends from the southern to the northern parts of India,
E. herbacea being found in Ceylon, and as far north as the valleys of the Girie and
Aprwal, in 30° of N. latitude. E. campestria, found by Dr.Wallich near Bhurtapore,
in Oude, I found in arid situations in the Kheree jungles, and in the ascent to Urukta.
E. Vera, nob., ia a new species found still further north near the banks of the Jhilum,
and not far fiom the road which leads from N. India to Cashmere.
Other genera, more numerous in species, which extend from the Indian Archipelago
along the Malayan Peninsula to Silhet and Nepal, are, V a d , Sizccolabium, Podochih,
Brides, and Calanthe. Of these, Van& and Er&s occur also in China ; and one
species, K muIt@wa, is likewise common to both: so is, also, 23. odoraturn, which
spreads from Nepal to Chittagong, and thence along the Malayan Peninsula to CochinChina; E. ajine, a Silhet and Nepal species, spreads even to 30' N. along the valleys
of the Himalaya. Saccohbium has one species, S. grsttatm, spreading equally far
north, as it grows on trees in the Kheree Pass and Deyra Doon, and is also found in
Nepal, Silhet, Malabar, and Java. A few species occur in Madagascar, as well as
with Calanthe in the Mauritius. S. guttatum, curvifolium, and papillosum, are common
to the Peninsula and Nepal, as is Calanthe masuca to the latter and Ceylon. Calanthe
extends as far north, but to much greater elevations ; C. plantaginea, a Silhet and
Nepal species, being found as high as Mussooree in flower in April ; and C. tricarimta,
a Nepal species, on Manma, Urukta, and Choor.
Zceockzdes and Cymbidium are more widely diffused, being found in America and the
Indian Archipelago, as well as in the Himalayas from Silhet to Nepal, and likewise
in China. The former is also found in the Mauritius, and the latter at the Cape of
Good Hope and in New Holland, and is that which spreads furthest north ; C. macrorhizum, Lindl., having been obtained from the valleys liear Cashmere. C. triste is a
species
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species found in Japan, the Ladrone Isles, and in New Caledonia ;as well aa in Ceylon
and at Noakote, in the entrance to Nepal.
The Ophrydece, named from the European genus, Ophrys, are terrestrial plants, with
tuberous roots, found in the temperate and sub-tropical parts of the world. Some
genera are peculiar to the Indian Flora, as Ate, the most southern, found at 4,000 feet
of elevation in the Dindygul mountains ; Celoglossum in Mysore, Tavoy, and Nepal ;
Diplomerb in Silhet and Nepal ; Aopla in the latter only; with Hernipilia, of which
the single species, however, H. cordifolia, extends from Gossainthan to Mussooree.
The other genera found in the Himalayas are better known, as their species chiefly
occur in Europe, N. America, and N. Asia, as Orchis, Gymnmbia, Platanthera, and
P d y l w , with Aceras and Herminiam, which occur only in Europe and the northern
parts of Western Asia.
The genus Orchia, containing nearly fifty species in the Old, has only one,
0.spectabitis, in the New World, which extends from Canada to Carolina ;so one only is
found in the Himalayas from Peer Punjal to Goseainthan, and this a variety of 0. latifolia, which occurs in the colder parts of Europe and of Asia. Gy&nia
cylidrostacltya from Kunawur, differs little from the Siberian form of G. Conopsea. G. spathu&a, a diminutive species, is found on Kedarkanta. Aceras augwtifolia, Peristylus
goodyer&, and Herminiurn gramineum, are found on the Mussooree Hills and in Nepal.
Of Platanthera, the entire lipped species occur in the Himalayas. Among those with
(P. gigandivided lip, are species in Burma and the Peninsula of India. P.
tea, Sm.?) extends from Amboyna to Canton, and from Java all along the Himalayas
to the Kheree Pass, and even to Mussooree. Of H a h r i a , numerous in speciea in
tropical parts of the world, several occur in the Himalayas in the rainy season. Of
these, H. plantaginea and commelinifolia occur in the Peninsula of India, and also at
Mussooree. H. stenopetala, (Lind. Sp. 60) from the valleys towards Cashmere, appeam
to be the most northern species. Satyrkm, found in Southern Africa, has the same
species S. Nepakmb, in the southern mountains of Dindygul and in Nepal, whence
it extende north even as far as Cashmere, and also into Lower Kunawur, and thus has
a very wide distribution.
Dr. Falconer has discovered on Dhunoultee a new genus of the tribe G a s t r b ,
of which the other two genera are fbund, Gastrodia in New Holland and Java, and
Epipogium in Europe and Central A ~ a . Dr. P. describes his plant rn having the habit
and look of an Orobanche, with a monophyllous perianth, the sepals and petals being
united into a tube for two-thirds of their length, whence he has named the genus
Gamqpkis.
The Neottiea are terrestrial OrchideQ of temperate, but also of tropical, parts of the
world; so we have them both in the southern latitudes and the colder mountains of
India. Qf the former, and of those peculiar to this flora, Hybphila and Myoda, called
Plan& d c a by Endlicher, are found in Singapore and Penang. Etaria and Microchilus extend from the Mauritiue and Java, with Tropidia h m the Malayan Peninsula
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sula to Silhet, where TTpZeura and C m i d i a are found, and Gcorchis and H q m
in Nepal. Anectochifur (Chysobaphur, Wall. Tent. P1. Nep.) is a genus found in
Java; but A. Roxburghii, a species which exists in Silhet, Nepal, and es far north
as the valleys near Choor and Kedarkanta. Zeuxina, Lindl. (Ptwygodium, Roxb.)
contains only one species. 2. sulcata, which is very generally diffused over the plains
of India, and the only Orchideow plant I ever found in them, that is, in the Doab,
and have specimens from as far north as the banks of the Sutlej, where it flowers
in the month of January.
The NeottietE of the more northern parts of the Himalayas, are better known in
northern and temperate regions, as species of Spiranthes, Neottia, and Goodyera.
8.amena, a species found in Eastern Siberia and the North of China, extends in the
Himalayas from Silhet to Nepal ; and thence, with Goodyera procera, to Kemaon and
Gurhwal. Neottia having only a single European species, has another, N. listeroides,
in these mountains, near Mussooree, which Dr. Lindley considers as most remarkable,
in having the brown habit, bird's nest roots, and short round sti,pa of N. Nidus auk,
but with the spreading perianth of Listeru; and as thus confirming the propriety of
keeping this genus distinct from Neottia.
Epipactis is placed by Endlicher among Neottim, but by Dr. Lindley among Arethwa.
The genus is common, as well as Cephalanthera, in Southern and Central Europe;
the former is found in these mountains from the Sutlej to Silhet, and the latter to
Nepal. The specie8 are four in number, E. conairnilis, Don, and E. mcrostachya;
whether or not these be distinct species, they are bothvery closely allied to theEuropean
E. Zatvolia. E. herbacea is a new species from Mussooree, and E. Roykana, another
from Lippa, in Kunawur. Cephalanthera acuminata is common in Nepal and Mhassoo
near Simla, as well as in the oak forests of Lundour, flowering in spring. Other
Arethusee occur in Nepal, as the new genus Anthogonium, with two species of Pogonia,
of which the others are found in North America.
Vanilla, which is included in Arethusee by Endlicher, but separated into a distinct
order, van ill ace^, by Dr. Lindley, is best known for its aromatic fruit, and as a
produce of the hottest parts of Equinoctial America. The genus is also found in
Tropical Asia, one species being indigenous in Penang and another at Singapore. Dr.
Lindley informs me that Dr.Wight has a third, Vanilla pterosperma.
Cypn'pedium, which alone forms the tribe of Cypripediece, is found in the temperate and
cold parts of the northern hemisphere. It extends all along the Himalayas, at considerable elevations from Simla to Silhet. The species are highly ornamental. A. cordigerum, discovered in Nepal, is also found on Manma and Mhassoo. There is a new
species in Lady Dalhousie's collection from Simla.
TheOrcliidee, remarkable for their extreme variety in form and appearance, as
well as for the curious structure of their flowers, are much prized as objects
of floriculture, since modern science has shewn the causes of former failure, as well
as the mode of insuring the present success by attention to principles which are of the
most
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most extensive application ; that is, ascertaining not only the temperature, but also
the degree of moisture of climate, with all the local circumstances which control the
natural growth of plants, before we attempt their artificial cultivation. Considering the
number and variety of the species, as well as the extent of gratification which they
afford to one of the senses, their utility to man, in the common acceptation of the term,
is not of a corresponding degree. Many, however, of the Orchidm are remarkable
for their fragrance, as exemplified in several of the Eaat-Indian MaZaxidm, as well as
in some South American Epidendra and in Maxillaria a r m t i c a ; but most conspicuously in Vanilla aromatica, the dried fruit of which is so considerable an article of
commerce, solely on account of this property; depending on the presence of an
essential oil and benzoic acid. Vanilla has been arranged among aromatics and
excitant in medicine, but is chiefly useful for,giving a flavour to icea and confectionary,
as well as scent to some perfumery.
Some of the Orchidere were in ancient times considered to be vulnerary, and are
still stated to be so in Persian works. But the most important product of the family,
and one which deserves to be more extensively employed as an article of diet for the
sick or the delicate in constitution, especialIy children, is the nutritious matter
secreted in the tubers of many of the Orchidee. These are well known in many places
by the name SALEP, which is sometimes corrupted into salop or salooy. They are of a
flattened ovoid form, semi-transparent, and thought, from their appearance probably, to he
a gum by some ancient authors, but now usually stated to consist principally of bassorine,
some soluble gum, and a very little starch, though the analysis is not yet definitively
settled. Salep is often stated to contain the largest quantity of nutritious matter in
the smallest space, and that about two drachms is sufficient for an invalid's meal. About
sixty parts of boiling water are required to one of powdered salep to dissolve it.
The tubers of the Orchidm have been used as medicinal agents from very early times,
as we see from the works of Theophrastus and of Dioscorides, and their statements are
repeated in the works of the Arabs. I n these they are described under the names
khugyut-al-salib and khusyut-al-kulb, literally Testiculus vulpis and T. canis, for which
the Greek names assigned are orkhis, saturyoon, and turphyla, evidently the owg,
Xamprov, and rprpvMov of Dioscorides, Several different kinds are mentioned; but, as
might be expected in a family like the Orchidee, it is difficult to ascertain what were
formerly the officinal species : indeed, even those of the present day are unknown. In
the first place, it is uncertain whether the Greeks obtained their knowledge of the uses
of these tubers from Eastern nations, or this was the result of their own observation.
In the former case, the species must be extra European, and may be still unknown ;
but in the latter case, some of the European species, which have been employed as
substitutes for Oriental salep, may be the original ones.
Sprengel (Diosc. ed Kuhn. ii. p. 553,) considers that Orchis papilionacea, L, which is
L the modern, to be the ows of the ancient Greeks.
at the present day called ~ ~ X E Tby
The other plants, which are supposed to be alluded to, have been differently determined
3B
by
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by different botanists, and are enumedted by Sprengel. OTdhis M h , mascsrla and
+nilitari,, give, according to M. Beissenhirtz, the best salep in Burope; 0. macuhta
and ZatVoZia, a little inferior; hut that of 0. bfolia is stated to be of bad quality.
Cullen, on the contrary, says, " I have seen it prepared in this coudtry from Orchi8
bifolia, zis pure and rirc peAct as any that cornea from Turkey." In Fhtice, Salep i d gene is said to come chiefly froth Nivthmoih. The Orkdtal Salep Is bbtalhed in Europe
fmh Turkey, ~ a t o l i a ,and Persia, but the plants which produce it are unknown.
In India it is obtained h t n the Nbrth, that is CauBul and Cthhmere, ahd sold at a
high price even A t the Hurdwar fair. On sending p d M e r s fiom the bahnrunpore
Botanic Gardeh, ih dompaitiy with the northern inerchadts, they found the Salep plant
in the hills, not far Prom the Jhildtn, and near where the toad from India to Cashtnere
crosses that river. The specimens in fluit, with tubers attached, which retsembled the
salep of commerce, appear to Dr. Lindley to be those of a species of Eudophia, atld
which I therefore vetltured to name E. ucra. The probability of this genus yielding salep
is confirmed by E. compestris, which is common in and near the Kheree Pass, yielding
some df very good quality, as I have proved by experiment, that is, boiling for a short
time, and afterwards carefully drying. This I was led to do, by hearing that the natives
were in the habit of preparing add selling it by the name of Salep m k e e , as a substitute for the larger and finer salep of Cashmere. Another kind seems to be prepared
in the Himalayas, as Lieut. Hutton, in an account of an excursion to the Broang
Pass, states that the grassy hilIs between Phagoo and Muttiana prodwe during the
rains immense quantities of a species of Orchis, which the natives call Sakp m i m e , the
roots of which are sometimes collected and dried, and afterwards brought to Simla, or
sent to the plains for saIe." The same statement is made respecting one of the Orchidece
at Mussooree, probably E. herbacea, which is common there. There is no doubt that
very excellent salep might be prep&red, both at the foot of and in the hills ; while the
genuine plant might also be introduced, if it already has not been so, by Dr. Falconer,
from Cashmere. Great care would require to be paid to the habits of the plants, as
they take some years to come to perfection, so as ~ o to
t imdicate them after being
introduced ; particular tracts of the hills bight be cleared only in successive years, as
is done with the cutting of fir or other fo~estsgrown for timber.
Aceras anpatifilia. Tab. 87, fig. 1. Lindley. Genera and species of Orchideous p h t g p. 282.
Hab. bsainthan. ( Wallich). Mussooree and Simla. (Royle).
Perisfylus goodyeroidee. Tab. 87, fig. 2. Lindley, 1. c p. m8.
Hab. Nepal. (WaUkh). Mussooree and Sabathoo. (Royle).
Herminiurn gramimrn. Tab. 87. fig. 3. Lindley. 1. c. p. 506.
Hab. Nepal. ( Wdlich). Muamree. ( R q k ) .
Cyrtoperafiva. Tab. 88. Lindley, 1. c. p. 189.
Hab. Morung Mountains. (Hamilton). Deokhutul, on banks of the Tonse. (Royk).
Dendrobium alpeetre (Lindl. sp. n.) caulibus brevibus ovatis caespitosis erectis vaginis foliorum lax6
vestitis polyphillis, foliis o b l o n p l a n ~ l a t i stenuibus apice obliquis, racemis laterdibus terminalibusque
nutantibus multifloris, sepalis acuminatia lateralibus basi incurvia petadis minoribus, labelli trilobi lob0
lnedio crenulato crisp acuminato lateralibus inciso-serratis : lamellis duabus linearibus in medio. Tab*88,
f. %.-Dr. Lindley, by whom this and the other Orohidea were selected for figuring, fears this is nothing
more
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more &an an alpine state of D. denudattun Don, with which it ras placed by him in Dr.W$lich's
distribution. It differs chieily in its shorter stems, and in the lateral aegmentr of its lip being deeply
fringed, instead of being slightly serrated ; the lamelk in the middle of the lip seem also smaller and
thinner.
Hab. On oeks on the Abbey-hiY at Mumwee.

169. IRIDACEB.

The Iridacm, named from the genus Iris, which is itself so called from the variety
of colour of the flowers of its species, contain genera chiefly found in the temperate
parts of the world, but which are not absent from purely tropical regions. They are
chiefly abundant at the Cape of Good Hope, occur in Van Diemen's Land- and in
Patagonia, as well as north in Carolina, Europe, and Siberia.
Gladiolus, Trichmema, and Moma, occur in the northern hemisphere of the Old
World, as well as at the Cape of C d Hope; the last has two species in S. America.
Crocus, Pardanthw and Iris, alone come within the bounds of the Indian Flora. The
first is usually considered as being confined to the south of Europe and the Caucasian
region, but some species may be indigenous in Persia, where Saffron has long been known
and cultivated even as an article of export, as it is in the present day. I t is so likewise in the valley of Cashmere, according to the testimony of Bernier, Fomter, and
Moorcroft ; but whence, indeed, I myself received bulbs in 1826, which flowered in the
Saharunpore Botanic Garden, and of which a drawing wm made (v. Tab. 90. fig. 1).
This I consider to be only a variety of C. sativus, or common saffron,which has always
been considered an Asiatic species earIy introduced into Europe. Pardanthw is
common to China, Japan, and the Himalayas ; and the same and only species, P. chinensis, is found in all. In the plains, both of theqeninsula and of Northern India,
it is seen only in a cultivated state, flowering in the rainy season: but on Urukta
and Kedarkanta I found it in a wild state, as it no doubt also is in Nepal.
Iris, a genus, containing numerous species, common in the temperate parts of the
northern hewisphere ; has also several in the Himalayas ; one is also common in the
gardens of India, and bas probably long been known there. I t may, perhaps, be identical with the species referred by Dr. Roxburgh to I. chinensis, though Mr. Don thinks
that my specimens belong to I. nepalensis. Four species of Iris have been discovered
in these mountains ; I.nepaknsia and decora in Nepal and Kemaon, and I. kernarmensis
in the latter. These have all been found further to the N.W., as on Surkunda, Urukta,
Kedarkanta, Choor and Lundour. I. decora I have also received from Pungee in
Kunawur, and I. Moorcrofliana from Ludak ; but Professor Don, after comparing the
latter with specimens sent by Pallas to Linnaeus, thinks it hardly merits the rank of a
distinct species. I. longifolia was grown in the Mussooree Experimental Garden from
seeds procured from Cashmere.
The Iridece, conspicuous as ornamental plants, have also been long used medicinally,
though not possessed of very active properties. Iris Jlorentina is still much employed
on account of the agreeable odour of its root-stocks, chiefly in perfumery, and for
3 ~ 2
imparting

372

I L L U S T R A T I O N S O F THE B O T A N Y O F

[I?.i&cca.

imparting an agreeable flavour to the breath : being also in some degree acrid, it has
been empIoyed in making the peas for keeping open issues. I.germanica and P s d acorus, are other species supposed to be included under the ancient Iris of the Greeks,
while I.fetidiosima is conjectured to be the Xyris of Dioscorides. The former are referred
to in Arabian authors by the name LA\eersa, with sosun for the Arabic and Persian
synonyme ; and the different kinds distinguished as white, blue, yellow, and manycoloured aosun. This name appears to be of the same origin as the Syriac suaeann,
and the susinum of the Greeks, and probably also of the shushan of Scripture, which
is usually translated lily ; and likewise of the swhannim of the 45th Psalm, supposed
to refer to the " lilies of the Nile," worn as an ornament of the head-dress by the female
choristers of Egypt (Athenaeum, 1837, p. 537). The species of Iris cultivated in India,
it is not uninteresting to observe, is also called aosun, and its root-stocks used for' the
same purposes as the Iris of the Greeks. Dr.Wallich's specimens still retain some
of the peculiar d o u r of the Florentine Iris. The Iris root, sometimes said to be aD
article of the commerce of N. W. India, is no doubt the koot or Costus, mentioned at
SafTron is another article of Eastern as of Western commerce and medicine. Its
European name is evidently derived from the Arabic zafru~r; while its Greek xpowr, is
too closely allied to the Hebrew karkom and the Persian kerkum, to allow us to doubt
of their all having a common origin. Though early cultivated in Europe, it was
originally most probably introduced from the East. I t is still cultivated in Persia, as
well as in Cashmere, and imported into India from the former in cake, and from the
latter in the form of what is called hay sapon ;the former is much the higher priced,
but both are as highly esteemed in India as medicinal articles, as saffron ever was in
earlier times in Europe. I am indebted to Professor Don for the following characters
of the species of Iris.
1. I& rzepcrlensSe, barhta, scapo compresso sulcato pludoro foliis ensiformibus plerumque longiore,
spathis foliaceis subqualibus, sepalis omxlibus emarginatis, ovario obtuse trigono tubi periantllii infundibuliformis vix longitudinemTall. Cat. n. 6060 ; Lindl. in Bot.Reg. t. 818 ;Royle, t. 90. f. R I.japiccr.
Thunb. in Linn. Trans. 2, p. S f l ?
Hab. Nepal (FVaUich) ; Kemaon (Blinkworth) ; B~chuckyGhaut, between Pabur and Tonse, and
Bhala Gaon (village), on the ascent to Surkunda (Royle).
2. I.kemaonenh, barhta ; scapo brevissimo unifloro, perianthii tubo longissirno subfiliformi, sepalis
interionbus bilobis longd unguiculatis, ovario turbinato trigono, stigmatis lobis integerrimis.
I.kenaaoneneie, Wall. Cat. n. 606%; Kemaon, (Blinkworth) ; Kedarkanta, (Royle).
3. I. & m a . Wall. PI. Asiat. Rar. 1, p. 77, t. %.-I. 8&ata. Ejusd. Cat. n. 5048.-I. mpalmdr.
Don Prod. F1. Nep. p. 64.-I. orientalis. Thunb. in Linn. Trans. 2, p. 3% ?
Hab. Nepal, (Wallich) ; Kemaon, (Blinkworth) ; Chaor and Punjee, (Royle).
4 I. w f d i o , imberbis ; foliis margine -brig,
scapo brevissimo unifloro, sepalis sublanceolatis
integerrimis, tubo perianthii vix ullo, ovario elongato triguetro scapum adrequante, stigmatis lobis integemmis.-I. hgzfdin, (Royle) ; t. 91. f. 2.
Hab. From Cashmere seed in Saharunpore Botanic Garden.
5. Crocus sativw var. Caehmerianus. Tab. 90. fig. 1. Plant in flower (b) style and stigmata ; 1 a.
Plant in leaf.
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170. BURMANNIACEBE.
The B ~ r m u ~ a c are
e e not closely allied to any known family; by some botanists
they are placed near Hamodorucea, of which no species have been discovered within
the limita of the Indian Flora. This family contains but few genera, and these, with
the exception of BumanttM, but single species. They are found in moist situations
within the tropics, both in the Old and New World ; extending also in the latter as far
north as 35O, and south to the Rio Negro in 33". I n the Old World species occur as
far south as 35" at the Cape and in New Holland. From Madagascar and the Tropical
Islands they extend into India as far as Nepal, where Burmannia dbticha, a species
first found in Ceylon, occurs, as well as in the more distant locality of the neighbourhood of Port Jackson, in New Holland. Dr. Roxburgh has described B. tnfira from
Penang, which closely corresponds in description with B. calestis, Don, which has
been figured in Tab. 91. fig. 1. from an imperfect drawing of Dr. B. Hamilton's. Among
which, (Ic. i d . 282), there is another closely allied, if, indeed, it be a distinct species,
B. bifClrM. The published figures of this genus display its wide distribution, as B. capitata, under the name of Triptereffa, by Michaux, from N. America ; three species by
Martius, from Brazil, B. diaticha from Ceylon, and B. celestis from Nepal.
Btwmalaio c&tis.
Don. Prod. Fl. Nep. p. 44. Syet. Veg. Schultes. vii. p. L.xxv. Tab. 91. fig. 1.

The Amaryflidee, numerous in genera and species, and well known as ornamental
parts, are widely distributed ; though we do not observe much correspondence between
structure and distribution, as some are found in very hot, and others, as Galanthw,
in equally &ld parts of the world. Tbey abound at the Cape of Good Hope, also in
tropical and extra-tropical America, with a few species of other genera, as well as of
Narcissus, in the South of Europe and the North of Africa, the Oriental region, and
in China and Japan. Narcissus Tazetta, known in India by the Persian name nurgus,
extends from the Mediterranean into the Oriental region and Persia, and thence to
the Himalayas and China. Though found in all these, it must, no doubt, have been
introduced into some, on account of the high esteem in which it has always been
held in Oriental regions. Dr.Wallich obtained it in Nepal, and I found it in some
apparently wild situations; but I ascertained that all respecting which [ could get any
information, were the sites of old habitations and deserted gardens.
Crinum, and Pancratium therefore, alone belong to the Indian Flora, and are also
both found in Equinoctial America; the former also in Western Africa, the Cape
of Good Hope and New Holland. Pancratium delights chiefly on the coasts of many
of the Indian islands, extending to the coast of Arabia, and thence to those of the
Mediterranean, where P. maritimum is found. In the gardens of India two species are
especially common, P. aeylanicum, Hind. chumbuk, and P. longfirurn of Roxburgh,
which, by the natives, is called sooiffia. Crinum likewise delights in tropical islands,
and
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and extends along the Malayan Peninsula to Silhet, and all along the Himalayas, as
well as in Ceylon and the Peninsula of India ; but Dr.Wallich not having enumerated
either Grim or Pamatium in his Catalogue, I find it difiicult fioln wmt of time
to examine the speoimens in the B.I. Herbarium, to trace either hk awn, or Dr. Roxburgh's species to northern parts. But C. katifolim, mkh-&sun, a native of Bengal,
is common in the gardens of N. India. I obtained another species, apparently C. to&cur&, from the Muhunt's (tbe head priest of the Sieks) gaden at Deyra ; and a third,
which appears to me new, fiam Munsar, in the interior of the Efimalayao, which I
have called C.HimalePlse.
The Amaryllidee are Mnropicuous for their Inghly ornamental nature. Many of'them
also poesess considerable energy of action, though few are much employed as medicinal agents. B m m g i a toxicaria is said to be used by the Hotteatots for poisoning
their arrows, and Hamanthus mccineus as a substitute for squills at the Cape of Good
Hope. Crkum asiaticum is employed medicinally by the natives of India; and the
bruised leaves, made into a cataplasm with castor-oil, are applied to whitlows, and
their juice dropped into the ears in cases of ear-ache. Dr. H o d e l d states that the
bulbs are accounted emetic in Java. This species is considered identical with C.t&carium of Dr. Roxburgh, which is said to be employed for curing the effects of the
poisoned a m w s of the Macassars. The bulbs of the plants of other genera have been
employed as emetics, as those of Galanthus nivalis, Leucoium estivum, and Pawatium
maritimum ; but still more frequently thoae of species of Narcissus, which M. Deslongchamps has recommended as substitutes for ipecacuanha. The bulbs of N a r c k w
JonquiUa are thought by some to be the floh&r ~prmsof Dioscorides, and those of
N. poeticus by others. This species is usually stated to be his ~ ~ 0 but5 so; is
N. pseudo-Narcissus by some authors. N. Tazetta is given as such in India; nurjus
and nurgus being assigned as its Arabic and Persian, with linooa as its Greek synonyme; the last probably a corruption of hrgrov, stated to be one of its namea by
Dioscorides.
AGAVEis frequently placed in Bromeliacm, from resemblance in habit, and the
ovarium being inferior; but it is now usually subjoined to ArnaryUidee as a section, by the
name AGAVEE,
which includes this genus and Fourcroya. Both are confined to America, and were probably early introduced by the Portuguese into India, as the species
are common, and have native names assigned them. Mr. Don (Lin. Trans. xvii. p. 563)
ascertained that A. cuben& referred to Fourcrqya by Ventenat, is the species which
ColoneI Sykes described as having come up at Poona in a garden, where some Cape
bulbs had been grown in the previous year. A. vivipara, Hind. buns-keora (a compound,
of the names of the bamboo, and of Pandanus odorati~imw),is the species I found
most common in gardens and hedges in N. India, and observed that on rich mils the
plant invariably produced bulbs, but no seeds ; while a poor stony soil and dry
climate, as that of Delhi, had contrary effects, and the latter alone were produced.
Dr. Roxburgh describes A. Canlala, a species agreeing in several points with A. vivipara,
but
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but which ia referred to F w by Haworth. KautaZa being a S a d t name, Dr. R.
thinka that t h i ~may be a native of, as it is very common in India; but as there are
modem Sanrarit names (v. p. 60), this has moat probebly been introduced as indicated
by one of its names, Bilatee ananas, foreign pine-apple.
The species of Agarx are not alone ornamental as plants and useful as hedges, but
are important for their products. The roots, as well as leaves, contain ligneous fibre
(pite thread), useful for various purposes : these are separated by bruising and steeping
in water, and afterwards beating; practises which the natives of India have adopted,
either from instruction or original observation. The Mexicans also made their paper of
the fibres of Agave leavea laid in layers. The expressed juice of the leaves evaporated,
is stated by Long in his Hist. of Jamaica, to be also useful as a substitute for soap.
But the moet important product of Agdlue, and especially of A. Americana, the species
now moet common in the south of Europe, is the sap, which exudes upon the cuttingout of the inner leaves, just before the flower scape is ready to burst forth. Of this a
very full account is given by the illustrious Humboldt, in his Political History of New
Spain, book iv. c. 9. The species is A. Americana, called met1 by the Mexicans, and
Maguay de Cociuza in Caraccas. Pittes and m a w metl are varieties of A. Americana,
which (Syn. Plant. Xquinoct. i. p. 300) is stated to be common every where in Equinoctial America, from the plains even to elevations of between 9,000 and 30,000 feet.
A. Mexicana is also, by some authors, called mag&, metl, and also manguai; and
A. vivipara is Theo-metl or nlanguei divinum. In Cumana and Caraccas, A. cubenais is
called maguey de Cocay. Humboldt informs us, that the first (A. Mmicana,) is extensively cultivated in the interior table-land of Mexico, and, indeed, extends as far
as the Aztec language. The juice of the Agave is of a very agreeable sour taste. I t
easily ferments on account of the mucilage and sugar it contains, when it is called
pulque by the Spaniards. The vinous beverage, which resembles cyder, has an odour
of putrid meat, extremely disagreeable ; but the Europeans, who have been able to get
over the aversion, which this fetid d o u r inspires, prefer the pulp-ue to every other liquor.
A very intoxicating brandy is formed from the pulque, which is called mexical or
aguardiente de magmy. The Government drew from the Agave juice a net revenue
of £166,497 in three cities. The cultivation of these plante appears worthy of trial in
many parts of India, where the Agaves thrive so well.
172. HYPOXIDEE.
The Hypxidece form a small order, which is sometimes united with AmayUideg.
The genera are only two in number. Curculigo, found at the Cape of Good Hope,
New Holland, and from Java and the other Indian islands, extends along the Malayan
Peninsula to Silhet, Nepal, and as far north as the Kheree Pass, where the same species
C. recurerata and gracilis are found, as in every other part of India. C. orchioides,
from the mountains of the Peninsula, extends also along the Himalayas, being
found on Chirraponjee, in Kemaon, and by myself near Gundooree, on the shoulders of
the
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the Choor mountain. C.petiolata, nob., is a new species, allied to C. orchioides,
(perhaps only a variety) from the Kheree Pass. Hypo&, more numerous in species, h
also more extensively diffused, having the distribution of Cumrligo, as well as occurring
in both North and South America. No species of H p x i s has yet been found in the
plains of India, but one species is extremely common in the Himalayas. This is
H. minor, Don (Curculigoides,WalI.) There may, however, be two species intermixed
among these; one with many flowered scapes, and the flowers small ; while the
other has larger flowers, but these single, as represented in Tab. 91, fig. 3."
Hypo& minm. Don. Prod. Fl.Nep. p. 53. Syst. Veg. Schultea vii. p. 77%.Tab. 91. fig.3.
Hab. Nepal. (Wallich). Museooree, &c. (Roy&).

173. HYDROCHARIDEE.

This aquatic order, though named from Hydrocharis, a European plant, is widely
diffused over a great extent of territory and variety of climate,; its species may easily
be distinguished by their inferior ovary from other water-plants ; but, like them, some
of the same species are found in very widely-separated countries. The order is divided
by Endlicher into the tribes Anacharidee, Vaffisneriece, and Stratiotide&, of all which
some species are found in India. Of the first, Hydrilla (Serpicula, Roxb., Corom. PI.
t. 161) verticillata, is common in still waters all over India, from the Peninsula to
Saharunpore, where there is also apparently another species, which I have called
H. subulata.
Vallisneria is a genus well known in the south of Europe, but which occurs also in
N. America, India, and New Holland ; and the same species, V. ~ ~ , i r a l iso
s , remarkable
in a physiological point of view, is found in all these countries. V. alternifolia is a
genuine species of the genus, figured by Dr.Wight (Hook. Misc. Sup. t. xi.), and is
found
* The Bromeliacere, or Pine-apple tribe, are so exclusively an American family, that nothing but the
extensive diffusion of the pine-apple over India would render advisable their mention here. The introduction
into India of the pine-apple is expressly mentioned by Indian authors, as by Abul Fuzl, in the Ayeen Akberry,
and then by the author of the Dhara Shekoih. (Taleef Shereef transl. p. 18). I t was introduced into Bengal in
1594 by the Portuguese during the reign of Akbar, and is called by the natives either ananar or kutl-ar$rce
c6 artocarpus for a journey,"
an ita fruit ripens even when carried about. Pine-apples succeed as far north
as SO0 in the open air, but are plentiful in the garden of the Taj-muhul at A g m They are so abundant
in both Ceylon, and near Rangoon in Burma, as to appear wild in both places, and are considered most delicious in flavour in the latter situation. They are mentioned by Capt. Turner in his journey to Teahoo-loomboo,
as extremely abundant in the jungly tracta in the entrance to the hills. It is evident, therefore, how well
suited the climate and soil of many parts of India are to the cultivation of the pine-apple. This ia important
not only on account of its fruit, from which a very agreeable beverage is in some countries prepared, but alm
on account of the fibre which abounds in the leaves, and which has attracted a good deal of attention in this
country ; as with it cloth has been manufactured as fine as some 'muslina The natives of India appear
to be well acquainted with the fibre of the pine-apple leaf, as some of very good quality and light-coloured
has lately been sent from Bombay to the Royal Asiatic Society. Some yeare since, Mr. CracroA also sent from
Dacca to the Asiatic Society of Calcutta, specimens of pine-apple fibre, prepared in the Barycote district.
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found both about Madras and Calcutta and in Silhet. V.miw,nob., is a new species,
h m the neighbourhood of Allahabad. B&xa (&iva&,Wall.), belonging to the same
tribe, is a genus common to Madagascar and India. The species found in the latter has
been figured by Dr. Roxburgh (Corom. Plant. t. 165), under the name of VaUiincria
octandra.
The tribe Stratietidece has the genera Slratiotm and Hydrocharis in Europe, Limnobiurn
in N.America, and Enhalus (Stratides acoroidcs, Linn. F.), in Ceylon and the Malayan
Archipelago. Boottia is a new genus discovered by Dr.Wallich, along the banks of the
Irrawady and on Taong Dong, and consists of the species, B. wdata, figured in P1.
Asiat. Rar. t. 65. Ottelia, Pers. (Damasonium, Schreb.) has a epecies, 0. ova&~olium,
in New Holland, and another, 0. (Damasonium, Roxb. Corom. P1. t. 166), alismoidu,
which is common to every part of India, and is also found in Eggpt. A new speciea,
D. sessile, Wall. Cat. 5044. Ic. ined. 283, has been found both by Dr. Hamilton and
Dr.Wight. A species of Hydrocharis is also enumerated by Dr.Wallich (H. ce-,
Cat. 5042), as found in Gorakpore and Silhet.
The Hydrocharidecz are not possessed of any active properties, but from their bland
and mucilaginous nature, some are employed for food, as BooLtia cordafa, of which the
green parts are sold in the market at Ava, being eaten by the Burmese as pot-herbs:
so both the leaves and fruit of Enhalus are eaten, both raw and cooked, in the Malayan
islands. Hydrilla verticillata and similar plants are employed by the ougar-refiners
of Saharunpore and Berhampore for covering the surface of their eugars, as clay is used
in the West-Indies to permit the slow percolation of water.
174. TACCACEE.
The Taccaced form a small order, allied on one hand to Aroided and on another to
Aristolochicz, resembling the preceding orders in their inferior fruit, and Dioscorece in
possessing radical tubers abounding in fecula. They are found in the warm parts of
Asia, and consist of the genus Tacca, from which has been separated, though not very
distinct, Ataccia, formed of Dr. Roxburgh's Tacca integrifolia, Corom. Plant. t. 257,
named T. aJpct.a, in his Flora Indica, ii. p. 169. This species he describes as found
in the hills behind Chittagong ; while T. IQvis,Wall., Ic. ined. No. 293, was found in
Silhet, and by Dr. Hamilton in Goalpara. T. pinmtzjda, the best known species, is
a native of the Malay Peninsula, the Moluccas, Madagascar, and New Holland. I t
is found in herbaria from the Madras presidency, but Dr. Roxburgh mentions it only as
introduced. The other species, T.montana and T. dubia, are likewise found ill the
Moluccas; while T. Raflsiana, Jack, is found at Penang and Singapore. From
the latter Dr. Jack also sent a species, which is there called " Water Lily," but was
named by him T.cristata,Wall. Ic. ined. 292.
The plants of this family are possessed of some degree of acridity, both in their tubers
and in their herbaceous parts, as Rumphius informs us, that the tubers of T. pinnat$da, dubia, and montana, are rasped and macerated for four or five days in water, and
a fecula
3c
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a fecula is separated in the same manner that sago is, and like it employed as an article
of diet by the inhabitants of the Malayan and Molucca islands. In Otaheite and other
Society islands, they make cakes of the meal of the tubers of T. pinnatzjda, which are
the tacca youy of some navigators : they form an article of diet in China and CochinChina, as also in Travancore, where, Dr.Ainslie informs me, they attain a large size,
and that the natives eat them with some acid to subdue the acrimony.

175. DIOSCOREB.

The Dioscoree form a small family, allied to Smihcee, but from which they are
distinguished as well by their inferior ovary as by their capsular fruit. The genera
are few in number, and of these, Tamus is only allied to this family by its inferior fruit,
and, by this being a berry, to Smilacee. The genus is, moreover, found in Europe and
the north of Africa, as well as in the temperate parts of ABia, such as the Tauro-Caucalsian
region. Rayania is a West-India genus, and Oncus .I little-known Cochin-Chinese ,one.
Dioscorea, therefore, alone remains to be treated of; and, as the most numerous in
species, is also the most widely diffused through the tropical parts of the world ; it
extends also south to the Cape of Good Hope, where is found Testudinaria elephantip,
(now usually referred to this genus,) and also to New Holland, whence several new
species have been described by Mr. Brown, To the north species are found in the
United States of America, and in the most northern parts of India, as well as on the
Himalayan mountains. The species are, however, most numerous in the hottest parts
of the world ; but from their
varying forms, diaecioua nature, and the
want of authentic specimens, it is difficult to ascertain the identity of species found in
different parts of the world. Rheede and Rumphius have figured some ; Roxburgh
has described more ; and of these, several are contained in the E. I. Herbarium.
D. pentaphylla, dammum, alata, rubella, acukuta, and n u m d r i a , are species found
in the Malayan islande, as well as in the southern parts of India. Of these, D. pentaphylla occurs also in Central India, as I have received specimens from Mr. Malcomson,
from near Nagpore, where it is called yeZkr-gudduo ;and another apeciee, named chunchooguddoo. In the most northern parts of India, the most common species is D. eagittata,
nob., nearly allied to D. satiua, Wall. Cat. 5108. D. versicob, Ham., genthee of the
natives, is extremely common about Lohargaon, in Bundlecund, and partly also in the
Peninsula of India, as well as all along the foot of the Himalayas, aed as high as
5,000 feet in the neighbourhood of Jurreepanee. D. uirosa is an Himalayan species,
called ramberee by the natives in Gurhwal and Sirmore; another, very elegant in
appearance, has been named D. deltoides by Dr.Wallich from Nepal, and which I
obtained on Mussooree and Dhunoultee, and from Gorakhotee, near Rampore, in
Lower Kunawur.
The species of this family are important in tropical countries, on account of their
large tubers abounding in nutritious fecula, which is employed as food. These tubers
are well known by the name of yams ; though those of Tacca and of Arum are sometimes
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times confound-& with. them by travellers in their relatione. Dr. R o x b q h mentions
that D. &a, common West-India yam, and his D. gbbosa, purpurea, rubella, and
faciculata, of which the three first, he says, may be varieties of one species, are the best
kinds cultivated in India ; and that D. &a is esteemed next to D. globma. D. atrop v a , he describes as the species so extensively cultivated at Malacca, Pegu, and
the eastern islands. D. bulbrj2ra is the common Otaheite yam. D. alata, called
rut-ah, I have alone seen cultivated in N. India ; but the tubers of D. sagittata, tore
of the natives, are eaten, as are in Southern India those of D. aculcafa, anguirra,
oppo~;folia,tome-,
and pcnta:phylla. Many of these possess some acridity previous
to being dressed; but this, as is the casewith potatoes, is no doubt dissipated by heat.
It is, therefbre, less surprising to find some species with a greater degree of acrid
principle, as in D. damonurn, uima, and, in some degree, in D: tementoaa, triphylla,
and pentaphylla; all which, it is interesting to observe, have compound leaves. The
tubers of one of the Himalayan species are employed in washing woollens. Tarnu has
also acrid tubers ; but the only species of O w is called 0. esculentus, from its large
farinaceous and edible tubers. The fleshy mass of those of Testudinaria are made use
of as food by the Hottentots in times of scarcity: hence called Hottentot's bread.
176. SMILACEE.

The Smilacea form an order, wbich is differently constituted by different botanists,
some of the genera placed here by Mr. Brown being arranged by Dr. Lindley under
Liliacee. Endlicher divides the family into the tribes Pnn'ha and Cmvallariea, appending
to it several allied genera.
The Paride& consist of Paris, Trillium, and Medeola. The first found in Europe;
the Caucasian and Altai ranges has also a species, P. polyphylla, Sm. (Wall.'Pl. As.
Rar. t. 126) in the Himalayas, where the second, in the form of T. Gouanianum
(-v.Tab. 93. fig. 3) is also found at considerable elevations, with other species in
Kamtschatka and N. America. The Himalayan species of Paris is subject to great
irregularities in the number of the leaves and of the parts of the flower, which I observed
and communicated to Dr.Wallich (v. I.c. p. 25.)'
The tribe ConualZarieQ includes the genera Streptopus, Smilacina, Polygonatum, and
Smilax, belonging to the Indian and Himalayan Floras. Some of the other genera
are found in New Holland, New Zealand, Chili, and the Straits of Magalhaens ; with
Convalhria
My friend, Dr.Falcmez, in reference ta this irregularity of P.pdyphyUcr, writes me, " I found Podophyllum E d i growing intermixed with it; and, strange to say, as if bewitched with the same turn for
vagaries, with every number of stamens Rom six to ten, and in almost every flower one filament bearing twe .
&thers,.and that filament invariably the one opposite the petiole of the hwer-bearing leaf. In .one flower I
found the following irregularities ;-six petals, ten anthers, seven filaments, or stamens if you like ; on one
filament three anthem ; on another two ;and the remaining five irregular. Singular that it and the Paris should
grow together, and both be so irregular."
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Conwallaria and Ruscus in Europe, Northern Asia, and North America; Strepiopw,
distinguished by its jointed peduncles, occurring in Europe and N. America, has also
a species, S. candida, Wall. (S.simpkx, Don) in the Himalayas, on Gossainthan and
in Kemaon. Smilocim having the two species of the subgenus Majanthemum in Europe,
Siberia, and N. America, has the other species of the genus in the two latter, as well
as in the Himalayas. S. al!na, nob., from Kedarkanta, Urukta, and Manma, is
closely allied to S. borealis. Dr.Wallich has figured S. purpurea at t. 144, and S. fusca
at t. 257 ; the latter from Sheopore, and the former from Gossainthan, in Nepal. Of
this he also mentions a white variety from Kemaon, which I have also found on
Urukta and Kedarkanta, and which being constant in this character over so great
an extent, may be a distinct species, and might be called S. pallida. Polygonutum,
more numerous in species, is not more widely diffused, with the exception of being
found also in Japan. The Himalayan species are five or six in number. P. (ConvaUaria,
Wall.) oppositifolium, being found on the Silhet mountains, and with P.punctatum in
Nepal. P. cirrhifolium (Convallaria, Wall. As. Res. xiii. p. 382. c. tab.), closely allied
to P. sibiricum, is found also in Nepal ; as well as on Choor, with P. Govanianum,Wall.
N. 6137, which likewise occurs on Huttoo and in Kemaon. Under P. verticillatum,
(Cmvallaria,Wall. Cat. N. 5135) seem to be included a plant identical with the European species of this name, and P. leptophyllum of Mr. Don, which I have from the
Choor mountains. With P. verticillatum, another European species P. multijlorum, or
Common Solomon's Seal, is found on Mussooree and Mhassoo. Two additional
species, P. Ingleaii and P. ciliaturn, are found, the former on Raldung, and the latter
near Lippa, in Kunawur.
S m i h , the genus from which the order is named, is not only important for its
medical properties and commercial value, but also for being the most numerous in
species, and these the most widely diffused, though unlike the rest of the order, chiefly
in hot parts of the world. But the genus is sufficiently distinct in structure as sometimes to be formed with Ripogonum into a separate family. The species of Smilax are
found in the tropical parts of Asia, Africa, and America. From these they extend southwards to New Holland, and northwards to Japan, N. America, and the S. of Europe ;
where are found S. catahica and nigra in Spain, and S. aspera, a species which extends
also to Syria. S. muuritanica occurs in the N. of Africa, and S. excelsa in Asia Minor
and Caucasus. In India the species are found all along the foot of the Himalayas, from
Silhet to the Sutlej, as well as at elevations on the sides of the Cboor and Mussooree
mountains. They occur also along the Malayan Peninsula, and though common in hot
parta of the world, are less so in tbe Indian Peninsula. But a species, S. ceylanica,
extends into it from Ceylon, and one or two other little known species are found there.
S.ovalifolia, Roxb., is a Peninsular species, which extends towards Bombay, and,
according to Mr. Don, occurs also in Nepal, as well as S. prolifera, a Bengal and Silhet
species. Dr.Wallich enumerates several new species from Singapore, Penang, and
Burma. On Chiraponjee, in Silhet, and the Garrow Hills, are found S. lancecefolia
and
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and S.gkabra ;the former called by the natives gotee-shook-China, and the latter hurriashook-China, both baving tuberous roots like the Chinese Smilas China. In Silhet are
also found S. Ro.rburghiana, Wall. (S. Zaurifolia, Roxb.), which is called kmnari or
koomari-shook-China, and S. oxyphylla, which is called cRotee (or small koonraree.) Under
S. prolifera more than one species is probably included in the E. I. Herbarium. These
are found in Burma, Chittagong, Silhet, Oude, and Nepal. Besides this, S. rigida
and fcrw are other Nepal species ; as i s S. ekgans, which extends north to the Deyra
Doon, and S. ~naculata, (v. Tab. 94. fig. 1.) which is found in Nepal, Kemaon, and on
Mussooree. On the latter mountain, and other parts of the hills, occurs S. EUandia,
Wall. Cat. 6123, (v. Tab. 94. fig. 2.) found by Dr. Hamilton on the Morung Hills.
Of the genera appended to Smilacee, several belong to the Indian Flora : as of the
Aspidistree, which includes Rhalea, theOrontiumjapicum of authors ; Tupistra, of which
the first speciee, T. squalida, is figured Bot. Mag. 1666 ; and the second, T. mctm,Wall.
Bot. Reg. t. 1223, is from the confines of Silhet, where it is called kaka teetee. In the
E. I. Herbarium are also two doubtful species, one T. aurantiaca, from Nepal,Wall. Cat.
5194, Ic.ined. 263, which may indeed form a new genus; the second is T.Singaporiana. Aspidistra includes the S. of China and Japan species of this tribe, which
have their flowers solitary, instead of in dense spikes.
The Rosburghiacee of Drs.Wallich and Lindley, are only admitted here as an allied
tribe with a query, whether they are not allied to Methmrica. There are two species
of the genus ; the first, R. gloriosoidea of Dryander, Roxb. Corom., t. 32, a native of moist
valleys among the mountains of the Peninsula, where it is called canipoo taja by the
Telingas. The second species, R. viridgora, with stems sometimes one hundred fkthoms
long, was discovered in the Chittagong district by Dr. Hamilton. This was first figured
by Sir J. Smith in Ex. Bot. t. 57, and subsequently by Dr.Wallich, t. 282, with a full
carpological account of the genus by Dr. Lindley. I t is the Stemona tuberoaa of
Loureiro, and the Ubiurm polypoides of Rumphius, Herb. Amb. V. t. 129, by whom it is
figured among the Dioscoreas, though he says its roots are only eaten when preserved
in syrup, the acridity being previously removed by boiling and by soaking in
lime water. Hence this genus is like so many others, common to the tropical parts of
India, Siam, Cochin-china, and the Moluccas.
In Ophiopogonee, Endlicher has united Peliosanthes with the genus from which the
sub-tribe is named ; the two resembling each other in their berries, while ripening,
bursting their covering, and exposing the seeds naked to attain full maturity. Pelioaanthea Teta (Teta viridfira, Roxb. F1. Ind. ii. p. 165), is a native of Chittagong and
Silhet. It was found by Finlayson in Turon. P. humilia, Bot. Reg. 634, is a species
from Penang, and a third has been obtained from the Burma territories.
Ophiopogotz is a genus common to Japan, China, and the Himalayas, extending also
into the Malayan Peninsula. 0.japonicus was referred by Linnaeus to ConvalZaria, and
another species was formed into a new genus, Liriope, by Loureiro. His L.spicnta,
from Cochin-chiua, is no doubt the Convaflaria spicata of Thunberg, now Oplriopogon
spicatus,
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spicatus, Bot. Reg. 593. This. is also found in Nepal, and as far north as Mussooree,
flowering in Apel, an4 also in the raine. Dr.Wallich has referred his opecimem from
the Himalayas in the E. India Herbarium to O . ~ p n k u s ;which is very distinct from
Mr. Don's 0. intermedim, likewise a Himalayan species; but none of the specimens
which I have seen agree with the Japan plant.
But there appear to be several species of this genus in these mountains, 0.
mollis, nob., common in the Himalayas between the Ganges and Sutlej rivers,
0.minor, from Turanda, in Kunawur; while 0. idicus, found in the Peninsula by
Dr. Heyne, and Dr. Rottler, appears to extend all along the mountains, as I have it
from Mussooree, &c. A species from Rangoon, growing in deep shade, near the
Gamboge trees of that place, I have named 0. Mdolmonii, from being found by
Mr. Malcolmson, of the Madras medical service, from whom I received it.
The properties of this family may be considered with reference t o both the Paridee
and the Convallariea. The former constituting the Tm'lliacea of some authors, sometimes made a distinct family, are, at others, united with Melanthaced. As difference
of opinion still exista respecting the proper place of several of these monocotyledonous
groups, it is unreasonable to expect uniformity of properties, where uniformity of
structure has not been proved. The roots, leaves, and fruit of Park quad~ifolia are
possessed of emetic properties. P. polyphylla is represented as being poisonous in the
Himalayas, and has a nauseous narcotic smell. (Wall. P1. As. 11. p. 25. t. 129.) The
roots of Trillium cernuum are in like manner emetic.
The species of ConvaUaria, now referred to this genus, and to PoZygmtum, were
formerly thought to be possessed of active properties. C. mujaiis secretes an acrid
principle in its flowers, making them, when dried, useful as stemtatories; they are
also emetic and cathartic. P. vertkillatum has even been thought to be the ~Q#ppo
ofv
the Greeks. v. Mekmthacea. P. vulgare (Cowllaria Polygonaturn) and mult@rum seem
to abound only in fecula, though they have had active properties ascribed to them. P.
verticillatum, L., called meetha doodya in Sirmore, and Smilacina pallida, called W y n
mohura, are both accounted poisonous in the Himalayas.
The genus Smilax is distinguished for the extensive medical employment of its roots,
called Sarsaparilla. These belong to a variety of species, though there is stiH some
doubt about that which is the best. The kinds known are-1. the Jamaica, imported
from S. America ; 2. Lima ; 3. Lisbon or Brazilian ; 4. Honduras or Mexican ; and,
5. the Vera Cruz sarsaparilla, and that of the Caraccas, which is exported froni La
Guyana to N. America. The first kind is supposed to be yielded by Smilax ofiinalia,
which grows along the banks of the Magdalena. I t is unknown what species, if dktinct
from the first, affords the sarsaparilla exported from Lima. 8. gphililica, found by
Humboldt in New Granada, and by Martius in the Brazils, yields the sarsa of the
Rio Negro, which is probably the same as the third kind. 8. mdica, growing on the
nlountains of Mexico, produces that exported from Vera Cruz ; while 8. cumanensis,
the azocorito of the natives of Cumana, yields some of the sarsaparilla which is
obtained
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obtained from the Spanish main. The medical Grtues of this mot are supposed to
depend upon a peculiar principle, which possesses a little acridity and is called parigline,
or sarsaparilline. Sarsaparilla has been reckohed useful as an alterative ; it excites
diaphoresis, and has been known to occasion nausea andvomiting; confaining much
fecula, it may be useful as a demulcent, while its slight bitterness may give it some
tonic power. By some practitioners it is pronounced devoid of any useful properties.
Dr. Hancock, however, states that most of the sarsaparilla of the shops is inert, while
that which is good has a peculiar nauseous acrimony when chewed ; a d that, in his
opinion, only one species of S m i h yields genuine sarsaparilla, which grows on die
elevated lands of the Rio Imiquer, at Unturana, and Caraburi, but that it is constantly
adulterated with inferior sorts. Seeing that so many species of S m i k are employed
as substitutes for sarsaparilla, it is remarkable that no attempts have been made in
India, where so many species are indigenous, to effect the same object, and where the
drug mud arrive in a still less fresh state than it does in Europe. That the American
species are not the only ones endowed with active properties, is proved by 8.aspera,
thought to be the Zpib,$~ ~ uof lthec Greeks, being in the S. of Europe called Sarsaparilla Italica; and appearing from the experiments of M. Jaeger, as well as of M.
Banor, to be possessed of all the properties of sarsaparilla. S. Macalucha is a Philippine island species, which is used medicinally, and S. glycyphylla a New Holland one,
which is called sweet tea, and considered tonic and antiscorbutic. So the celebrated China root (called chob-cheenee in India), the produce of Smilax China, is
esteemed as a diaphoretic and tonic, though probably useful only p a demulcent. I t
is remarkable that two Indian species, S. glabra and S. lancealfolia, having tuberous
roots, like S. China, are called, in Silhet, hurina-shook-China and gootea-shook-China,
while S. laurifolia is called koomari or koomari-sook-China. S. ovah~oliais called kundagurwatiya by the Telingas. In a late report, Mr. Gibson mentions having sent some of
this plant to Bombay for experiment. It is probable that all the above species are used
by the natives of India as medicinal substances, as is, I believe, S. Wandia, figured
in Tab. 94. fig. 1, of the present work.
Though the substance called E. India sarsaparilla is no doubt the roots of Hemih m u s indieus, as was proved in a paper read by the author before the Royal Asiatic
Society, 9th June 1838, there is yet a substance in Indian bazars, called @,I
aashba,
or aoshbeh, usually translated sarsaparilla in dictionaries. In Persian works on Materia
Medica, it is called aoshbeh mugrabee, and also yamen-burree-mugrabee. The specimens which I obtained, it is curious to observe, have a considerable resemblance to
those of sarsaparilla, but the plant yielding it, probably a native of Africa, is as yet
unknown. The Author is indebted to Professor Don for the ensuing specific characters,
as well as for those of the following orders.

Trillium

I
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TtiUitco) ~ o v a n i o l r t u n ,foliia ovatis acuminatia petiolatis,

[Mekuthacear.

aepalia lanceolatia acuminatis ; interioribus

8 duplo angustioribus, stigmatibus ovario 1ongioribus.-Tab. 98. fig. 1.
Trillium Gooanionwn. Wall. Cat. n. 812.
Hab. Choor, Urukta.
Obs. Species inter Trillium et Paridem quasi media.
Smilm ViWcmdik, caule tereti aculeis conicis recumis armato, foliis ellipticis mumnatis brnervib
rnembranaceis Itmibus, petiolie cirrhiferis, urnbellis utriuque sexGs multifloris pedunculatis subgeminatia
Tab. 94. fig. 2.-Snrilam Viliizndia. Ham. Mss. Wall. Cat. u. 6128.
S. macmphyUs. Roxb. F1. Ind. 8. p. 7982
Hab. Mllmoore!e.
S. maculata, caule angulato aculeie recurvis armato, foliis cordatis subhaetato-lanceolatiave mucronatis Bnemis coriaceis: nervis subtus petiolisque nunc parce aculeatia, petiolis cirrhiferis, urnbellis
iitriusque aexCa multifloris wadibus spicatie. Tab. %. fig. I . - S m h maculata. Roxb. F1. Ind. 8.
p. 796. Wall. Cat. n. 6113.-4. fzd&m. Wall. Cat. n. 612%
Hab. Mumoore.
Ophbpogon i n t d i u u , foliis strictis margine serrulabacabris scapo triquetro multo longionbus,
pediu?llie gerninia bracteaa lanceolatas membranaceaa subzequantibus, stylo ataminibus longiore subdeclinato. Tab. 96. fig. 1.--0phiopgm inbmedius. Don Prod.FL Nep. p. 48.

177. MELANTHACEA.
Melanthacea?, often called Colchicacece, form an order re-established by Mr. Brown,
and in which are often included some genera (Paridea?)already treated of with Smilacee.
To which, as well as to A~phodeleceand Juncece, the plants of this family are allied.
Constituted, however, as at present, it contains some genera which may subsequently
be separated from it, and therefore we ought not to expect any great correspondence
in climate or properties. The Melanthacece, however, chiefly prevail in moderate
temperatures, and not in eitber very high or very low latitudes. Divided into the
tribes Colchicacece and Vmatrece; the former occur chiefly in the South of Europe,
with some in Central Europe, the North of Africa, and the Oriental Region: the
latter in New Holland and the Cape of Good Hope, as well as in N. America ; with a
few in the North of Africa, the mountains of Europe, and Central and Northern Asia.
In India they are absent from the plains, but some are found in the mountains of the
Peninsula, probably at seasons when there is moderation of temperature, or moisture of
atmosphere. Anguillaria indica, the Melanthium indicum of Linnaeus, is found there, as
well as on the coast of New Holland, within the tropics. I t was found by Dr.Wallich
(v. PI. As. Rar. t. 259) in the mountainsof Prome, along the course of the Irrawadyand
in Nepal; also by myself in the ascent to Jurreepanee, in 30' of N. latitude. The peninsular specimens are, however, narrower leaved. Ledebourea is a new genus, established
by Roth, of a plant not well known, but referred by Kaenig, Heyne and Rottler, to both
Melanthium and Eythronium, with the specific name of hyacinthoides. I t appears to
be common all along the Peninsula. Mr. Malcolmson collected it near Nagpore, and I
at Lohargaon, in lat. 25' N., coming into flower at the commencement of the rains,
and gave specimens to Dr.Wallich, (v. Cat. N. 5170, and Hooker Bot. Mag. t. 3'126.)
In the Himalayas we have species of genera found in other temperate parts of the
world, as of Tn'cyrtis and Disporum, with species, according to Dr.Wallich, also of
Uvularia.
A species
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A species of To@Miu, T. nepakmM, is enumerated by Dr.Wallich in his Catalogue,
No. 5097, as being found in Nepal. I have found the same plant (or at least out:
which is the same with the specimens in flower, and pasted on the same sheet with,
but which may belong to a different plant from, those in seed), on Mussooree in
flower in the rainy season, but it does not belong to this family. (v. Ophicvpogon.)
Tricyrti~and Disporum are Himalayan genera. The former, containing but one species,
T.elegans, figured by Dr.Wallich in his Tent. F1. Nep. t. 46, (Compsw maculata, Don,)
was found on Chundraghiry and Sheopore, in Nepal. I t does not seem to extend
further to the north-west.
Uvularia is a N. American genus, with some doubtful species in Japan, and others,
which are referred both to it and to the genus Disprum ;but this being little distinguished from Uvularia, all the species have been referred to the latter by Dr.Wallich ;
as U. Hamiltoniana, from the mountains of Silhet, Nepal and Sirmore; in the
two latter also occur U. umbellatu (S'treptoplcs peduncularis, Smith), and U. parvgora.
A species is likewise found on the Neelgherries. Professor Don is of opinion, that
the Indian Uvularia are clearly referable to Dispurum, distinguished by its baccate
fruit, with the cells containing only oue or two seeds. The sepals are also more or less
calcarate at the base, and the inflorescence umbellate.
No other genera have as yet been found on the Himalayas, though among my drawings there is one of a plant which has all the cllaracters of Veratmm, but of which the
specimen has unfortunately been mislaid ; but there is nothing improbable in tlie genus
occurring there like so many other European, Caucasian, and Siberian genera.
The Mekzntflacee, though differing considerably in habit, resemble each other very
clasely in properties, for which some have been employed as medicines from ancient
times, as Colchicum autumnak and Veratrum album. Others have been added in
modem times, as Veratrum Sabadilh and Helonias n#cinalis, which yield the Cevadilla
seeds of commerce; the former, those brought from the West-Indies, and the latter,
'the Mexican seeds, which are officinal in the London Pharmacopaeia. In all, the alkali
firatria, remarkable for its acridity, is found. From irritating the pituitary membrane,
and causing sneezing, it has been used as an errhine ; and acting similarly on the
mucous membrane of the stomach, it operates as a violent emetic and cathartic.
But, like other violent acting substances, it may, in properly apprtioned doses, be
made useful as a medicine, and has been so, especially in gout and rheumatism. The
~ o h ~ x of
n vthe Greeks, as well as their sqeppov, are thought by many to be species of
Cokhicum; the former, C. autumnak, and the latter, either C. variegatum, or C. illyTicum. But other authors conceive that the Hermdactyls of old authors was either
Convallaria verticilhta or Iris tuberosa, &c. The Arabs usually confound them together ;
Serapion, however, treats of the two kinds in two different chapters; but Avicenna
describes both under the name sorinjan, which is translated Hermodactylus, and for
which a s d a (finger) humus is occasionally given as a synonyme. I n Persian works,
we have kulchikutn, fic&utn and eketnaron as the Greek synonylncs of sorinjan, which
3 D
are
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are etridently corruptions of the above quoted names. Two kinde are described, sorinjan
tulkh (bitter), and swinjan ekeeren (sweet), both of which I obtained in the bazars of
Northern India, brought, I believe, from Surat or Bombay, and p b a b l y imported
there from the Red Sea. Both kinds are species of C o k h h m , which many may be
surprised to find employed as medicine8 by the native practitioners of India.
Ubularia Lee~huZ.tiana.W
all.Cat. M.l3089. Tab. !M. fig. 9. (a) Flower; (6) the sante, with
the segments (c) of the pefianth r e w e d ; (d) a stamen.-Profemor Don, however, being of opinion thrtt
all the Himalayan apeciea of UouCaria belong to the genus DieporeMn, I subjoin his specific character
in conformity to this view.
D h p m m LemhauJtianum, urnbellis sesmlibus SBfloris, sepalis. ovato-hnceolatis acutb basi
gibbosis; antheris filamentis vix dupld brevioribus, stylo stigmatibus ter lmgiore, foliis a9ptha sub-

petiolatis.
Hab. Museooree.

178. PONTEDERACEE.

The Pontederace~form a small aquatic family, remarkable in habit, and to which
are referred the genera Heteranthera, (in which is included Leptanthus,) Pontederia, and
Rewsia, found in the tropical parts of Asia and Africa, and extending in America
from 30' S. to 40" of N. latitude. Pontederia is alone found in India. The most
northern limit has not yet been ascertained ; but two species, P. sugittata and vaginalis,
are extremely common in 30" of N. latitude. These occur in places completely parched
up in the hot weather, but which become inundated in the rainy season, and support
these with many other such water-plants as can resist the changes of temperature, from
the under-ground position of their root-like steps. The same two species are common
also in the most southern parts of India. P. plantaginea appears to be very closely
allied to, or only a variety of P. vaginalis.
179. T U L I P A C E E .
The group of plants comprehended under the term Tul$acea, are sometimes arranged
as a separate family, either under this name, or under that of Liliacea. The latter,
however, is often employed in a more comprehensive sense, as by Dr. Lindley, to include
several families, as the Tulipacecz, Henzerocallidecz, and Asphodelete, of other authors.
Dr. L. remarks, " that nothing like a solid distinction, either in the vegetation or the
fructification, can be discovered, by which the genera: can be separated into distinct
orders.'' In continuing the division into different families, I do so for the convenience of treating of their geographical distribution and uses.
The tulip ace^ contain but few genera, but all are nearly equally well known from
the highly ornamental nature of the majority of their species, which are found, though
not in great numbers, in the temperate parts of the northern hemisphere. Species of
most of the genera, as of Tulipa, Lilium, Fritillaria, Lloydia, and Methonica, are found
in the Himalayan mountains. The last, usually known by the name Gloriosa, occurs
only at moderate elevations, and is found also in the plains of India, as well as on the
banks of the Senegal ; but the perennial tuberous roots, with annual stems, enable the
species to support great vicissitudes of temperature. Tulipn, Lilium, and Fritillaria,
found
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h n d in Europe, aad tbe mwth of Africa, Pemia, and Siberia, with the two laat also
in China, Japan, and N. America, and Frilifhria also in the m o u of~ Mexico,
hare all species in the Himalayan mountaim. T.&Zkztu, Hook. BOLMag. t. 2762,
procured frcuu .Kemaon and the Swn range, is so cloeely allied to, m bo have been
mietakeo for 2'. CYtctians by Dr. Wallich, Mr. Shepherd, and mpelf. T b species,
usually called Pereian, are not known in India, even in a c u l t i d state, as T. Ccbiana, sometimes called IIWip p s i c a , and T. Gmeriama,the common tulip, which is so
extensively cultivated, and of which the name is said to be derived from a Persian
name, tWybau, hence originally tdipan in French. " It appears to have been
brought to Europe from Persia by way of Canstantinople in 1669," the course followed
by so many other plants of the East. FdiUCIriu, like T d p , has species cultivated
in our gardens, supposed to have been ktroduced from Persia through Constantinople,
as F.p s i c a and F. imperialis, the latter called tusai in Turkey, sometimes formed into
o distinct genus (Petilisrm). Dr. Falconer has found it wild in the lofty shady
forests of Cashmere. A species of this genus, sent by Mr. M m m f t from near
Ludak, and found by Mr. Inglis on the Boorendo Pass, is common in the Himalayas, a t elevations of from 9,000 to 12,000 feet, as on Choor, Kedarkanta, and in
Kemaon, where the mountains are covered with snow for half the pear. This ha^ been
described by Mr. Don under the name .F.cirrhosa, but is referred by Sprengei and Dr.
Wallich to, and figured in the present work, Tab. 92. fig. 2, by the name of F. uerticillata,Willd., a plant of Siberia, and the Altai mountains. But it is doubtful whether
all included under this name belong to the same species ; and Mr. Don thmka that my
plant differs from that he described, which was found on Gossainthan, with F. macrophyh, Don ; (Lilium rweum, Wall. Cat. No. 5077 a,) F. Thomoniana, Tab. 92, fig.1,
is a new species from near Mussooree, differing from the genus in some points, and
F.oqpetala is another species, found op Hurpoo and Shalma.
Lilium is most numerous in species in the Himalayas, where L. giganteurn, Wall. F1.
Nep. t. 12 and 13; (L. cordifolium, Don, F1. Nep. p. 521, the largest species, is found,
and often attains a height of ten feet. The other species are L. Wallichianurn, (L.longi&rum, Tent. F1. Nep. t. 29, L.j a p i c u m , Don, F1. Nep. p. 52), and L. nepalense,
which is the most common, with L. polyphyllum, from Taranda, in Kunawur.
Gagea, a genus, which extends from Europe into Siberia and the Altai range,
has also a species, G. ekgans, Tab. 95, f. 1, in the Himalayas, which is very closely
allied to G. lutea, found ia all the above localities. Llq)rdra, a genus, Eormed of
Anthericum swotinurn and grecum, found in Central Europe and the Mediterranean
region, with the first species extending along Northern Asia to Arctic America,
has also a species, L. himalensis, Tab. 93. fig. I, which is very nearly related to
L. alpina, and which I found in flower in the month of May on the very summits of
Choor and Kedarkanta, just as the snow had melted. I obtained another species,
L. kunawurensis, Tab. 93. fig. 2, from Chango, in Kunawur.
The Tulipaced have flowers often remarkable for their fragrant odour, but they are
3 ~ 2
chiefly
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chiefly distinguished for their mucilaginous properties, and for the secretion, in their
bulbs, of fecula, which is accompanied by an acrid principle, easily dissipated by heat.
Lilium candidum, the xprvov of the Greeks, thought by some to be sarun (soucan) of the
Arabs, has alone been much employed medicinally, sometimes in its recent state in
dropsy, but more frequently as an emollient cataplasm. L.bsrlbz~erurnis thought to be
the HemerocaUis of Diosdorides. The bulbs of L. Martagon, thought by F6e to bf! the
hyacinth of the ancients, are said by Pallas to be eaten by the Coasacks raiding
between the Volga and the Oural ; as are also those of L.karntac/iateslse ; 80 those of
L.Pomponium and of L. tigrinurn .in China. The bulb-scales of L. japonicum dried,
are said to be employed in China, like salep, in pectoral complaints. The bulbs of
the Crown imperial are acrid and disagreeable, and said even to be poisonous.
FRITILLARIA.
1. F.Thomeoniana, caule multifloro, floribus erectiusculie, foliis elongate-linesribus a u t i h b r a d s
O
V
lanceolati8 ecariosia, epalis lineari-spthulatis obtusis long6 unguiculatia, stylo 8ubd6p16 longiore, stigmate tripartite, cspeulis turbiiatis obtud 6-gonis.
Liliurn ramma, B. Wall. Cat. n. MY17.
Hab. Neighbourhood of Mussooree.
Obs. Bulbus e squamis pluribus sublanceolatis acutis carnosis extimis mamesentibus m e m b d s
cornpositus. Semina aptera
I have named this species in honour of my friend, Dr. A. T. Thomson, Professor of Materia Media
in Univel-sity College, author of Lectures on Botany, 18453,from whom I received my first instructions
in this science, and whose zeal in acquiring I ever found equalled only by his desire to communicate
information.
a F--,
caule uni%oro, fdiia lanceolatis obtud acuminatis, ibre erectiusculo, eepalia ~ u t b
unflculatig stylo subdeclinato ovarii longitudine, e t i p a t e trifido.
Hab. Shalma
LILIUM.
1. L. ~ZyphyZlum,sepalis revolutis unguiculntis glabris, stylo ovario dupl6 longiore, foliis hmceolatis
acuminatis sparsis ; %oralibusverticillatis, caule aubtrifioro.
Hab. Taranda, in Kunawur.
LLOYDIA.
L- h ~ ~ ~ scaule
i e u,~ % o rfoliis
o d c a l i b u s vix longiore, bractel %oriapproximatii, sepalis spathulatis : nervis lateralibus ramogis, filamentis infend magis dilatatis, stylo ovarii sublongitudine. Tab- 93,
f. 2.
Hab. Kedarkanta, Choor, and Nako.
Ob8. L. alpha a praecedente dignoscitur bractel a %oresubremod, sepalis hrevioribua obovatis, n m i s
lateralihus ramosissimis, filamentis basi minhs dilatatis, stylo ovario hreviore.
1.. kunawurmda, caule multiflom foliis breviore, bracteis remotis, sepalis ohlongis : nervis lateralibus
simplicibus, antheria subrotundis, stylo ovarii longitudine. Tab. 93, f. 3.
Hab. Chango, in Kunawur.
G AGEA.
G.ekgane, scapo triquetro paucifloro foliis linearibus planis glabris breviore, bracteia lanceolatis
acilminatis pedunculisque subvillosis, sepalis acutis, stylo staminibus pariim longiore. Tab. 95, fig. 1.
Gogea eiegme. 'mTall.Cat. N. 5065.
Hab. Choor, Kedarkanta, &c. in the Himalayas.
I am indebted to Professor Don for the above specific characters.

~
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180. HEMEROCALLIDEB.

The H~merocaUidaof Mr. Brown are very closely allied to Tulipaccce, and might be
treated of as a section of that order. They nearly correspond with the sub-orders,
Agapdnthece and Aloinece of Endlicher, and are chiefly found in temperate, witb some
in hot parts of the world, as the west coast of Africa, the Cape of Good Hope, and
South America ; BIandfordia in New Holland and Van Diemen's Land ; Phormium in
New Zealand and Norfolk Island ; while to the north we have Funkia and Hemerocalh
in China and Japan, the latter also in N. America, and with Canckia in Europe. A
few exist both in the plains of India and in the Himalayas. Funkin having the species
F. subcordata and F. mata in China and Japan, exists also in the Himalayas, as I find
by an unpublished drawing, No. 290, of Dr.Wallich's, marked Hemerocallis cordata.
Hemerocallis has one species, H.JEava in Europe and Siberia; another, H. fulva, in
China, but which is common in gardens in India, where it is called jognae; and
a third in the Himalayas, H. disticha of Don (scarcely different, however, from
H. fulva), obtained by Dr.Wallich from Gossainthan, and which I found on the northern f'dce of Manma.
The genera usually placed in this family, and found in the plains of India, are,
Polianthes, Sanseviwa, and Aloe. The first is usually considered an Asiatic genus,
but there are Mexican and Brazilian species ; and Rumphius has suggested whether
P.tuberosn itself may not have been intmduced from the West Indiea or S. America.
It occurs in Mexico, according to Hernandez, (v. Salisbury, Trans. Hort. Soc. 1. p. 41.)
The Tuberose is, however, most common in Asiatic gardens, and called by the Persians
god-shulbo, or night-flower : it was formerly called arnica noctuma in Europe. Both
the uingle and double varieties are common in gardens in India, Ceylon, and Java.
hmeuiera, placed with Aloe and Yucca in the group of Aloinee, is a genus common
to India and the west coast of Africa, found also in Java and China. S. zylanica is
the oldest and best-known species, so named from being first discovered in Ceylon.
From it Salisbury has, apparently on insufficient grounds, distinguished S. Roxlurghinna
from the Peninsula and Bengal, figured by Roxburgh however, under the former name
in Coromandel plants, t. 42. S. lanuginosa, katu-kapl of Rheede, Hort. Mal. xi. t. 42,
is a third species found on the sands of the Malabar coast. All are closely allied to each
other, and to the African S. guineemsis.
Aloe is a genus containing numerous (nearly two hundred) species, which are
almost entirely confined to the Cape of Good Hope; but, as in other families, we
have a few extending beyond the limits of the majority of the species. A. abyosinica
and A. soccotrina are found in the country and island from which they are named.
A. rubescm~and arabica, with Forskal's A. iwmis and pendim, in Arabia. Besides
these, he describes two species as common on the coast of Arabia, and both h a v i ~ g
sibr, the Arabic name for aloes, applied to them. One of these has yellow flowers,
and is allied to, and may be identical with, A. abyssiniccc. Another has reddish flowers,
and
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and is called A . o$ici9talis by Forskal, which may be the Aloe rubescens of De Candolle.
The former, Aloe vulgaris, with yellow flowers, has now been subdivided into two
and the other A. barbadmrir, of which a variety is common
species ; one A. +&a,
in Italy, Malta, Spam, and the south of Europe, and which is aupptmed to have been
mtmduced thence i n b the West Indies ; as a yellow-flowered plant is cultivated there.
In India there are, no doubt, two species, one figured by Rheede, (Hort. Malab. ii.
t. 3), A. migaris of De Candolle and Lamarck, with yellow Aowers, and which may
therefore be allied to, if it be not the same as the above, A. barbaabk. The other
species, with reddish flowers, is common in dry situation^ in the north-western provinces
probably
of India, and which I named A. indica, and which, if known to Roxburgh,
included by him in the Aloe perfohta of Linn=us, as was formerly the caoe with several
species. Col. Sykes has also a drawing of a species from Bombay, which is very
similar to that usually calied A. soccottina. A. rufocincta is another Indian species
had not eeen in flower. The Indian and Arabian
described by Haworth, but which
species, t h g h few in number, require careful revision from living, or very good dry
specimens.
The plants of this group not being very closely connected in structure, cannot be
expected to display any great correspondence in proprties. The majority, however, are
highly ornamental ; Poliantks t h ~ is aremarkable for the fragrance of its flowers, and
Aloes for the bitterness of its juice. This, in an inspissated state, has long been employed
as a cathartic medicine. It was known as such to Dioscorides, Galen, and Pliny, by
the name A h , which is vey like the Indian name efioa of this drug. It has no doubt
been long an article of the Hindoo Materia Medica. By the Arabs, as Mesue and Avicenna, it has been described by the name sibbur or sib, who givef e k a , (an ~ m p b s ) ,as its
Greek name, and state that the best kind is obtained from Socotra, with Dragon's blood.
This is still the case, and Lieut. Wellsted inibrms us it is there called tayef. Some is
probably prepared in Melinda, as also in Arabia, as Ainslie states that an inferior kind
is brought to India from Yemen, but it may be first imported from the opposite coast of
Africa. Some may be prepared on the west coast of India, as that which I procured
in the bazars in Northern India, having some resemblance to Barbadoes aloes, is said
to come from Guzerat ; and Mr. Malcolmson informs me, that in Madras they procured
their aloes from Bombay, and found an extract of it of excellent quality for hospital use;
and also from Salem and Trichinopoly. Browne, in his Natural History of Jamaica,
describes two kinds of aloes as made in that island, one of which they call i k w t r i n e h ,
from being similarly prepared, being the gradually dried juice of the cut leaves. The
second and more abundant kind is an extract made by boiling the leavea cut into pieces,
with a certain quantity of water, which, when of a proper consistence, is poured into
gourds. Nothing could be easier than to cultivate the best kinds of aloes in many comparatively barren parts of India, and to prepare aloes equal to the best procurable elsewhere.
Many plants of this family, like Agave and Brmnetiu, are remarkable for the tenacity
of the fibre of their leaves. Thus, Pholrnium tenax, or New Zealand Flax, is well known
as
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aa well for the great strength as the fineness of its fibre. I t has been cultivated
in New Holland, and might be so in North-western India, where Y w a gloriosa is
quite at borne. I t grow well in Ireland, and also in the south of England, but tbe
plants in the Apothecaries' garden at Chelsea were killed by the severe f m t of Jan. 1838.
Sawewkm guid,
or African Bow-string Hemp, a native for a great extent of the

western coast of Africa, has been proposed as a substitute for the former, and its
fibre is stated to be of nearly equally good quality. This is confirmed by the nearly
allied Indian speciesof Siznseoiera ;S. Roxburghiana, (8. zeylanica, Roxb. C m m . Plants,
t.42), Sans. mama; Beng. mwrba ; yielding it of a fine, and at the same time of very
strong quality, fitted for bow-strings, fishing-lines, as well as b r cordage, which indeed
is made from it on the Coromandel coast. Dr. Roxburgh is of opinion, that the fine
fibres, called China grass, are made from this plant, which he strongly recommends,
aa a profitable cnltivation in sandy soils in Southern India ; where the African S.gwinemM would itself succeed well. I see by the proceedings of the Agricultural Society
of India, that my friend, Mr. Greenlaw, Secretary to the Marine Board, states, that
it is proposed to try the fibre of S. Roxburghiana on a large scale for ropes.
181. ASPHODELEE.
The A~ipR&tz are divided by Endlicher into the three tribes of Hyacirtthed, Anther-,
and Asparage&, with some genera allied to each of these tribes, as well as to
Aqhodeke in general. Species of all three tribes are found within the limits of the
Indian Flora. Some, frequently referred to in the works of Oriental authors, are either
natives of the Persian region, as Muscari lotyoides and Hyacinthusorientalis; the latter
found also in Barbary and the south of Europe, and abundant about Aleppo and
Bagdad. This, as referred to as zunbul-indi in some European works, appears to be
the plant mentioned in Persian works in use in India, by the name d d - f a r s e e . I t
would be extremely interesting to have genuine specimens of these, as well as of the
Flora in general of Persia, to enable us to recognize many of the plants which were
introduced into Europe by way of Constantinople during the middle ages.
Scilla, an ill-defined genus, has had several species separated from it. Dr. Roxburgh
has described two plants, which he has referred to the genus, S. wromandeliana and
S. indca; the former is unknown, but is described by him as a native of the sand-hills
of the Coromandel coast. I t may be the same with S. plyphylla of Dr.Wallich, Cat.
No. 5062, from the above locality. S. indica is mentioned as a native of the sandy
shores of many parts of India. Dr.Wallich has inserted it in his Catalogue, No. 5062,
by the name, S. Cundria, from Monghir, Saluen in Burma, and also from the Indian
Peninsula, and which I have found at Rajpore, and in the jungles near Bihut, as well as in
the Kheree Pass, in 30" of N. latitude. In most points of structure, this species agrees
with Scillcr maritima, now formed by Steinheil into a new genus, Urginea (Squillu,
Lindley, F1. Med.), with Anthericum fugar, &c.
AsphodeCus jistulosus, grown in the Mussooree Experimental Garden from European
seed,

39?

ILLUSTRATIONS OF THE BOTANY O F

[

A

m

*

seed, closely resembles A. clavatu~of Dr. Roxburgh, common in fields of cultivation
in the N.W. provinces, and, as far southwards, at least, as Allahabad, flowering in
nob.,
February. There is in the Himalayas a magnificent species, A. pyramid&
(allied to A. a h s ) , which I obtained from Pungee, in Kunawur. My friend, Dr.
Falconer, writes me, that he has met with a species of Ornithogalum,? which the
~ashmerianscall Prustm'en, with a scape seven feet high.
In the Peninsula there are some species which have been transferred to various
genera, as Omithogalum and Anthericum, but which, by Dr. Wallich, are placed in
Phlangiurn, as P. alatum* Cat. No. 6056, which extends into Lower Assam and up to
Monghir ; and P. fakatum, Cat. No. 6057, which seems to be confined to the Peninsula : with these may be mentioned a doubtful species of Clhlorophytuvn, C. Heyneanum,
Cat. No. 5060, found in the same part of India. Chlorophytum is a genus found in the
south of Africa and in New Holland, to which Dr.Wallich has referred the foregoing
plant, as well as another, which he has named C. undulatum, Cat. No. 5059, which is
found in Silhet and Nepal. All the Peninsular species will, no doubt, be fully elucidated by Dr.Wight, and the others by Professor Don, who has kindly undertaken to
describe those in my collection.
Allium is most widely-diffused, being found in Europe and the north of Africa,
in the Syrian Region, in Siberia, China, and North America, and in the south at the
Cape of Good Hope, and in Chili. The ordinary species are cultivated in the plains
of India, as Allium Cepa, the onion ; A. sativum, garlic ; A. P m v m , the leek ;
A: ascalonicum, the shallot ; together with Dr. Roxburgh's A. tuberosum, which he
compares with A. schenoprasum, chives: some also in the mountains, as onions,
which are particularly fine in Kunawur. In the Himalayas several new species have
been found, as A. leptophyUyum, and a variety, or nearly-allied species, A. lilacinurn,
nob., on Mussooree. A. Gwanianum, ceruleurn, and ellipticum, which extend from
Nepal to Sirmore, and are likewise found on such mountains as Urukta and Kedarkanta. The first, called daona by the natives, I have also obtained from the Broang
Pass, as well as from Peer Punjal. A new species, A. longistarnineurn, nob., bas been
obtained from Nako, in Kunawur.
Of the tribe Asparagee; Dianella, indigenous in Tropical Asia and New Holland,
has the species, D. nemorosa, common in gardens in Southern India ; but Dr.Wallich
also enumerates some specimens, (No. 5169, Cat. p. 239) as obtained from Nepal.
Draccena, a genus, found in the islands of the Indian Ocean, and southwards in the
Mauritius, New Holland, and New Zealand, extends northwards into China, and
along the Malayan Peninsula into Chittagong and Silhet ; where are found, D. spicata,
D. tern$wa, and D. atropurpurea of Dr. Roxburgh ; and D. emgolia of I)r.Wallich.
D. Hyneana, Wall. Cat. No. 6151, may have been introduced into the Peninsula, as
no locality is given in the Catalogue, nor in Dr. Rottler's Herbarium, where there
are specimens apparently of this species. Draccena Draco seems to be indigenous only
in Socotra and the Canary islands ; perhaps, also on the west coast of Africa.
Asparagus,
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Aaparaguu, common in the temperate and subtropical parts of the Old World,
has several species indigenous, both in the plains and mountains of India. A. o$Fcin a b is known only in a cultivated state, in India as in Europe, and is probably
indigenous in the Persian region, as it is the halyoon of the Arabs, and nakdoun of
the Persians. Some species are peculiar to the Peninsula, as A. floribundua, divaricatus, and falcatus, with A. acerosu, which occurs along the Malayan Peninsula,
extends from the ~ e n i n e u l ato the
and to the eastward of Bengal. A. r-w
plains of N. India, where it is common in jungles, and highly ornamental, as well as
A. adscendens, which is indigenous in N.W. India, and extends for a few thousand feet
up the Himalayas. A. Curillus, found by Dr. Hamilton, in Nepal, extends to Kemaon,
and also to such mountains as Urukta, Manma, and Simla : allied to this is
A.filicinua, nob., from the banks of the Jumna in the interior of the Himalayas.
A. gracilis and A. urnbellatus, nob., are likewise found in those mountains.
Many of the Asphodeke secrete in their bulbs, either volatile oils or acrid principles, and theae being in greater or less proportion to the rest of the herbaceous portion,
several species have been employed as condiments, or as medicines. Though in
the parts of Asia earliest inhabited, the Asphodeke are less abundant, yet many are
mentioned by the Persian writers on Materia Medica, in consequence probably of their
being indebted for their information to the Arabic translations of Greek authors. The
onion, garlic, and leek, called in Arabic busl, som, and korras, seem to be alluded
to in the earliest parts of the Bible (Numb. xi. 12), as the names there used are very
similar to these. All are cultivated in gardens in India, as well as AUium ascahicum
and A. tuberosum. The bulbs of Allium kptophyllum are eaten by the Hill people, and .
the leaves are dried and preserved as a condiment. Mwcari mschatum, b ~ r phr r x y of
Dioscorides, is literally translated bud-al-kue by the Arabs. Squill has been most
ancjently and extensively employed, owing to the presence in it, both of a volatile
acrid matter and a bitter principle, called sciUitin: according to the dose squill
may stimulate various functions, or act as an emetic. I t is curious that in India
a species very closely allied to the Mediterranean plant, and called &ilk indica
by Dr. Roxburgh, is substituted for the Urginca or Squilla maratima, and iskeel
given as its Greek name ; the bulb is also used by weavers in preparing their thread.
Asparagus o@inalis contains a peculiar principle, which by Vauquelin and Robiquet
was called aspragine : this has an especial direction to the urinary organs. The roots
of Asparagus racenuMus and of A. adscendens are both used medicinally in N. India :
those of the latter, conical in form and semi-transparent, are considered a good
substitute for salep.
Drucdna Draco, a native of Socotra and the Canaries, yields one of the kinds of
dragon's blood, durn-al-akhwain ;one sort, probably that in tears, still continuee to be
exported from Socotra, as is stated to have been the case in the time of the Arabs.
Xanthorrhga hastilia, or grass-tree of New Holland, appended to this order, yields a
yellow gum-resin, which is sometimes imported into Europe.
'
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Pahns, impatant in the coaatriso wbere tiby are indqpnollg E6r tbeu ~riuhi$d
wes, have always been d parCicnEai ktetest to bdaniste ftheir pcuIki49 of
stntctun~ By Linaus t h y were styled trhe Primes of the Vegetable K i q d o l q i
d
BnctlMer calb the c h a , of which they firm Cbe only order, PBINC~PES.
Palm,
though tliy
r e bat b d e d to, yet inhabit in the gra&st nuhabem the c n o l l k ~ ~
within the Tropico. In the southexi hem-em,
" one sgeciea io h r J d in Neb
Hslland, in 34" S. late ;"but " in New Zealand, a sptejas of & ~ C B lm
laear the limit of PaLQsin
% Joeeph Banks in about 38" S. kt.," whiih is +&lg
the southern hemisphere (&own); while J d e a spedabdd mews ih ChiJi. En the
d e m hemisphere s e e s df &bal extend fribm !?B
Ib
e41" N. lat. ili America ; and
in Europe, Chm&qm humiCir is found aa frrr Prs She, betweem 443" and U0N,&. Ih
Asia they do not extend rn far, the east and west direction o£the mmbrins preuenting
-,
with Charramp h,
occarb in
their extension northwad. m@ia &
J a p , and Ph& rtsctywera, ot b - t r e e , iu foand i Syria,along the cowre of the
Eaphrates sad Tjgri~;on he eset, H tke plaals be-n
Bagdad d K~rtlanshah,
lat. 83O 9 ; oh the north, as i
k as Pekltreib, bdt. Mi04Of ;on f h West it &ends to
Palmyra, lbt. 34" 2V; d from that to the Sytieh emst of tiie Meditenlirmead FaOra
local c a ~ its does not flourish a t &pp, ba ia f*d stiB fufther b s t h at Gmyma,
*ich irr in h t . 98' %', and the most noahern riie d the Date--.
Thaagh rdDo~ding&e%y in hat and moist prta of the New World, they are pro. Mbly d the greatest valwt when flo'urhtrihg as they do in thd arid parts of Af~m
md Arcsbia, as we11 as d Syria; thdugh comouonly forrnd ilt the @.a in ahcountries, t h y dm occur in rnoantaimui3 regioas; as Chanaaropa hmilir in the
u&car$ in Nepal at
moet hoothem latitude in h p e ; so the bfty C.M
4,oo0 feet, and Pknir htmaib'a, nob., is common m tk Kkree Pae~rat 2,600 feet
& h e the level of the aea, in 30" of N. I r m t i t h h wit$ Ptioaa hqgi$olia, which is the
mIy om ef the Cmifrcz fsund there at so low an e h d t i o k 8s Brahea ef M u s ,
the CorgldM diu3c68 of Humblctt, seem in thle ternpa&a ef New Speiti at about
4,rHH) fet, with d m and pipes; while Ziartb ( C e r e ) &Za
ia ibund in the
Andes of Peru, at an elevation of horn 5,400 to 8,080 feet.
The celebrated Martiuw, whq in IIb splendid w& on Palms, Bas su, fi~l&y
elacidated both the ~ysteata4ica d d r ~ ~ t u t hadglrg
al
6f the fahdy+,wm led tu irrtk, this
the ~uml)erof q w i e a scattered o m the h e of natuw wiU be faahd to amunt t6
1,000 or more, from having observed, when travelling in Brazil, that psntktklar sped?
s6adely extend beg&
very d o g a ~ t d lfimita The ~ ~ a u B
a u
s d t is also
ef opinion that great n~mbersrernhin b Be dismvered, bat BB) diy 1?6 are at p'epient
known, of which 119are 8. Amricw 14 Miican, and 42. h d k n , it does not even seem
probable that the preant numbers will ever be double&. S c h m b justly Ob9ew8Q1,
that such Palm-forests as those of 8.America are not frequent in other parts of the
world.
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mdd. Af+ and New Holland appeaa l e u fQwmaB1e to this fallaily, in India we
have oewaa1 of the uame species found in every part of that extensive empire. I t k
mot, h a u e r , appear tm be the geaeral rule, tbat h i l i e s of p h t a ape &ktrhQd ia equal
mkbem, in d parts of tbe wodd where tbe olimate is favourable, but rather
.that they ocour, i
k readis we cannOC explain, ia tbe greatest n u m h in aome
p d b u k r country or mgbm; a d yet have their rep~eseataaieerin the fbrm of a kw
~ n e p or
a species ia other, and &n very distant countries.
Palpas, the~fbte,will no dcaubf centinue to be f a u d in the greaht n w n h in
the equinootial prte of 8. America and tbe tropieal irlancb of Ash. In other par@oE
the worM t k y are hart sparingly dibbubtd. Thinaz is found in the W& Indies,
and Sbal in N. A m e h On the weat emst af Africa we have Ekeir gui&,
Mtwqlm, a Coypba, Calamw, md a species very nearly pesenrbling t b Elde or Phani.r
eybmtrk of India. H&me
Cuc;fetra is Eound in Upper Egypt, and H.c a r k a , like
it having a dichotomous stem, in Melinda om the east caast of Africa, p d a b l y abo in
Madagaeear, whwe D'3rpais io likewiee found. The other African Palm, 8e H@&,
Ladania, and an A r a , am feund in the isles of Bourbon and Mauritiw. In New
Holland, whwe Seafirdhia and Liukkvaa are iadigeaous, Mr. Brown remarks that only six
Palms have been tbund, apd of t y o of these, d u d h g .Le4a& c k h , the fruc
tificatioa is unknown. He states it as remarkable, t h 3 80 apeciea of Paha htu beea
found in South Africa, and that none were observed by M. Leolpetmult on the west coast
of New Holland, svep within the Tropic. He has furtber noted it an a &able
fact
respecting the geographical distribution of Palms, that Bkis guimcmk, m common an
the west coast of Africa, and Cocw irrdica, whieh is indigenous to the ohma. ofequiaootial Asia and its islandn, sbauM be the only two species of an e x t e d v e section
fC
&)
of' this order, that are not canfined to America, The other ACtiaan Palma are
either ooniined to this continent or ih dads,or e ~ o taka0 iu India, k t now of
unless peahapa, *is,
if Aoreif.& d
them have been observed in
Hamboldt dould p v s to be a distinct 8 p e k of that e m .
Tbe Palms whbh diefly prevail in the tropical is3anc)a of Asia am Cam @a
a d A r m Ca~~cbm,
t4e Coma a d Betd-nub P b ; benga aeu?&r$hw (2iIqwma
Ratnrphii), the AM 04 the Malayo ; Sbgw Rump& (SfmimYera, Gaertn) tbe Malay
Sago Palm ; with Bwwus $abdh~mis, Caryola u r n , CorypAa Udrr#,
and others,
togethet with speciee d CaEamw, out of which several gclaercr hare been fd.
U i a w hkythllarwm, or SeyckelCs W , ia confined ta the SeycheUe Isla&,
while
Zirlacca dub extends from Java along the Malayan Peniwula to Tenasoe~im,and
to the shores of the rivem Saluen and Attran, in Martaban.
Cocw nw~-a,
and Artxu Catuckw, am ahundant in Ceykm, aad in Ben@ along
the Ganges and Bu~hmpootur,as well as also w tbe Malabar cast, wbere the
.
common black pepper is usually trained an the latter, hut neither-of them flouris4
at any great distance from the sea. Of the cocoa-nut Palm, Dr. Rarburgh states
that several varieties, if not distinct species, are cultivated near the shores of Iudia.
3 ~ 2
The
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The genus Areca we have seen extend as far south as 38' lat. ; and though A. Catechu
is most abundant both in the islands and in India, A. Dicksunii, A. triandm, and
A. gracilis, three of Dr. Roxburgh's species, are found, the first in the Malabar mountains,
and the two latter in Chittagong. Colonel Sykes mentions an Areca in the Dukhhn,
which he considers to be A. Catechu. Besides these Arecaa, there is in the eastern
portion of Bengal Harina caryotoides (Wallichia, Roxb. Corom. PI. 295; Whghtia,
F1. Ind. iii. p. 621), which is called Chifputta or Bel-putta by the natives of Chittagong.
Licuala is a genus of Palms found in the Moluccas and in Java, but of which one species,
L.peltata (Roxb.), occurs in the mountains between Chittagong and Burma.
Calamus is a genus, of which the species have little, if any thing, of the appearance of
Palms, being usually remarkable for their weak and trailing stems, which often extend
to a great length, and ascend the loftiest trees. They abound in the islands of tlw
Indian Archipelago, as well as in the Malayan Peninsula ; a few species are also found in
Peninsular India, as well as in Tropical Africa. In India they chiefly abound in the
forests of the districts of Chittagong, Lower Assam, and Sylhet, whence they extend
along the foot of the Himalayas as far north as the Deyra Doon, where a species is
found, which agrees well with the description by Dr. Roxburgh of his Calamus Rotnng;
but he states that he cannot take upon himself to quote any of the figures of Rumphius
for the Indian plant, though, when full grown and divested of the sheath of the
leaves, it resembles the common ratan of Malacca so much, that he has scarcely a doubt
of their being the same. Until we are better acquainted with the Eastern, the Indian
species may therefore be called C. Roxburghii.
In the Peninsula of India, Bmtinckia is a Palm but little known ; it was found by Dr.
Berry on the Travancore mountains, and is known there by the Tamool name of Codapannu. Caryota urens is a splendid Palm, which Rumphius, 1. t. xiv. p. 64, describes
under the name S a p t e r major, as being common in the Molucca islands, and which Dr.
Roxburgh mentions as a native of the various mountainous parts of India, meaning, no
doubt, of the Peninsula, where it is known by the Telinga name Jeeroogoo, and is the
Schurzdapana of Rheede, Hort. Mal. i. t. 11. Corypha is found in Java, Bengal, Ceylon,
as well as in the Peninsula of India ; C. umbraculifera is the Talipat, or great Fan Palm
of Ceylon ; C. Utan is a native of the Moluccas (Roxb. F1. Ind. ii. p. 178), and C. elata
is a species indigenous in Bengal, and called there bujoor and bujur-batool. C. Tuliera
(Roxb. Corom. t. 255 and 256,) is likewise a native of Bengal, as well as of the Coromandel coast, and is called in the former Tali and Tara ; Dr. Roxburgh remarks, that
except when in flower or in seed, this Palm is scarcely to be distinguished from
Borassusflabell~ormia. The latter is the Palmyra-tree of Europeans, and the Tar of
the natives of India, which is common in the islands of the Indian Archipelago, as well
as in the Peninsula and southern parts of India, whence it extends northwards along
$he Malabar coast, and is described as almost the only tree seen on the flatter alluvium
be seen as far north as 30°, or near
near the sea in Guzerat ; it may al~o'occasionall~
Saharunpore.
Though
'
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Though Palms flourish most within tire tropics, and few, as we have seen, extend
beyond these limits, yet P k n k is a genus which only attains perfection in northern
latitudes, and refuses to flourish in the south. Thus, P. dactylifera, or the true Date-tree,
forms the principal food of many of the Arabs, both in Arabia, Egypt, and 'the
northern parts of Africa, whence it has been introduced into the south of Spain, and is
cultivated at Bordighiera, in the south of France, on account of its leaves, which are
sold at two periods of the year, in Spring for Palm Sunday, and in September for the
Jewish Paasover. I t is common in Syria, and is the Palm-tree of Scripture ; it was
probably the Palm earliest known to the Greeks and Romans, and was emblematic of
Judaea, as in the coin with the inscription of " Judaea capta." I t is found in oases
in the desert, as around Palmyra, supposed to have been so named, from Palma;
that indeed seems only the oriental name translated, which isTadmar, supposed to be a
corruption of Tamar (from Tamr, a date), a city built in the desert by Solomon. From
this it extends along the Euphrates to Bagdad and Bussora, and along the coasts of the
Persian Gulf even to India, though it does not ripen its fruit well within the boundaries
of the latter. By Mr. bibson it is mentioned as being common from Chickly to Taptee, in
Guzerat; and it was in a flourishing state in the Botanic Garden at Saharunpore. Other
species are, however, indigenous to, and flourish in, almost every part of India, as P.
(Elate, Lin.) syluestris, khujm of the natives, which may be seen in almost every part of
India. P.furinifera is a dwarf species found in the south in sandy situations, at little
distances from the sea, as near Coringa ; while P. paludosa grows only in the Sunderbunds of the Ganges. These are, however, very moderate in stature, as is P. acaulis,
another dwarf species, found in Behar, and which is very closely allied to, if, indeed,
it be at all distinct from P. humilis, nob., which I found in the Kheree Pass, in 30' of
N. latitude, and a t an elevation of 2,000 feet, but where the climate is sufficiently
modified by local causes, so as to allow of the growth of other tropic-like plants, but
also with representatives of European genera, as a pine, Pinua longifolia, which is here
found alongside of the Palm.
Chamamps humilis, often called Palmetto, as is sometimes the N. American Sabal, is
common in Spain and Italy, as well as in the N. of Africa. Chamarops Martiana is a
new Himalayan species of this genus, of a slender and elegant appearance, and forty
or fifty feet high, which Dr.Wallich discovered in considerable abundance in Nepal, and
thought it at first to be the Japanese C. excekia, of Thunberg.
I t has been said by Humboldt and Martius, that wine, oil, wax, flour, sugar, salt,
thread, utensils, weapons, and habitations, are afforded by the Palms; they are therefore among the most useful and important of the plants in intertropical parts of the
world. The young and tender leaves of several of the Palms, with their spathes, mild in
taste and nutrient in nature, have been used as articles of diet. Thus, Oreodoza (Areca,
Jacq.) oleracea, or esculent Cabbage-tree, has the green top of its trunk eaten both raw
and in a cooked state in the West Indies ; so Euterpe olerncea and edulis are likewise
eaten in Brazil ; in the Old World, the top of Curyota urens, and the unexpanded terminal
bud of the Cocoa-nut tree form a delicate article of food, so also, probably, do those of.
many
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the Date tree in Egypt; so, in Iddia, baskets and boxes, mats and punkhas, are made
with the leaf-stalks of the Khujoor, or Phenix sylvestris. The fibres of the capsular
covering of the cocoa-nut it is well known are extensively employed for cordage;
so also are the black horse-hair like fibres, called ejoo, surrounding the petioles of the
leaves of Arenga saccharifera, or the Gmuto, for cables and cordage. Canes and
ratans, the stems of different species of Cabrnus, as of Calamus Rotang, rudentum, verus,
and of others, form considerable articles of commerce. They are exported from the
valleys along the foot of the Himalayas into the plains, though the species yielding
them are not well known.
An astringent principle is secreted by several of the Palms, as even in the Date tree,
where the spathes are employed as astringents by the Arabs, alsa in Areca, or betel-nuts,
the foful of the Arabs, so much chewed with the leaves of the P a n (PiperBetel), and a
little lime ; the Malays chew sliced pieces of the nut of theepinang, or Areca okracea,
with their betel. The nuts of Areca Dicksonii, triamlra, and gracilis, are used in Silhet
as a substitute for those of A. Catechu, as are those of A. globulij2ra in the Moluccas.
The resinous reddish-coloured substance, called dragon's blood, dum-al-akhwain, we
have seen, is produced in the isle of Socotra by Dracana Draco; but in Sumatra and
the Malay islands, varieties of a similar substance are yielded by Cahmw Draco. An
exudation of a resinous nature, called mokul, is stated by Arabian authors to be
produced by the tree called Doum; but here the same name appears to be applied to
very distinct substances.
Useful and important as are these Palms, their introduction into new situations
may not readily engage the attention of cultivators, as they are of such slow growth,
but as this objection applies equally to all trees grown for timber, it will be but
of secondary consequence to those who look to the permanent improvement of their
estates. For such purposes the Cocoa-nut and Areca-nut Palms are most important in
the warm and moist parts of India, especially in the vicinity of the sea, but the
other species of Palm, which have been mentioned, as yielding useful products, may be
found equally suitable to different localities. The Arenga saccharifera, or the Gomuto
of Rumphius, yielding palm-wine, sugar, sago, and fibres for cordage, is probably one
of the most important, especially on wet and marshy grounds in southern latitudes ;
E l ~ i sguineensia, or Oil Palm of the west coast of Africa, might no doubt be successfully grown on some of the coasts of India ; Pkenix farinifera yielding farina fit for
food, ia suited to dry and sandy plains, while P. sylvestris, yielding sap and sago,
succeeds well in almost every part of India.
183. JUNCACEB.

Juncacea, so named from Juncus, the Rush, have been considered as related both to
petaloideous and glumaceous Monocotyledons ; Mr. Brown has remarked, that they are
intermediate between Restiacee and Asphodelete. Endlicher confines the true Juncacea
to Luzuku, Juncus, Narthecium and Prionum ;considering the others, such as Flagellaria,
Xerotes, Kingia, and others, as allied genera.
The
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The gepera Juncus and Luzula are found in the cold and temperate parts of the
northern hemisphere ; a few species of the former occur in tropical regions, and of the
latter in extratropical S. America. Narthecium is found in both Europe and N. America,
and Prionum at the Cape of Good Hope. I n the Himalayas, eight species of Juncus
have been found, of these, J. mernbranaceus, and J.leuomelus, are'new species from
Pungee and Soongnum in Kunawur, and J. lelicanthes from Shalma; J. Donnianlw, nob.,
is a new species, allied to J.articulatus, from Mussooree, J. concinnus is common all
along the Himalayas, as is, in moist situations, J.glaucus, a species of Northern and
Central Europe. J. bufonius, common throughout the northern hemisphere, is found
both in Kunawur, near Lippa, and on the southern face of the Himalayas, also in the
plains of India, near Delhi, and along the Doab. J. indicuv is another species which
occurs in moist situations on the plains of India, and which I found near kIazaribag11.
The only species of Luaufa is from Lippa in Kunawur, where L. spicato is found, a
species of the mountains of the north of England, Scotland, and tl~roughoutEurope,
reaching as high as 7 Lo north latitude, and which likewise occurs in the Caucasus and
Altai mountains ; the present locality is 1 l o more to the south than any station previously recorded for this plant. (v. Prof. Don. Proceed. Linn. Soc. 1. p. 9.)
Flagelluria, of which the common species, F. indica, is found in Tropical Asia and
New Holland, has this species in the Malayan Peninsula, and extending up to Chittagong and Silhet ; a new species was found in Penang and Singapore by Dr. Wallich,
and another, in Java, by Dr. Blume.
Tlie Juncea, or true rushes, are insipid and inodorous; several are employed for
mechanical purposes only, as the common rush for making mats, baskets, and the
bottoms of chairs, while the pith is employed for the wicks of rush-lights. Juticlts
efisus, which is the common European species, is, according to Thunberg, cultivated in Japan for making floor-mats; J. glaucus, a European species found in the
Himalayas, and closely allied to J.efltstts, might be employed for all the purposes of
the common rush.
184; BUTOMACEE.
Blctomacet~,allied to the equally marshy Alistnacee, contain but few genera ; as
Ilyd~.ocleis,in Brazil ; Limnocharis, in the West Indies and equinoctial South America ;
with Butomus in the Old World. 4.urnbellatus, or Flowering Rush, the species best
known, common in moist situations in Europe, extends also to the plains of India,
where it was found near Bojpoor by Dr. Hamilton, subsequently as M. De Caisne
bas shewn me by M. Jacquemont in the North of India ; by Dr. Falconer near Loodianah, and likewise in lakes, with Kllarsk nynrpheoider, in Cashmere. Another species,
B. lanceokatus, Roxb. (B. ktvolius, Don), is very common in the N.W. provinces of India,
extending from the Turrai of Nepal as far as Saharunpore, where it flowers in the
rainy season. Litnnocharis is milky, and Butomus is acrid. Of the latter, the European species has been employed in medicine, and considered deobstruent.
3F
185. ALISMACEX.
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The Alismacm, like the foregoing order, consist of plants found in water, or in moist
situations, and like them, both in temperate and tropical climates. Alioma and h g i t taria, well known Zuropean genera, are found in the hot parts, both of the Old and of
the New World. Darnasonium, Juss., has one species in Europe, and the other
(Actinocarptls, Br.), in Eastern New Holland. Ahma extends from Europe to India,
whence two or three new species are enumerated by Dr. Wallich, as having been
found by Dr. Hamilton along the foot of the Himalaya. Aliarna Pfa~tagoand Sugitturiu
sagitt;folia, species common to Europe and N. America, I have obtained from near the
Dul or Lake of Cashmere ; the former also from the Deyra Doon and the Himalayas,
while the latter is common in every part of India, and S. obtus;folia in the southern
parts ; where S. cord;foliu, Roxb. (Alisma Hamiltoniana, Wall.), which I have obtained
in the Deyra Doon, also occurs.
sometimes separated into a distinct family, and placed near
The JUNCAGINEZ,
Aroidee, are by many botanists considered only a section of Alismacee. Like these they
are found, though sparingly, in marshy situations, in most parts of the world, Likm
in New Granada, Tetroncium in the Straits of Magelhaens, Sckeecchzeria in Europe
and North America, but Triglochin, the most numerous in species, in all parts of
the world. T. palustre, the most common species in Europe, is also the most widely
diffused, 6eing found in N. ~ m e h c a ,in Siberia, in the Altai Flora, in Kunawur, as
well as within the Himalayas, on Kedarkanta : at least the species which I obtained
from this locality, and named T.himalense, can scarcely be distinguished from European specimens of T. palustre.
The fleshy rhizoma of some species of this family is eatable, and one species of
Sagittariu is said to be cultivated in China for food. (Lindley.) My friend, Dr. Falconer,
writes me, that in Cashmere also, the natives collect the roots of a species of Sagittaria,
and employ it as an article of diet, or as a substitute for salep. The rhizoma of Alignaa
Plantago, possessed of but little sensible property, has been vaunted both in Russia
and in America for its sedative and antispasmodic powers, and as a remedy for
hydrophobia, but its virtues have never been proved.
'

186. COMMELINACEE.

The plants of this family were placed in Juncee by Jussieu, but Mr. Brown stating
that they agree better with Restiace~in the structure of the embryo, and in their
sheathing leaves, formed them into a distinct order. They are found abundantly in
intra-tropical parts of the world, prevailing chiefly in the rainy season, which is
well suited to their lax habit and delicate texture. Endlicher has briefly stated,
that in the Eastern hemisphere they extend from the tropic of Cancer to 35' of S. latitude ; but in the Western hemisphere, and the islands of Eastern Asia,, they extend
to 40' of N. latitude. They are abundant within the limits of the Indian Flora, and
extend
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extend to the most northern parts, as 31' of N. latitude, h m the predence there
of the rainy season, and likewise to the Himalayas, where a few species are found
during the same period of the year.
About fifty species, referred to tbe genera Commelina, Aneiha, Tt.ade~antia, and
C y h , are enumerated as having been found in India ; but from the imperfection of
collections, there is great difficulty in identifying the recent with some of the earlier
discovered species, so that all require the carefal examination of any Indian botanist,
who bas opportunities of seeing them in a living state. In the northern parts of the
Doab only a few species are found in the rainy season, and these appear to be identical
with species indigenous in Bengal and the Peninsula, such as Cmmlma communb,
bengalensis, &c., with Tradewantia axillan's; Commelina obliqsta, Don, found in Nepal,
occurs also at Mussanee, and a new species of Trcrduantia, T. radiemr, nob. In Nepal
are also found Aneikma hispida and radicam of Don, with his Cyanotia barbata. This
genus is distinguished by the outer sepals being connate at the base, the three inner
petalaid, with the claws united into a tube, into which the stamens are inserted, and of
the two ovules in each cell, one is erect and the other pendulous. Comnxlina
scaptfEoru, Roxb., which appears to be Aneikma hgqolia of Wallich Cat. No. 62 13,
extends all along the Himalayas from Silhet to Manma, and is also found in the
Kheree jungle, as well as at Mussooree. As this plant does not agree with the
character of any of the genera, I have formed it into a new genus, which, in conformity to the example of Dr. Wallich, in instituting his genus Kttrrirnia, I have
named Murdarmia, in compliment to Murdan Aly, a plant collector and keeper of the
Herbarium at Saharunpore, who collected many of the plants described in this work,
and who had acquired a remarkable tact and quickness in detecting new plants, as well
as in remembering the characters by which genera and families are distinguished,
so as to be able at once to arrange a new discovery in its appropriate place.
Commelina tuberosa is cultivated, and its tubers eaten by Chinese (Lour.) ; Murdannia
scapgwa, mooslee seah, has some repute in Hindoo Materia Medica.
MURDANNIA.

Perigonii exterioris folida 3 ealycina pereistentia, interiora 8 petioloidea, aesailia persistentia. Stamina 6, filamenta omnia barbata, apice in connectivum dilatatum, anthem 8 fertiles loculis paralklis,
3 difformes cassae.
M.ecup@wa. Tab. 95, fig.3.-Hab.

Kheree jungle and Mwmoree Hills.

187. NAJADEE O R FLUVIALES.
The Nnjadee or Fluvialee, as they are called by different botanists, are aquatic
floating plants; cellular in structure, and transparent in nature. They are grouped
together from resemblance in general appearance, rather than from identity of character'; neither are they very closely allied to any other order, except in some respects to
Aroidece. They are found in the current of flowing, or floating on the surface of stagnant
water, and in aestuaries of the sea in all climates. The species found in India are one
or two of each of the genera Nnjas, Caufinia, Ruppia, Bnnichelia, with several species
3 ~ 2
of
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of Potamogeton, or Pond-weed. The last is extensively diffused throughout the world,
the others are found both in Europe and N. America ; but Najas in the former only.
N. dichofma is found in Bengal, N. spinosa, Wall. Cat. No. 5182, found by Dr.
Hamilton a t Paingti, to the east of Bengal, is very closely allied both to N. mnjor and
to N. marina. Caulinia indica is found as far south as Travancore ; and a species, so
named, but different from the Peninsular plant in Rottler's Herbarium, was found by
Dr. Hamilton. The former may however be seen in the East-India Herbarium,Wall. Cat.
No. 5189, but marked, apparently, by a change in the label Chara hispida, while this
plant, or a t least one of the same genus, is placed in No. 5183, and labelled Caulinia
indica. C. ? composita, Wall. Cat. No. 5194, found to the eastward of Bengal, occurs
also as far north as Saharunpore, but its genus is still doubtful.
Species of Zirnnichelia are also found in India, as may be seen in the East-India
Herbarium, No. 5185, procured by Dr. Hamilton from Onaula; and also, No. 5190,
where it is mixed up with the plant named Chara fatida, found near Pangri. Ruppia
is also found within the limits of the Indian flora, as there are numerous specimens in
Dr. Rottler's Herbarium, under the name, however, of Zznnichelia indica.
Potamogeton, as mentioned, is the genus most numerous in species, and also most
extensive in distribution, being found in the stagnant and running waters of hot, cold,
and temperate parts of the world. Species of Pond-weed are found in every part of
India, and some of the same species in the northern as in the southern parts of the
country, as Potamogetm tuberosum and P. indicum ; the latter of which, however, differs
but little from the European P. natans; a second species is not to be distinguished
from P. rnnrinum, nor another from P. rufescena CfEuitans.) P. crispus is found in the
neighbourhood of Saharunpore, and P. heterophyllus occurs in the Himalayas, in the
vicinity of Dhargaon, on the northern face of the Choor mountain, as well as in the
plains of India. But all the species require examination and comparison with each
other and with European specimens in every state.
The several plants of this family, bland in taste and mucilaginous in nature, are not
possessed of any active properties which would make them useful as medicinal agents ;
but some of the Pond-weeds, especially P. tuberosum, called suwal, is much employed in
North-western India in the process of purifying sugar.
188. P I S T I A C E E .
The small order of Pistiacecz, called also Lemnacece, or the Duckweed tribe, contains
but two genera, Pistia and Lemna: these are floating and stemless plants, and as
simple in organization as the Fluviaks, but in fructification they resemble Aroidece; in
fact, Pistia has the spadix of that order, but with only two flowers, and in the arrangement of Schott forms a tribe of that family. Lemna, which is considered as a reduced
aroideous plant by Mr. Brown, is placed by Endlicher a t the end of Fluviales; but the
two genera are very closely allied, and form a very natural order, which will serve to
connect others. I t is curious that the Hindoos, who have shewn themselves in many
things
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things an observant people, have, like Linnaeus, seen the affinity of Pistiu to Lemtw,
though tbe c o m t anatomy of these plants was known to neither ; they call the former
pana, and the latter m n y a pana, or small pana. PbtM Stratiotes is found flourishing
in the rainy eeason in every part of India, that is, from the Peninsula to the neighbourhood of Saharunpore, and is also said to occur in the West Indies.
Lenrnu, found in ditches and ponds in the cooler parta of the world, occurs a h in
similar situations in the cold weather months, both in the southern and northern parts of
India. Three or four species have been described by Dr. Roxburgh ; more will probably
be found, and require a careful comparison with European specimens to ascertain their
identity or difference.
189. AROIDEE.

The Aroidea, named from the genus Arum, consisted until lately of only a few
other genera, as Caladium, Calla, Dracontium, Orontiurn, and a few others, which have
now been removed to different families. Schott having submitted the whole of the
well-known species to careful revision, has, in the Meletemata Botanica, divided the
old into a number of new genera, of which the names are adopted in this work. The
Aroidece, distinguished by having their flowers on a spadix, and supported by a spathe,
have occasionally united with them, the genus Acorus, which has the scaly rudiments
of a perianth, as well as Pistia, which is, in fact, a reduced aroideous plant.
Some of the Aroidee are arborescent, or cling to trees by aerial roots, but the
majority are herbaceous in nature, and loose in texture, with a colourless or milky,
generally acrid juice. They abound in tropical parts of the world, but like many other
Earnilies of such a distribution, a few species extend to higher latitudes both north and
south, especially as they require only a few months to bring them to perfection. They
are, moreover, furnished with tubers or rhizomes, which from their underground situation are easily able to bear the vicissitudes of temperature; thus Arum maculatum is
found in every part of the British isles, and Callu palustris extends even to 64' north,
where it inhabits moist situations in Southern Lapland. Richardia (Calla) Bhiopicn
is found at the Cape of Good Hope, and Gymnostachys in Eastern extratropical New
Holland. In America, according to Humboldt, as quoted by Dr. Lindley, their
principal station is on the submontane region between 1,200 and 3,600 feet of elevation,
where the climate is temperate, aod the rains abundant ; in the Andes, Pothos (now
Anthurium) pedatus and P. quinquenervius, are found st an elevation of 8,400 feet. In
the Himalayas, Potho8 (now &i~zdaspus)~$icinalis, extends to elevations of 2,000
feet in the Kheree Pass in 30' of N. latitude; and species of Arisama are common
in Nepal on Sheopore, kc., as well as on Musuooree, and other parts of the Himalayas,
at 7,003 and 8,000 feet of elevatiou, but chiefly in the rainy season.
The species found in the plains of India, and chiefly in the southern parta, have
been formed into the genera Cryptocoryne (including the Indian species of Ambrosiniu
of Roxburgh), Typhonium (Aruni trilolratum, orixense, kc.), Amorphophallus (Arum campanulat unr),
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P @ z ~ ) , Hornalonema (Calha occuIta and aromtiwi) alao Pothog scandens, with mpny
apecies formerly of that genus, which have now been transferred to Scindogpus; and also
Losia, which includes L. aculeatu, Lour.; and Pothos ketemphyllw of Roxburgh. The
species of Cobcash, including Arm Colocasia and uympha~olia,are cultivated in every
part of the plains of India, as well in the north as in the south ; and ArnorylhoprbaUw
extends in a wild state even as far north as the Kheree jungle. Remusatia (Arum, Roxb.)
vivipara, stated by Dr. Roxburgh to be a native of Malabat, exists also in Nepal,
having been introduced by Dr. Buchanan from the latter into the ~ a l h u t t aBotanic
Garden, where it produced annually in the rainy season abundance of the bulbiferous
radical spikes, by which the plant is readily propagated. I have seen it in the same
state at Mussooree in the rainy season, and afterwards producing the leaf of an Arum;
Dr. Buchanan describes it as bearing in Nepal the common flower of the genus.
In the Himalayas the different species of Arirm obtained from Nepal, and described
chiefly by Dr. Wallich in Tent. F1. Nep. and P1. As. Rar., have been formed into the
genus A r k m a ; Ariscema multicarinatum, Wall. Ic. ined. 1180 ; an Arum costaturn
F1. Nep. ? extends alw, to the Sue11 Hills. Arum guttatum is now Satrromatum,
and Thomsonia NepaZensis is formed, with Arum bulbifmm, into the genus P y t h i u m ,
and is found as far north as Nagkanda, and about an elevation of 8,000 or 9,000 feet.
Some other species of the genus, as A. hastatum and insignifolim, and others, are
found at Mussooree. A species of this family is cultivated in almost every part of
the hills, and appears to belong to the genus Cukasia, but my specimens are imperfect.
Acorus, sometimes formed into a distinct order, called Acoracetz, is at other times
united with, and forms a section of, Amidea!. The species are few in number, but
widely diffused. Acorua Calamus, the best known, like many other aquatic plants,
occurs both in Europe and India. I have found it in many places in the Himalayas,
it was found in Nepal by Dr.Wallicb, Rheede figures it from the Malabar coast. It
has been supposed by many to be the Calamus aromticcw of ancient Materia Medica,
but without sufficient consideration, as the two are described separately by Dioscorides,
and Arabian authors give akoron as the Greek synonyme of wuj, which is the buch
(Sanscrit vucha) of the Hindoos. Under this name I obtained the roots of this
plant, which continues, on account of its aromatic qualities, to be extensively employed
in Eastern medicine, and which I frequently prescribed successfully to natives in India,
in conjunction with bitters, especially the seed of C m a l ' a Bonducda, as a cure for
the ordinary agues of the country.
The Aroide~abound in an acrid principle, which is volatile in nature, and therefore
dissipated by heat ; being soluble in water, it is a1.w removed by washing, and easily
separated from the fecula with which many of their tuberous m t s abound. Hence
several have been employed as articles of diet from very ancient times, as Colocasia
antiquorum, mentioned by Herodotus and Tkophrastus, and remarkable as an Indian
plant, cultivated in Egypt, and now in most parts of the south of Europe. The roots are
without acrimony, as is the case with many other long cultivated plants. They are
universally
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universally cultivated in India, and known there under the namea of k t u : h and gaglee.
Arum rymphai~oliurn,which Dr. Roxburgh considers only a variety of C. a~~t*umm,
is but rarely cultivated in Bengal. Arum idicum, nran-kuchoo and man-guri of the
Bengalese, is a species much cultivated about the huts of the natives for its esculent
stems and small pendulous tubers. Arum cumpanulslum, now Anaorphophallus, Ol of
the Bengalese, and which deserves to be called the Tclinga pdato, is also much cultivated, especially in the northern Circars according to Dr. Roxburgh, where it is highly
esteemed for the wholesomeness and nourishing quality of its roots. In the Himalayas,
the species which I have called Colocasia himalemia, forms the principal portion of
the food of the Hill-people ; m Colocabia macrgrhiaon and esculentum, forming the Tara,
Taka, Taya, and Kopeh, and cocoa-roots, eddoes, and yams, of the Pacific and other
islands, yield a considerable portion of the food of the inhabitants. The stalks and leaves
also of some of the species are eaten in many places ; those of Arum sagittiflium are
said to be called chou Caraibe; so also in the south of Europe, Arisarium vulgare, and
A. Dioscoridia, which is perhaps only a variety of A. italicum, are occasionally eaten; but
even Arum maculutum, and other acrid species, deprived of their acridity, are sometimes
made to yield food in tiohes of scarcity. Some of these, however, from their acridity
and irritating nature, have been used asvesicatories, Arum rnnculatum has been used
medicinally even from the time of Hippocrates ; Typhonium ori.mse having exceedingly acrid roots, is, when fresh, applied in India by the natives in cataplasm, to discuss
or bring forward tumors; Dr. Roxburgh pronounces it to be certainly a most powerful
stimulant ; other species are likewise employed, as A. montanum, Roxb., (macrohizon,
Ainslie). The plant called by the latter Dracontium pofyphyllum, is exhibited internally when its acrimony has been subdued, it is considered antispasmodic, and is also
said to be useful in asthmatic cases. An emmenagope is said to be prepared from it
in the Society Islands. Scindaspus o$cinali, guj-pippul of the natives, forms an article
of considerable repute in Hindoo Materia Medica ; it is described as acrid, diaphoretic,
and anodyne, but the statements of authors differ on the subject.
190. TYPHACEE.

Typhace~,or the Bull-rush tribe, are sometimes united with Pandnnacee, and sometimes made a section of Aroided, but are now kept separate from both by most botanists.
They are found chiefly in the marshes and ditches of the temperate parts of the northern
hemisphere, but like many other aquatic plants, they occur also in various parts of
the world. Typk, common in Europe and N. America, is found also in the West
Indies, S.America, and N. Holland. T. elephantha, and the species, which Dr.
Roxburgh identifies with the European T. angwtifolia, are found in the most southern,
as well as in the northern, parts of India, the latter species is found in Siberia, in the
Tauro-Caucasian region, and also in New Holland; Mr. Brown inquires whether it
be identical with the species found in St. Domingo. Spnrganium is found in most parts
of the world, as in Europe, N. America, and New Holland, (indeed, the same species,

S. angusfifolium,

408

ILLUSTRATION8 OF THE BOTANY OF

[Pandanacece.

S. angustiJolium, occurs both in N. America and in New Holland). I t had not hitherto
been found within the limits of the Indian Flora ; but my friend, Dr. Falconer, writes
me that he has found a species in Cashmere, which he has named S. carinaturn.
The pollen of Typha being abundant, is collected and made use of as an application
to ulcers. Mr. Salisbury recommends the leaves of T'ha latifolk as a substitute for
rushes, in making matting, baskets, &c., those of T. elephantina (putera), and of
T.angusfifolia (reree), are employed in Northern India for making mats.
191. PANDANACEX
The Pandanacee, or Screw-pine tribe, have been well described by Dr. Lindley, as
having the aspect of gigantic Bromelias, and bearing the flowers of Sparganium, hence
they are often combined with Typhacee. Mr. Brown has remarked, that they have
no affinity with Palms beyond their arborescent stems. Pandanacece are remarkable for
their dichotomous branching, as well as for the spiral arrangement of their leaves,
whence their English name. The order includes the genera, Pandanus and Frqcinetia,
to which the American intratropical Cyclanthee and the Peruvian Phytekphas, with the
Asiatic Palm-like Nipa, have been added by Endlicher as allied genera. Species of
Pandanus are found in the soutbecn parts of India, as P.furcatus in Malabar and
Chittagong, extending from the latter place to Pegu, while P. fatidus is common in
Bengal, near Calcutta. P. odoratissimus is the best known species, but being so much
esteemed and cultivated by Asiatics, it is difficult to ascertain where it is indigenous ;
it is universally diffused in the Indian islands, in China and Arabia, also in gardens
in every part of India, but it occurs most abundantly and apparently wild in the
southern parts, as in the Peninsula of India, where it is called the Kaldera bush.
A knowledge of the uses of Pandanacece is derived in a great measure from Pandanus
odoratissimus, but other species must be available for the purposes for which this is
employed, as for hedges, though it takes up much room. The terminal bud, as is the
case with that of sowe of the Palms, is eaten under the name of cabbage; the
tender white base of the leaves is also eaten raw, or boiled, during famines. The leaves
are composed of tough longitudinal fibres, white and glossy, which enables them to be
employed for covering huts, making matting, as well as for cordage in the S. Sea
Islands, and in Mauritius, for making sacks for coffee, sugar, and grain (v. F1. Ind. iii.
p. 74 1) ; matting, as well as the common kind of umbrellas, are made of them in the
Peninsula of India. The branches being soft, spongy and juicy, are eaten by cattle
when cut into small pieces; the fusiform roots are composed of tough fibres, which
basket-makers split and use to tie their work with ; they are also so soft and spongy, as
to serve the natives for corks.
Pandanus odoratissimt.u, derives its specific name and its great celebrity among
Asiatics, and especially the Sanscrit poets, from the rich and powerful fragrance of its
flowers ; Dr. Roxburgh states, that it is the tender white leaves of the flowers, chiefly
those of the male, that yield that most delightful fragrance, for which they are SO
universally
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universally and deservedly esteemed; it is the Ketaka of Sanscrit poets, and the
Keora and Ketgee of the Hindoos ; it is known to the Arabians by the name Kazee,
and is the Armak of Avicenna. Oil, impregnated with the oclour of its flowers,
and the distilled water, are called dohn-al-kazee and ark-keora; both are highly esteemed
as stimulants and antispasmodics, and as cures for head-aches, rheumatisms, &c. The
fruit of some of the species is described as being eatable, and one is figured in As.
Res. iii. p. 161, under the name of Mellore, or Nicobar bread-fruit. Dr. Roxburgh
specifies the lower pulpy part of the drupes of the Keora as being sometimes eaten by
the natives of the Peninsula in times of scarcity. The seeds also are said to be eatable,
and are occasionally employed for making rosaries.
192. XYRTDEB.

Xyridece, by some botanists united with Restiacece, and by others separated into a
distinct family, distinguished by their petaloid perianth, and polyspermous fruit, are
found in the tropical parts of America, with a few species of Xyris in the southern
states of North America, also in New Holland both within and beyond the Tropics.
?)he Asiatic species are few in number, and found in India, chiefly in the Peninsula,
also in Ceylon, whence Xyris indica, and pauc@ra, extend into Bengal, and from
'favoy to Silhet ; and thence, X.puuc@ra, which, according to Mr. Brown, is found
in Tropical New Holland, extends to Nepal, where a new species, X. schcznoides, also
OCCUTS.

Xyris indica, found both in the Peninsula and Bengal, is considered an easy, speedy,
and certain cure for ringworms (Rheede): the leaves and root are employed against
itch and leprosy (Agardh).

The Eriocaulonece are, like the Xyridee, sometimes treated of as a separate family*
and sometimes united with Restiacece. Like the Xyridece, they occur in tropical America, New Holland, and India, and are found in the islands of Madagascar, and Mauritius ; but, like other plants of moist situations, they extend to much higher latitudes,
being found in 44' of latitude in N. America, and also in the island of Skye, on the
west coast of Scotland. About twenty species are found within the limits of the Indian
Flora, chiefly in the Indian and Malayan Peninsulas, extending from the latter into
Silhet and to Cheriponjee, on the Jentya Hills, and from that to Nepal ; where are
found Eriocauh oryzetorum, quinquangulare, and xeranthemum. E. hcrangulure (Leucocephala, Roxb.), extends from Ceylon and the Peninsula, also Tavoy and Silhet, as far
north as Saharunpore, where it is found in moist situations at the end of the rainy
season. E. Sollyanum, nob., is a new species from Cashmere, and is allied to E. luzulefolium, Wall. Cat. 6071, which is found on the Jentya mountains.
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194. R E S T I A C E E

Restiacea, allied both to Juncee, and CotnmcZiw, resemble Cyperacm in habit.
Eriocaulon and Xyrir, are also sometimes included in Restiacca, though both now
give their names to orders, but the former is still considered by Dr. Lindley as belonging
to this. The true Restiace~are found at the Cape of Good Hope, and in New Holland,
as well as in Van Diemen's Land ; they are of little use, except that the tough wiry
stems of some species are manufactured into baskets, and those of others, as Willdemmai teres, for making bmme. Restio tatorurn is employed at the Cape of Good Hope,
both in town and county, for thatching, and sometima whole huts are built of it. A
roof thatched with it will last twenty or thirty years, and it is said would last much
longer, if the S.E. wind did not blow dirt into it, which causes it to rot; it seems well
worthy of introduction into India, where the thatch ie of so perishable a nature.

The Cyperacea, so named from C~lperrrs,are, in many respects, allied to Grasses,
which they resemble in general appearance, as they also do, Juncacee and Reatiacea.
The Sedges, as they are called in English, may be easily distinguished from Grasses
by their stems, being solid, angular, and without any separation at the joints, and by
the sheaths of their leaves being entire. Professor Nees von Esenbeck, who has paid
such p e a t attention to this order, and defined the genera both fully and clearly, has
been good enough to examine the Cyperacee in my d e c t i o n , as may be seen in the
" Contributions to Indian Botany," by Dr.Wight, where will be found described the
greater portion of the Indian Cyperacea, or those contained in the collectians of Drs.
Wallich and Wight, as well as those in that of the Author. But the localities which are
given to the species in the latter are all incorrect, inasmuch as none were obtained from
Nepal, but all from the plains of N. Western India, or from that portion of the Himalayan mountains between the Ganges and Sutlej rivers.
The Cyperacee are found in wet or moist situations in all parts of the warld, whether
tropical or polar, as well at the level of the sea as on the tops of mountains : so in
India we find them wheresoever there is moisture, both in the hottest parts of the
Peninsula and the elevated gorges of the Himalayas, and in either situation several ~f
the same genera and species are found as occur in other parts of the world, where there
is similarity of climate.
As in other families, some of the genera of Indian Cyperacece consist, of only single, or
of very few species, and are found only in the hot parts of India ; such are Courtoisia,
Anosporum, Hemicarpha, Chatocyperus, Echinolytrum, Malacochaele, Hymenochaete,
LimnochZoa, Morisia, Cephaloschanus, Cyk'ndropus, and Hypoporum ;of these the last
is found also in Silhet. Mahmhaete and Limnachloa extend as far north as Saharunpore, and Morisia is found in Nepal. With these are also found genera which occur in
other tropical parts of the world, as Dipherum, which is found in Ceylon, the Moluccas,
and
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and New Holland ; &&ria and R t m h in the intFabropical parts, both of the New and
the Old, with Lapacarpha and Hwytrasm in those of the whole world ; Ekogenrrs and
Hqbstylis in the hot parts, both of America and Asia. The genera Fuirwur, Rmbridylir,
and TricRehtylis, as well as Isdepis and Ebodrarir, are found in tropical parts of the
world ; but all have species in the southern hemisphere, as in New Holland ; Fuirena,
Tkicheloatylis, and Ibkpis, at the Cape of Good Hope, and also in the northern hemisphere ; aa all, except Trichehtylis, extend into the warm parts of N. America. One
species of Fuirena, F. annua, is found in the S. of Europe, and species of Isdepis,
Eleocharig and Eleogiton, (E. 9uitans, Link.), in the British Ides; so Rhynchospora,
which has a few species in the southern provinces of the United Strttea, with two in
Europe, has also one species in the Himalayas ; and that a species (R. chiam&), which
has also been found in China.
The genera Seirpus and Cares are the most numerous in species, and are also the
rnoet widely diffused, being found in marshy situations, both in hot and cold parts of
the world, as well within tbe tropics as in high latitudes ; so do we find species of
both genera, as well in the plains as in the mountains of India, and in the Himalayas
we have some specier which are also found in Europe and America.
Many species of genera which delight only in hot and moist climates are, as we
have seen in other families, found in the Himalayas in the rainy season, as species of
Cyperua, Mariscus, KyUingia, Lipocarpha, fimbriacylir, TricheWylis, Isolepis, Scirpua,
Ekocharis, and Hypoporum. Eriophorum is a genus of which the species are found in
Europe and N. America, and one, E. conmum, is extensively distributed in the
Himalayas, both in low valleys and on elevated mountains, as well aa in Kunawur.
Dichostylis Micheliana, found in the S. of Europe and N.of Africa, extends also to Delhi,
in the north-westem part of India. Uminia and Dilepis, genera with the habit of
Carex, have each a species in the Himalayas, U.Nepalensis, being found in Nepal, as
well as in Kunawur; Trilepis Rqyleana in Chango, and Lippa in Kunawur; and
the only other species, T. Lhotzkiana, is found in the mountains of Brazil ; and
Kobresia, a genus of the mountains of Europe, has a species, K. luxa, in Kunawur,
Gund at Rogee and Nachagaon.
The Caricea, in the Author's collection, described by Professor Nees von Esenbeck,
have also been examined by Dr. Boott, who is so well acquainted with the genus. He
states that, including the four undescribed species in the E. I. Herbarium, fifty-two
species of Carex have been found in India ; of these seventeen are found in each of the
collections made by Dm. Wallich and Wight, and by myself; eleven occur only, in Dr.
Wallich's, and five are peculiar to that of Dr. Wight, while twenty belong exclusively
to that of the Author, making in all thirty-seven species, all of which were found in the
Himalayas, and none in the plains of India. Among these are three which are common
to Europe and India, being the only ones yet found in that country which are identical
with European species : these are, C. paludosa and C. remcita, found in the Himalayas ; the latter also in Kunawur. C. Vahlii, obtained from Pungee, in ~ u n a w h r ,
3 ~ 2
differing
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differing somewhat h
r
n Scotch specimsna, but &ng
with those fiom Arctic Amelica a d the Altai mountai~i?. This plant has been omitted by Neee von Esenbeuk,
but may have been referred, Qr. Boott supposee to C. iqkmda. Aa the habibto ara
incorre~tlygiven in tbe work d &.Wight, it may be staked bere that C. irimmk,
p m a , and r#:krit?b,are from &hama, C. ~bscum,h m Sbalrrra, C. pwctaia, (Batham b , Boott.) from Urukta, C. aqerub, hChow, C. aubigm, and pcrgt9hnepW, fm
Kedarkaota, C. laclacurdiolcpua, fw#hio, i i q p c i w ~ ,n ~ l e i a , my08yrw,
idica, c d e m t s , meiqgyna, c w i c r ~ hgubtq
,
and W u l ~ i c h a ,from Mu-,
and
N e neighbouring mountains.
As bas been said of the genera, ao it may be oboened mepoting the apsciea d
Cypracw, that some are found only in the eouthern parts of Iodia, whilst others are common there, as well as in the most northern parts of the country, as Cyperw mucmmtsrr,
aristatur, Hapan, k a a k h y u r , terPrrtporw, I&, and dirtam, M a r h a puuiaw, c p rinur, ymbeUatus, and dikttw, XyUiqia wumxepbb Abeaardia R s U b d k , 'Pimbridylb paUeJms, Tritdahiylis detragena, quinpangwlonk, and cbcetorkiw, h&psq i ~ ,
and barbatu, Malacochaete pectin&, Sciqws @%is, and Javmur, EQochrir ~ s t r i s ,
Limnochloca pluntaginw, &c. S o w of the Peninsular species of C a I Pave only found
in the Himalayas, witb C p n a sariguinok~tw,nive#a sriotatus, and t m ~Moriscta
,
cyprirwr, Kylbgia monmphla, and triceps, Lipocaqvhs kuig@a,fimbrirtylis s c h m i h ,
Tricheloatylisjunciforn& and sirpara m w ~ u s .
Besides the above species which occur thmugbmt India, 0 t h are comman to India
with ather parts of the world, as Cyprus pectin,Yi?rznig, and ITi4, Marism q#w,
KyU%ia oonoqdakr, Eiqhi~ty&bispicato, podtawnrpro, a d daphyikz, Jiokph
squarrarcr, and barkta, Rhynchqwra chiaeoreio, Haplortylis M q d , TrichdiadyZu zdimw,
aod csmplanatcr, which are also hund in China, and some of theea in tbe Indian tropical
island8 : the last found also at the Cape of Good Hepe, and at Acre and Bahia ; while
others occur also in New Holland, as Cjtperuu hmartachyw, uewrslus, and d a f d ,
Fuirena penlagma, IsoIepis relacea, and +,
Ekqgcma cqaitdus, with some others.
So the genus Papyrus, of which P. dquurum ir M, celebrated, as bwbg been
employed by the ancient Egyptians to make paper, is caPnmon to India and Qypt ; as
are also C'mcronatw, and C. Bijimab, which extend even to the S. of Eutope ;
and in Bengal and the Peoiwuh we have Pqqms PangonS, d carymbosus. Iwkpir
setacea, a European species, occurs also in the Himalayas, as well as Sciqw ~
t
which is dm found in Africa and America ; but revem1 species are common to India
and the New World, and of these a few are Jso h n d in Africa, rw Cyperus plystaclryus, ciunprezsw, Hiqan, articulatus and didam, Fimbrbtyh ferrugka, TrickIostylir coniphaba, &genus captatus. EleQcRario unigkmu'o is found in Germany and
in N. America.
The Cyperacw, though so cbsely allied to the Graeses, differ from them mnch in
utility, inasmuch as the order contains but few planta which are of any importance,
and of these the value depends, upon the presence of mucilage and fecula in the roots
of
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of a few species, accompanied m othen with a little bitternem, and some aromatic

priedple. On t h b accoont the tuberom
of
h g w , or 8wmt Cyperas, a
native of Burope, have long been employed in medicine, and acconnted aromatic and
rljmnhnt; they are suppased to be the rrmtpv ef Wippocretes and Disscatick,
thoogh in the prerrent day less empbpd ia medicine, thsg by $erfhers m account d
their frapnce. Itsidrenxtthbk that a m r 1 p allied species, C. b s t a c h y w , Rottb.,
in Psed ht th6 aagw medicinal putposee in the Bast ;a ca~respondcheein the emplayment
af similar phnts, of which we have many other instanecs, a d which we c a n e believe
to be accidental. I n C. hexautachyur is now inoladed C. r o t d b . ~
L, of whicb the
t a b o c ~ rootr
l
am MA?ia batarlr in India, and waed in mediche by the name &ha and
a a g w - a d o ; fior theee r d i0 given ar the Ambie, .ad fmarm as the Greek eylsonyme ; the former is widcntly tbe md of Avicenna, chap. 128, and the latter r m m p g
of Diowmides, lib. 1. c. iv., where ii ia arranged with the other aromatics known to the
ancients. Both these authors mention an Indim Qpw,
lesembliag ginger in appearance, but which tarns the oaliva yeUow, and is therefore most probably T m ' c , .rrhich
we do not find elecwbere deacriTbed by Dioecoridea. The Indian Cypertrs ie used in medicine as a bnic and etimulaat, a d was employed in the treatment of c h o h m r b u s
(v. Hardwick) ; Dr. I6eAwgh states that hogs are remarkabky h d of the r e , and
'2 that wben dried and powdered, they are used as a perfume at the weddhgs of the
nativea. h.
HaFdwiek (Cal. Med. Tram. 11. p. 389) describes the species called
mzgwaetha by the natives ia h n g a l , C.prtenuk, Roxb., cloeely allied to C. h a w rtachyus, as having its aromatic roots employed for perfuming tbe hair. The roots of
Kylliigia morwc~f~hla
being fragraert a d aromatic, are also used as mbstitwtes for t h e e
of the Cyprus h a r t d y c u , and are mmetimea called by hhe =me name moth, &and
likewk accounted an antidote to poiam. The rods called kuwm of a Cypsnrceeur
plant, are considered edible m North-western India, they ape prabatdp those of Scirptu
bysoor, of Roxb. F1. I d . i. p. 230.
The mots of Cpem rtoki&ur, awe h i b e d By Dr. Ainslie as fragmet, and rmredicinal, but the native names adduced a= those of Nanhtachga J M , for which ia
may be used as a substitute. The aromatic principle being absent in the tubers of mme
species, while fecula is secreted in larger pn>@on, they are employed an food, as
those of C. esculentus, a native of the South ef Eumpe, and of the North of Africa, and
supposed to be the p k ~ ~ 9 ~ x of
a qTheophrastlls. In addition to h u h , t i m e roots
cuntaia a fixed oil, whicb enables them to, b formed into ptdatal.de emolsims, which,
with the addition of sugar, have been employed as a substitute fw wfke and cocoa. The
..
roots of S. mcullrhtaa, also, which are large in some of the varieties, have been ground,
and used instead of flour in times of scarcity; in India also,the roots of some speeiee
are employed aa food by the natives of the southern parta of Peninsular India during
famines, and when grain is scarce. One, called duelandie-arcsee, was dimmered by
Dr. James Anderson of the Madras Medical Board, in d y situations near the
sea, and requiring but little water. This species ia the C'us b u l h u of Vahl
(C.jernenicus,
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(C. jemenicus, Linn.), of which Dr. Roxburgh stat. P u r c - g d , to be the Telinga
name of the plant, andpuTi-dump that of the roots, which are roasted or boiled, and
then eaten, or, dried in the sun, aad ground and made into bread : they are palatable,
and taste like roasted potatoes, and would be very valuable if they could by culture be
enlarged in size, so as to be less troubleme in gathering and cleaning. The roots of
Scijpm dubius of Roxb. (TeKng. allike) are also described by him as being boiled and
eaten by the natives, who say that they are as good as yams,--so likewiae the rouad
turnipshaped tubers of S c i w t u b e r ~ t ~ofd Roxburgh, tbe Pi& of the Chinerre, soinetimes called water-chestnut, which Professor Nees von Eaenbeck considera to be only a
bulbiferous form of Linuoockh phntagisrea, and which is mentioned by tbe A M Grosier and others by the name of Maa-tai and Pi-tse, are highly esteemed by the Chinese,
both as an article of diet and as a medicine, and the plant is therefore extensively
cultivated in ponds in China, whence it was transmitted from Canton to the Calcutta
Botanic Garden by Mr. Duncan, at the deaire of the Governor-general.
The roots of some other of the Cyperam are employed in Europe for medicinal
purposes, as the long-trailing roots of C a w cllreraaria, and the nearly-allied species
of C. diaticha, C. kirta, and C. spicata, under the name of German Sar~aparilla,whkh
contain about one-sixth of fecula, a small portion of bitter and of aromatic principle.
Closely allied to the Grasses as are the Sedges, it is remarkable that so few of them
should be useful, as pasture grasses; none, indeed, are mentioned among those in
the
Hortus Gramineus Woburnensis," and they yield in Europe very indi&rent
fodder, though useful for bedding and litter ; but S c i r p caSpiLobua forms a great portion
of the food of cattle and sheep in the Highlands of Scotland in March and till the
end of May; and the several varieties of S. muritimw, found in different countries,
are greedily eaten by cattle. As Cyperace~are much more abundant in India than
in Europe, we have few pastures there free from them, and Dr. Roxburgh enumerates species of Kyllingia, Courtoisia, Cyperus, Abildgaardia, S c i ~ u s , Isolepis,
Fuima, I3mbristylis. and Tricheloatylb, as common in pasture grounds in India, though
only a few, as Cyprus dubius, and hexastuchy16s, are particularly specified as being eaten
by cattle.
Papyrua of the banks of the Nile, Papyrus antiquorum, of which boats, paper,
and ropes were made, is a plant of this family; it is said to be called babeer in
Syria, and is described by the Arabians (Avic, c. 543) by the name fafeer and
burdee, the former evidently of the same origin as the Greek and Syrian names.
A species of the genus Papyrus, (P. coymhus, N. ab. E. P. Pangomi ex Amott)
is hardly of less use in India, being extensively employed for making the mats
so much used there for covering the floors of rooms, and which are also so much
esteemed in Europe. Dr. Ainslie sags that a species, called kora and toonghi, which
he refers to, C.textilis of Thunberg, is employed in the Peninsula for the same
purpose. Some of the species of Scirpus, especially S. lacustris, are sometimes substituted h r rushes in making baskets and chair-bottoms, kc. ; Cyperus textilia is employed
in
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in making ropes, and as Papyrus of Egypt was by the ancients. The species of Eriophorum, called cotton-grass in England, from having their seeds clothed at the base
with a silky or cotton-like substance, of which paper, and wieke of candlas, have been
made, and pillows stuffed, has a species, E. cotnostun, Wall., cannabinurn, nob.,
bhabhur of the natives, of which the leavm, previous to the plant floweripg, are in
the Himalayas extensively employed for rope-making. C'M inundatus, probably
with other species, helps much to bind and protect the banks of the Ganges from tbe
rapidity of the streams and the force of the tides ; as in Holland Cares a r m r i a is
carefully planted on the dikes, where ita far-extending mta, by mutually interlacing
with each other, fix the sand, and give strength to the embankment.
196. GRAMINEB.
Grasses, forming the most natural of orders, are the most extensively diffused, and
at the same time the most useful of vegetables ; a few species affording the corn which
forms a great portion of the daily sustenance of millions of human beings ; while others
afford pasture for cattle, which are themselves to form the remainder of the food of
many, especially of northern nations. They are extremely numerous, nearly two
thousand species being at present known, and thus forming nearly one-twentieth of the
plants described in systematic works ; but if the number of individuals be considered,
the proportion is immensely greater. They are found in all parts of the world, both
on land and in water, in dry and in moist situations, in hot and cold, tropical and
temperate climates, though different tribes, gene13 and species, inhabit these several
situations. Those in tropical situations, such as Bamboo and Saccharurn, with broad
foliage, often attain a great height, the former often fifty or sixty feet, and the latter
tall enough to conceal herds of elephants, while the verdant turf of northern regions is
f w e d of short and compact grassy tufts. As they are abundant and large in foliage in
tropical situations, so do the species which extend along the foot of the Himalayas
form a grass jungle sufficiently high to conceal the elephant and rhinoceros, while in
ascending, we find many of the same genera and species which are met with in proceeding from the equator to the plea. These have all been examined and named by Professor
Nees von Esenbeck, to whom I am indebted for MS. descriptions of the new genera
and species.
The Grasses found in the plains of India, some of which are confined to the Peninsula,
but many of which are as cornmoll ia the northern as in the southern plains, belong to
genera, of some of which, a few species ascend the mountains, and are found there at
considerable elevatians in the rainy season of the year. The mass of the species found
in the plains belong to the genera Oryza, Hygroryza, of the tribe Oryxece; Coix, and
in northern parts Phalaris, of the tribe Phalaridee; P a s p a h , numerous species of
Panicurn, of EcRinochloa, Setaria, Pe~~nisetum,
Penicillaria, Cenchnw, Trachyoeus, and
Holboellia (wall. Hook. Misc. 11. t. 7G!, of the tribe Panicece ;Aristida, and Chaetaria.
of Slipncea ;Arundo, and Amphidonax, of Arundinacee ; W&a, (SporohoIu9, R. Br.) and
Polypogoli,
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Po&ppn, of &robti&&;
Mmtxkh, CCyad, DadyCoc&sium, Chbru, Lepta&&&
h u ' n e , Amuchne, and h'ncba, WaL Cat. 8814, of Clabrided; Rrondtia, and Pom~ne~
d,
of the Auename; numeroua speciee abtmdant in individaals of Eragmtir; a
C d e c a , and Elytrophorus, of Feslwzme ;with evetal species of B a m h a , a d one
of Bet&.
Of the tribe Rottbo;ikw, Oropetiurn, O p h i m , &mathria, Jhaitbeu,
M k r w , and R a t ~ b u r g i a;and, finally, of Andropogone~e,Perotid, Zbysia, Di&,
Imperata, Seccliamna, PogmtRsncm, Eriandw, A~hktiria,Apluda, Ruphia, h p t b
thbrium, Andrqpogon, He~erqogon,Bathr&rn,
Lepcereio, +o&pogm, IlcRwnum,
Apoq+, Me08chium, Arundinek, and Sorghum.
The majority of these genera are Asiatic, and the greater number of their specie.
are contained in, and some of them confined to, India; but some of the genera
enumerated are as characteristic of other Floras, as Olyra, Chloris, Leptuchlw, and
Amdinaria, tropical Ameriean genera, but of which specie3 are found in India.
@)imyex, with several spedks on the coats of New Holknd, has one, S. squtzrroatu, od
the coaats of India; aa also Zn~siapungem, which is likewise found in similar situations
near Port Jackson. Dimeria ia another New Holland~genus,of which Mr. Brown ha$
a species Fiom India. Centdheca laploacea, found in the islands of the Indian Ocean,
and alao in the Indian and Malayan Peninsula ; Elytrqpbttcs arficuhtw, found in both
Southern and Northern India, as well as in tropical Africa ; DactyZuctenim tegt~.~#Mcnn,
found also in Africa, and even America.
Species of theae several. Indian g-enera are ibund: in the northern, as in the!
southern parta of the country, especially in the rainy season ; but as these are too many
for the whole to be enumerated, a few instances may be mentioned, as Coir gigantea,
Paspalurn scrobiculatum ; several species of Pmicum, Echinochloa (Oplkmcs) Rkpidula,
&aria Rottleri, Cmhrus echinoides and rnontanus, Aristida (CAaetaria) dvessa,
EZeusine indica, Chloris decora, Eragrostis uertici€ktta and Cynosuroides, Hemanthria
fasciculafa, Mnesithea l a i s , Manisuris granularis ; Ihperata Kmigii, found also in the
West-Indies, Saccharurn, Sara, and MooprooPra,
Erianthua versicolor, Rhaphis muricata,
Andrqpogm pertuduc' and Nardoides, Anthiutiria arundinacea and cilhta; Apluda communis
and micrmtachya, B a t h r a t h m lanceolatum, -cir
digrtata, Spdiopogon laniger,
Sorghum halipense.
I n the plains of Northern India there are a few species likewise found in European
countries, or which belong to genera more like Europeqn than those enumerated above,
as Phahris minor, Viva (Sporobulu~,R. Br.) pallida, and varieties ; with I? diandra, and
a species of Pw, P. hansinna, nob., at Hansi and Sahamnpore ; and CpaIon Dactylon,
Doob, of the natives, every where in the plains of India, as well as in the mountains. Among the cold weather cultivation of wheat and barley, two European species
are very commonly found : one is Loliurn temulmtum, and the other Avena fatua.
A few of these species of European genera are found in the plains of India, in the
cold weather months, in the same way as we have seen to be the case with some other
genera ; so does the prevalence of moisture and equability of temperature in the rainy
season

Gmminea.1

T H E H I M A L A Y A N MOUNTAINS.

417

season in the Himalayas allow of the existence of species belonging to strictly tropical
genera, as Paspalum, and Panicum Rqleanum, at Mussooree; Oplismenus lolimeus, a
West-India and Phillipine Island plant, is found at Dhunoultee ; and 0. irulicua, another
. species, at Mussooree ; Pennisetum trrflorum, Eragroatb nigra and Amherstiana, several
species of Bambm, and the bamboo-like Ludo$a falcata, Imperata Kenigii, Saccharum
canaliculatum, Erianthua vulpimts, Rhaphia mimostachys, cceruka, echinuluta, with some
others ; and Leptotherium Royleanutn, Pogonatherum polyataciryum, Andropogon tristia
and Trachypogon, Anthistiria ciliata and anathera, Bathratherum lunceolatun~and molk,
Ischamurn speckurn, Apocopis R o y h u m , and Mmchium Ilqykanum, in the Deyra
Doon and its vicinity, with Arundinelkz miliaceum, and tetrellum, in the mountains.
Though so many of the Gramitrece found in the Himalayas belong to genera of which
the greater number of species are found in tropical situations, yet it is only in the rainy
season that these occur ; and the mass of the grasses, like that of the vegetation in
general of tbese mountains, will be found to be analogous to that of European countries; and many of those very species which are most valued as pasture grasses in
England, are found forming the grassy sward of the Himalayas. These belong to the
genera Afqxcurus, Phkum, Chilochha, Phalaris, and Hitrochh, of the tribe Phalaridece; with Milium, Amatherum, and Holboellia, (Wall. Hook. Misc. 11, t. 76), of
Panicece ; with Orthoraphium, a new Stipaceous genus. Of the tribe of Agrostidee,
there are Miihlenlergia (Podosaemum, Kunth.), Vilfa, Agroatia, Lachnagrostis, and Pofyp g m ; of Arundinacece, #there are species of Cakzmagrostis, and of Phragmites; and of
Chloride&, Microchloa, and Cynodon; C. Dactylon, is found equally in tbese mountains and in the plains of India, as well as partially in Europe ; of Avmucece, Deschampsia,
Trisetum, and Avena; o f Festucaeece, species of Poa, Gllyceria, Mefica, Kaleria, Dactylis,
Plagiofyttwm, Catqpodium, Festuca, Schcenalorus, and Bromw ; of Horikaced, species of
Lolium, Agropyrum, B r a c h e i u m , Triticum, and Hurdeum. These genera, it is evident,
are those to which the majority of European grasses belong; but many of the species
also which are found in the Himalayas, are identical with those common in European
countries. Of these may be enumerated Alopecurua gmicukztus, and fulvus, Phkum
pratense, and P. alpinum ;Chilochha aspera, Phakzris nepalensis, which is closely allied
to P. canariensia, Hierochh 6axa; Milium nepalense, which Nees von Esenbeck asks in
MS. " an M. e$tcsi var." Cynodon Dactydon, Agrostis ciliala, and nervoua, Trisetum airoid~,
Avenapubescens, aterilb, and hirsuta, with A. aativa, which is mentioned by I)r.Wallich as
sent him by Capt. Gerard from the Himalayas. Eragrostir elegantuku and Amhcrstiana
are tropical forms, but the true Poas are present in the forms of Poa pratensis var.
angustfoiia gkzuca, and @ anguatifolia, P. annua var., @ Antericuna, and 7 apiculia
glaucis, P. nemoralia var. firmufa, P. jexuosa var. 7 Rumilis, P. procumlens var.
humilis, and P. e m u , with other Himalayan species. Ka-kria parvijlwa, Dactylis
ylomerata, forma commcwris, Catupodium jifiltom, Festuca stricta rubra, and F. Amherstiana, nob., Bromw piganteus, juponicus, asper var. atzgustifolia and depauperata, B.
mollis and equarrorms, hlium teniukntum, Agropyrum caninurn, with Triticum vulgure,
3H
and
'

and its varieties, as well as Hordeum hexastkhon, caltxte and &iceras, in a cultivated
state.
The grasses, forming the greatest portion of the pasture for horses, cattle and sheep,
in most parts of the world, at the same time that they yield grain, which forms threefourths of the food of man, are necessarily the most important class of planta in an
economical and political point of view. Their culture forms the greater portion of the
agriculture of all countries, and has in Europe been studied to an extent, and with a
care, to which the agriculture of the Eaet is a stranger ; for besides the preparation of
the soil, and the addition of the composts and manures, the most minute attention has
been paid, by many scientific fanners, to every point of the culture of each particular
cereal grass, so that their cultivation has been of late years greatly improved, their
utmost productiveness very carefully ascertained, and new rules obtained for the use of
the merely practical farmer. These points embrace a consideration of the species, and
varieties, their native country, soil, manure, climate, and season of cultivation, with
the preparation of the seed, its quantity, and the mode of sowing, as well as the afterculture, and the harvesting, including the mode of reaping, the threshing, ascertaining
the produce, as well as the proportion of flour ; besides considering the various uses to
which the grain, the flour, chaff, and straw, may be applied. Few of these points
have been accurately ascertained with respect to any of the corn or p a s t u r e - p s e s
cultivated in India, though few subjects offer greater inducements for close inquiry,
and careful experiment. The many Agricultural Societies now established in different
parts of India will find among them very important subjects for experimental investigation, as the slightest enlargement in the size of a grain, or the least increase in
the productiveness of an ear of corn, when extended into the agriculture of a country,
will so infinitely increase its resources and revenues.
The grains cultivated in Great Britain are chiefly different species, and varieties, of
Wheat, Rye, Barley, Oats, and occasionally Maize and Canary Corn (PhaZaris canapiensis) ; to these have been added, in the S. of Europe, Rice, Maize, and the different
kinds of Millet, which have been chiefly introduced from India, as Panicum miliaceurn,
Setaria italica, and Sorghum vukare; Setaria germanica, German millet, and Digitaria
sunguinalis, or Polish millet. The season of cultivation, in Europe, is confined to the
summer, with the exception of wheat, which is sown in autumn ; but in India, where
the cultivation ofwheat and barley forms the agriculture of the country, as much as
rice, sugar-cane, and millet, the seasons of cultivation are very different. Wheat,
barley, and millet (Panicum miliaceum) being cultivated in the months which correspond
to the winter of European climates, that is, from October to March ; while rice,
maize, joar and Bajra, and the other smaller grains, are cultivated in the rainy
season, that is, from the middle of June to the middle and end of September.
The grains which are cultivated in N. India are first, different varieties of wheat,
Triticum vulgare Nees, wbich are red and white, la1 and mukhmee, awned and awnless,
m, first, lal-gehoott, var., autumnale, or moondla-gehoon, fusca, or peela-gehoon, and
var .,

.
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var., uelutina, kunnee-gehoon ;many other varieties are probably known to the Zumeendars, but these are very distinct from each other, and may be clearly described. Wheat
having been one of the earliest cultivated grains, is most probably of Asiatic origin, as
Asia was no doubt the earliest civilized, as well as the first peopled country. I t is
known to the Arabs under the name of hinteh ;to the Persians as gundoom; Hindee,
gehoon and kunuk, The species of barley cultivated in the plains of India, and known
by the Hindee and Persian name juo, Arabic shmr, is Hordescm he.rastichon. As both
wheat and barley are cultivated in the plains of India in the winter months, where
none of the species of these genera are indigenous, it is probable that both have been
introduced into India from the north, that is, from the Persian, or perhaps from
the Tartarian region, where these, and other species of barley, are most successfully
and abundantly cultivated. Panicurn miliaceum, or common millet, is the only small
grain cultivated at this season of the year. I t is called cheena, by the natives of India ;
Arab. dukhun; Pers. urzun, and is, like the preceding, common to the cultivation of
Europe, and of India. Oats, Avena sativa, are also now cultivated in the same season
with wheat, and barley, by some European gentlemen, by whom the grain was introduced on account of their horses. Avena sterilis is found, as well as A. fatua, in fields
of wheat and barley in the plains of North-western India, flowering in March.
Rice is of course the grain most extensively cultivated in India, not only in the southern parts, but also in the northern provinces, as well as in the Himalayas in the rainy
season. Numerous varieties are known to, and named by, the Zumeendars or farmers
of India, and some of these yield the finest rice, as that cultivated in Pilibeet, though
only the inferior kinds are imported into this country; whence it has been inferred that
all Indian rice is inferior to the American, notwithstanding that it was first introduced
into the latter country from India. It is known to the natives of India by the name
chanwul, while the plant is called dhan; the Persian name of rice is birunj, and the Arabic
arux, whence probably oryza, and the English rice. The different kinds of Sorghum, commonly called j w r or jwor, ahd in some works Great. or Indian Millet, constitute an
important branch of Indian culture; this is known to the Persians by the name of
jawura-hi&;
to the Arabs by the name surut, and ales to various tribes by that of
durra. The species commonly grown are, Sorghum uulgare and S. bicolm (kala-jouar),
referred by Dr. Roxburgh to Advpogon, and which he describes aa being cultivated in
a rather elevated, good soil ; (seed-time October, and harvest-time January), and the
produce as being often upwards of an hundred fold. Dr. Roxburgh observes, " It is
probable that through the whole of Southern Asia, as many of the inhabitants live on
the various kinds of dry, or small grain, as upon rice, and they are reckoned fully as
wholesome as that is." S. cernuurn is a distinct species ; a variety of which he
describes as being cultivated by the inhabitants of the Munnipore district, and as
forming the staff of life of those mountaineers, because one of the few articles of their
agriculture. S. saccharaturn is another species described by him as much cultivated
over various parts of India, during the rainy and cold seasons, upon land which is too
3 ~ 2
high
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high for rice. The straw of all is much valued as fodder fur cattle, being cut up into
small pieces, and called kurbee.
&a mays, Maize or Indian corn, a native of S. America, and so extensively cultivated both in Peru and Mexico, has been introduced. not only into the United States
of America, but also into Africa and Asia, and even into the southern parts of Europe ;
its cultivation has been attempted in England, chiefly by the influence of the late Mr.
Cobbett. It is calculated that next to rice, it is the grain which supplies food to the
greatest number of the human race, and that it is capable of cultivation when the surnmer temperature equals or exceeds that common to latitude 45", and even to 48'. This
extensive cultivation is remarkable in a plant, originally a native of S. America, and
may be ascribed partly to its probably having been a mountain plant of those latitudes,
and also to its requiring a less degree of moisture than rice, as well as to some of its
varieties coming to maturity in so short a space of time as forty days. I t has been
introduced into India, and is cultivated both in the plains and in the Bimalayas, but
not so extensively as its productiveness and value as a grain would warrant; nor are
the modes of cultivation adapted to insure the greatest degree of productiveaess, either
with respect to the quantity of grain or of straw. I t is more extensively employed in
India with the seeds roasted while still green, than as a grain to be converted into
flour; but if cultivated for this purpose, according to the most approved course of agriculture, it would probably be found more productive than some of the grains now
cultivated in India. These consist of Paspalurn scrobiculatum (koda), and its varieties,
which are much cultivated, and form a great portion of the diet of many of the natives ;
as also P. miliare, whibh Dr. Roxburgh desoribes as being extensively cultivated, and
as forming the diet of the natives in the Peninsula. P. f~tnenfaeum, which is their
sanwuk, and its varieties, called mundoo-sanwuk and smkee, yielding between fifty
and sixty fold, and Pennisetum (Setaria) italica, commonly called Italian millet, yielding
the former propartion, I t is the k u n p of the natives of India, Arab. aumak. Penicillaria rpicata, Hindee b r a , Arab. jatuurus, which f&ms much of the diet of the
poorer natives. E&uuine corocana (mundooa), with E. stricta of Roxburgh, appear,
however, to be the most prolific of the cultivated grasses, as the ordinary product is
120 fold ; and he describes one variety as yielding even 600 fold in the Rajamundry
Circars. Qne plant of E. stricta he particularly describes as having borne not less than
81,000 seeds. Besides these cultivated species, the grains of others growing in a wild
state are collected, and form articles of diet with the poorer classes of the natives of
India, as of Panicurn floridurn (burtee), P. Heloptrs (kooree), P. (Eclrislochk) hip'dulum
(dhand).
TO the cultivated kinds some others might be easily added, if it were desirable, as
Setaria germanica, Digitaria sanguinalis, F ~ t u c aaquatica, Glyceria juitans, kc. suited
either to the plains or mountains of India.
The cultivation of Pasture-grasses having only so recently formed a part of English
agriculture,
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agriculture, it cannot be expected that much attention should have been paid to the
subject of Hay and Pasture-grasses in India, though some districts, aa that of H u r r i m *
like the natural pastures and meadows of the British isles, are celebrated for their
pastures, and their herds of cattle. The subject is one of the greatest importance, not
only as affording pasture for horses and agricultural cattle, but also for improved breeds
of sheep, which India is likely to produce, and to export their wool. The plains
of India being subject to great heat, with drought at one season, and heavy rains at
another, cannot be expected to present any pasture-grounds resembling those of the
best parts of Europe ; but the temperature of the cold weather months, especially in the
northern provinces, being such as to be most favourable for the cultivation of the same
cereal grasses as in Europe, it ie not surprising that good grass is produced there, and
that many European gentlemen prepare very excellent hay. Their rapid growth, great
height, and subsequent dryness, render many of the Indian grasses unfit for pasture
at the end of the year. This the inhabitants of the tracts at the base of the Himalayas,
as well as those within these mountains remedy, by yearly burning down the old and
dry grass, so as to allow the young blades, which immediately sprout up, to afford fodder
for their cattle. But Europeans in India infinitely prefer, or indeed only give their
horses, the creeping stems and leaves, scraped off the ground by the grass-cutter, of
that grass, which is known by the name of doob or doorba, and which flowers, nearly all
the year round, and is, fortunately, by far the most common in every part of India. In
Northern India it is a common practice to form lawns and pastures of moderate extent,
by planting pieces of the creeping stems of this grass, which yields excellent hay in
what is the spring of the year in Europe. Dr. Roxburgb, writing in the aouth of India,
also describes it as the most valuable kind, as forming three-fourths of the food of their
horses and cows. By the Brahmins of the coast it is held sacred to Ganesha, (the
Jonas of the Ancients), under the name of Doorwall; it has sometimes been introduced into England, but it is a well-known British species, though not common,
being the P k m , or Cynadsn Dactyh, of botanists. Cattle are also fed on chopped
straw (bhoasa), as well as on the stalk of the jwt* (Sorghtm uu&are), cut into small
pieces, and then called kurke; of this all kinds are remarkably fond. They
are also fond of the straw of many other of the cultivated Graminecp, as of Pasp l u m scrobi&tm, and Kara, Penicikria spicata, Panicurn italicurn, frurnentaceum,
miliare, and Eleudm dgyptiaca. Buffaloes, also, are fed on kanr, or Impcrata (Saccharurn) spontanea, and its varieties, which are stacked for this purpose.
India is not, however, destitute of pasture-grasses, but they belong to genera and
tribes
As the district of Humana is celebrated for its pastwe-gnmm, I requested my friend, Col. Colvin, of the
BengaI Engineem, to make a collection of the graaeea in the neigbbourhood of Hami, which he was good
a m g h to do, and sent me a small collectionof very fine specimens, but which, I did not find, differed much in
kind from those in the Doab. They belonged to the genck Paninrm, Pmniwtum, C e n c h , Chataria, Yiya,
Dacfyloetenium, Chloris, Elcua'ne, Acirachne, Poa, several species of Eragrostir, and A n d r o e
+
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tribes different h m those of Europe, as to Paraicurn, EragrostM, Sacchumm, Rottballia, kc. Besides the above-mentioned, cattle are also fond of such grasses as
Panicum colo9ulm, setigerum, repens, hirmtum, and miliare ; Digitaria ciliaris, Rottboeilia
g h h , and A n d r p g m Martini,* a native of the high lands of Ballaghaut, whence the
seeds were brought by the late General Martin, and taken to Lucnow, as well as transmitted to the Botanic Garden at Calcutta. He was induced to take particular notice
of this long grass, in consequence of observing how voraciously fond the cattle were of
it, notwithstanding its having so strong an aromatic and pungent taste, that, not only
the flesh of the animals, but also the milk and butter, have a very strong scent of it.
Dr. Malcolmeon, to whom I am indebted for specimens of this grass, which he obtained
in the Deccan, where it is universally spread over the tray districts, though seldom seen
on the ordinary granite of that tract, informs me, that he has by it traced green-stone
dikes for great distances across granite soils-the luxuriant growth, of A. Martini,
contrasting remarkably with the thin and low A. plystdyus, of the granite. He also
informs me, that the Patans and succeeding Mahomedm Governments valued the
pasture of some of the sand-stone hills south of the Kistnah river, where the lemongrass, (an Andropogon Nardoides ?), is found, so highly as to reserve it for their own
cavalry, or the right to cut and sell it, was rented as a monopoly to the highest
bidders ; but this was abolished about twenty-five years ago. The pasture of the Nalla
Malla Hills, in sight of these, is considered bad, though more luxuriant, growing on
a calcareous rock passing into a clay slate. Dr. Malcolmson, with these grasses, also
collected specimens of the Nuth, or Nuthoo, grass, of Bellary, and the Ceded Districts,
of which an account has been given by Dr.Wight in the Madras Lit. and Scientific
Journal ; it is remarkable for the great difficulty of eradicating it when once it has taken
possession of the soil. Dr.W. has named this grass Ischmum pihum, but if so widely
diffused it can hardly have escaped the notice of all previous botanists ; especially as
every government that has ruled in these districts has, from time immemorial, been
paying large sums for its eradication. I t is chiefly found in the black cotton ground,"
and differs from nearly all the other herbaceous plants found there, by its widelyspreading, perennial mots, or underground stems, all the others having either fibrous
annual roots, or very long tapering perennial ones, with the stem, even when procumbent, generally annual, and altogether above ground. In its creeping habit it rsembles Triticum repem, in Europe, and some other plants found in sandy soils, which
form a valuable provision for binding the loose materials among which they grow.
Though rewards have been given and revenue remitted, Dr.Wigbt is of opinion, that
the prevalence of this grass is far from being an unmixed evil, as cattle eat it, and
large quantities are daily exposed for sale at Bellary, as food for them ; and if it could
be raised on less valuable soil, it would probably be thought a useful enough plant:
he further says that the necessity of granting remission may be doubted, as it may almost
be

' This plant appears to me,

from the specimens, to be only a variety of Andmpogon

Nardoides, V. infra.
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be considered as a boon, conferred on these districts by the hand of a bountiful Providence. *
The pastures of the various plains of India might probably be much, and at the same
time easily improved, by the introduction of some of the pasture-grasses of Bmzil, which
are of a gigantic stature, and perfectly tender and delicate. Nees von Esenbeck, as
quoted by Dr. Lindley, informs us that the Coapim de Angola of Brazil, Panicum p t a bile, grows six or seven feet high ; while other equally gigantic species constitute the
field crops on the banks of the Amazons.
The base of the Himalayas, we have noticed, is clothed with a dense grass jungle,
among which species of Saccharurn, and Andropogon, are the most conspicuous and
the tallest, but when full grown, necessarily too coarse to serve either for pasture
or for hay; they are, therefore, yearly burnt down, after which the young blade
springs up, affording excellent pasture for herds of cattle. As we ascend the
mountains, tropical forms gradually disappear, and those of temperate regions take
their place, while at certain elevations, where the cold of winter is severe, and the
temperature of the rainy season equable and moist, at the same time moderately
high, we find many species of grasses, of tropical genera, perfectly at home, in situations which are, in winter, covered with snow; but as those elevations have their
own peculiar species belonging to European genera, which are able to withstand the
winter's cold, there is at all times abundant pasture in the neighbourhood of most of
the Himalayan villages, and according to the season of the year the sheep, and cattle,
are driven to different ranges and elevations. The sward upon these mountains is
exactly like, though somewhat more luxuriant, than that met with in the mountains
of Scotland, or of Wales; and the sheep and cattle fed on them have the fineness and
flavour of those fed on grain in the plains of India.
The grasses in the Himalayas we have seen belong to such genera as ( A g w i ~;) Foxtail grass, (A lopecum) ; Cat's- tail, (Phleum) ; Meadow-grass, ( P w ) ; Fescue, Festuca,
Cock's-foot, (Dactylis) ; Bent-grass, (Agrostis) ; Oat-grass, (Aaena) ;B m w , and others,
which are equally characteristic of European meadows and pastures ; but it is still more
important, that many of the very qecies, which are accounted the best pasture-grasses in
England, are among those found in the Himalayas ; as, for instance, Cock's-foot grass,
(Dactylit glomerata) ; Annual, Narrow-leaved, and Smooth-stalked Meadow-grass, Poa
anntia,
-

From native information it appears that there are two kinds of Nuth, one called K d m a , in the ragudn,
or black soil ; the other Gumkur (Panicum dactylon, Lin.) in the nudub or mixed soil. The former is styled
pudava (ship), when the large plough, with twelve bullocks, is required to eradicate it. When in detached
spots, it is styled p m p u (bseket), and may be m w e d by rasrdar, and other labourem, with pick-urea The
charge for digging out Nuth, is from one, to one and a half rupee, for a piece of ground eight yarda long, two
broad, and four and a half deep. If the Nuth does not exceed one-tenth of the land, no cowle or remission is
granted. If one-fourth, the weaement on the Nuth portion is remitted, but no cowle granted. From onequarter to one-half, besides the remission, a cowle is granted for clearing it. The remimion gripted on account
of waste from Nuth, in one village, in fualy 1249, amounted to Rupees 163. 7.2 ; via. p m p u nuth, Rupee3
97.11 ; pudava nuth 66.6.3.
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annua, P. angustifolia, and P. p*atensis;Cat's-tail or Timoth -grass, Phkum pratense ;
Purple Fescue-grass, (Festuca rubra), which from its greater produce is considered
preferable to the F. mina, specially called Sheep's Fescue-grass. Besides these, there
are, as has been already shewn, a number of species, belonging to the same genera,
and analogous in nature, some of which may even be superior, to the best grasses of
England, where they might be worthy of introduction; shewing, at all events, how
easily any other grasses, as biennial rye-grass, might be successfully introduced, though
this may not appear to be at all necessary where the natural pasture is already so good.
But it would be of considerable importance to find some pasture-grasses suited to the
plains of India, or the table-land of the Peninsula, and the Dukhun, and such a series
as would afford pasture, in the different seasons of the year, as the cold, the hot,
and the rainy; the first might be furnished, perhaps, from the north, and the second,
probably from the south of Europe, while tropical countries are alone likely to furnish
those fitted for the last. The creeping-rooted, and stoloniferous kinds, grow readily
in almost any soil. In Europe attention is paid to hay-grasses, both of temporary, and
of permanent duration ; also to those adapted for pasturage, and to these, as yielding
early or late pasturage, as well as those suited to different kinds of soil. The subject has
in England obtained great and deserved attention, but no where so conspicuously as in
the experiments instituted on this subject by John, Duke of Bedford, at Woburn, and
C a n i d into execution there by Mr. Sinclair, and detailed in the work, entitled
" Hortus Gramineus Woburnensis ;"for a copy of which I was indebted, when in India,
to the late venerable Dr. Carey: a very useful abstract of this work is given in Mr.
Loudon's excellent Encyclopedia of Agriculture.
In addition to the foregoing very obvious uses of grasses, a few are remarkable for
their aromatic properties, as Anthoxanthum odordum, and Hokus odoratus, which, in
these plants, according to Vogel, is due to the presence of benzoic acid. The roots
also of the bena or pumzee, Andrqogon (Rhaphia. Anatherum) muricatum, which are in
Hindee called khus-khus, and Tamool, uitivayr, are delightfully fragrant, especially
when moist, and therefore much employed for making the thatched screens or tatties,
which are placed in the hot weather before the doors and windows of houses in India.
water being thrown upon these, while the dry and heated wind blows through, which
causing rapid evaporation, enters tbe rooms, both cooled and fragrant; the difference of
temperature between the outer and the inner air amounts often to between 20" and 30"
Fahrenheit. According to Dr. Roxburgh, Chataria (Aristida) setacea, is employed for
this purpose in the Madras Presidency, where the contrivance was introduced from
Bengal. In the uitiuayr, or khua-khus, the aroma is dependent, according to Vanquelin
and Henry, who both examined the roots of the same plant, though under different
names, to the presence of a principle resembling myrrh. Some other species secrete
volatile odorous oils, so abundantly, as to be profitably distilled ; of these the best
known is Andropogon Schenanthus, or Lemon-grass, its infusion being often elllployed
in India as a pleasant stomachic: the Lemon-grass oil is probably distilled from it.
Another
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Another species, named A. Nardus, by Rottler, but with a doubt of its correctness, is
called ginger or spice-*,
by Ainslie, 11, p. 401 ; it is common on the Courtallurn
hills and in the district of Tinnivelly, where the natives use its infusion as a stomachic,
and occasionally prepare from it an essential oil useful in rheumatism. A. Iwaruncusa,
a native of the county skirting the base of the Himalayas, comes remarkably near
A. Scirawanthuu, as observed by Dr. Roxburgh, both in habit and taste. Mr. Blane
found it between the Hills and the Rapty ;Dr. Boyd near Hurdwar, in which neighbourhood, in the Kheree Pw, and at Mohun, I have also found it. The natives there call
it mirchia gand, and the Hukeems give it, as the ixkhir of the Arabs, and the Mkhinos
of the Greeks. I t may be the true u x t v o s of Dioscorides, though the Lemon-grass,
A. Schenanthus, which is only found in gardens in N. India, being common in the
islands and S. of India, became first known to Europeans; and as it possessed the
requisite properties, was thought to be, and may possibly have been, the true u ~ r v o s .
A species possessing still more remarkable aromatic properties, and far more extensively diffused, is that which yields the fragrant grass-oil of Namur, and which 1
named Andropogon Calamw Aromaticus, from supposing it to be the x d a p o s a p o p ~ r x o s
of Dioscorides. This species is found in Central India, extends north as far as
Delhi, and south to between the Godavery and Nagpore, where, according to Dr.
Malcolmson, it is called Spear-grass; it may be the A. iklartini of Roxburgb, as I
believe, it is also thought to be by Dr.Wight, though it has been named A. Nardbides
by Nees von Esenbeck.
The x a x a p s c ~ p o p ~ r x oiss described by Dioscorides immediately after u X n o s , which
is usually translated Odoratus Juncus, and generally acknowledged to be Andropogorr
&Amanthus, and is stated by him to be a produce of Africa and Arabia. The Lemongrass may be found in Arabia, and, perhaps, in Africa, as well as in India. Calamus
Aromuticur, immediately following u ~ r v o sand
,
stated also to be a native of India, appean
to me to have been a plant allied to Lemon-grass. I t is thought also to be the
" sweet cane," and the " rich aromatic reed from a far country" of Scripture.
There
is no plant which more closely coincides in description with every thing that is required,
than the tall grass, which yields the fragrant grass-oil of Central India. This has been
considered by Mr. Batchett, " On the Spikenard of the Ancients," to be both the va$u,
and the Sweet Calamus, of the Ancients. The former I conceive to be Nardostachys
Jataniami, (v. p. 2421, and the latter to be the present species of Andropogon, which
I named Calamus aromaticur, (v. 1. c.) ; also my " Essay on the Antiquity of Hindoo
Medicine," (p. 33 and 83). Mr. Hatchett has, however, republished the figure of Andropogon Iwaruncusa, from the Philos. Trans. vol. 80 ; though his specimens, which he
obtained from Mr. Swinton, and which I have had an opportunity of examining, are
identical with mine of A. Culamus Aromaticus, from the same part of India.
Sugar is a principle abundantly secreted in grasses, as has been satisfactorily
proved in the analysis of the Pasture-grasses, by Sir H. Davy; in Sorghum
(Holcus) sacchara!um, it is secreted in such quantity, that in Italy this plant has
3I
been
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been cultivated, as a substitute, for the sugar-cane ; and, of course, most abundantly in the
sugar-cane itself. The cultivation uf this plant in India is udoubtedly of great antiquity ; the Arabian authors on Materia Medica give sukkur and dukkur, Av. c. 767, as
its names, which are no doubt derived from the same source as the Hindee jaggery,
Tamool sakkara, the Sanscrit mrkura. The last contained in the Amera Kosha, already
carries us back to the beginning of the Christian era; and Oriental scholara easily
prove that the manufacture of sugar was known to the Chinese, as well as to the
Hindoos, from very early times. It has been supposed that the Saccharurn of the
Ancients, is not the sugar of the present day; but it would be unaccountable, then,
how the term C a x ~ a p o u.phr should be applied to it by Dioscorides, who, iic. 104,
describes it as s concrete honey, similar to salt.
The manufacture of sugar of the best quality in India, is a subject of the greatest
importance to that country, a& one which is quite within its capabilities, and the
power of those who, with sufficient capital, pay due attention to the cultivation of
the cane, as well as to the manufacture of the sugar. The variety of cane hitherto
cultivated in India has been very inferior in quality to that employed elsewhere ; so
far back as 1796, Dr. Roxhurgh, (Fl. Ind. 1, 240), introduced from China, into the
Calcutta Botanic Garden, a variety, which he called Saccharurn sinense, which, from
its great hardness, resisting the attacks of the white ant, and the jackal, at the same
time that it produced a crop, even in the third year, resisting drought to a great degree,
and yielding juice of a richer quality, was hoped would prove superior to the cane,
which was common all over India. Within the last few years the Otaheite sugarcane, probably Saccharum violaceum, " Canne de Haiti," of Tussac, has been introduced
into India by Capt. Sleeman, and cultivated in the Calcutta Botanic Garden by Dr.
Wallich, whence it has spread rapidly over great part of India, as Seringapatam,
Bombay, Saharunpore, and the Deyra Doon.
Due attention to the various physical agents which control the secretion of the
various juices, good soil, free exposure to air, and light, as well as sufficient irrigation,
and only a moderate degree of cold during the winter months, appear to me essential
for securing the richest secretion of Saccharine matter ; while equal care and attention
must be paid by the manufacturer to the Chemistry of the subject. That the utmost
success is attainable, is evident from specimens which have been sent to this country
from India, and some of which have been pronounced by the best judges to be " fully
equal to any sugar brought to the London market." As this subject is of too great
importance to be passed slightly over, and too extensive to be comprised within the
limits of the present work, the Author intends taking an early opportunity of treating
the subject in detail.
Besides the above, and their extensive uses as grain, and as fodder for cattle, many
of the Grasses, though delicate in structure, and narrow in leaf, are valuable from their
durability, partly from containing so inuch silex in their cuticle, and are therefore
employed for thatching, such as Imperata K ~ n i g i i , and Sacckarum canaliculafum.
Some,
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Some, as &agrostis qmdcb, are employed for rope-making, as $tipa ten-.
the true E e p a ~ o(&artud) of the Spaniards, as well as Lygeum +mtutll are in Europe.
Some of the species of Saccharum are employed by the natives for making their
reed pens, and others for their arrows. The Bamboo, from its multiplied u w , may
rival almost any other produce of the vegetable kingdom, though, from not yielding
any portion fitted for food, it is of less importance than some others ; the young parts,
however, being soft and tasteless, are employed for making both into pickles and
preserves. The singular substance secreted within its hollow stem, and near the joints,
has long been known in Indian medicine, being the buns-lochm of the Hindoos, tabusheer
of tht: Arabs ; kshir or chir, means juice, or extract, in Sanscrit. I t has been thought
by some to be the Saccharum of the Ancients, but without sufficient foundation.
The grasses, though humble in appearance, and inconspicuous in inflorescence, are,
as we have seen, among the most important of plants; they are among the first to grow
upon new or barren soils, and thus moderating the extremes of heat and cold, serve to
modify climate, at the same time that they prevent land, which has long been in use
from becoming sterile, in consequence of the yearly additions which they make to the
soil, of organized matter from their own decay. Their universal diffusion, and great
similarity in nature, has rendered easy the colonization of distant lands by man, as well
as the transport of herbivorous cattle from one part of the world to another. No plants,
therefore, are more worthy of continued and extended experiments in India, as few
things can more effectually benefit society, or promote the best interests of the country,
than increasing the productiveness of a Cereal grain, or improving the culture of a
Pasture-grass, except it be introducing new kinds of each, suited to the different
parts of the wide-spread territories, and diversified climates, of that empire, knowing,
as expressed in the terse language of Linnaeus, that Gramina, folia pecoribus et jumentis
Zeta pascua, semina minora avibus, mnjora hominibua esculenta sunt.
ACOTYLEDONEE

OR

FLOWERLESS PLANTS.

197. FILICES.

Ferns being allied, in some points of structure, to Phaenogamic Plante, and being
most conspicuous in appearance, and peculiar in sttucture, at one time trailing
their stems on, or below the ground, and, at another, elevating ,them into the air like
the trunk of Palms, may well commence the series of Cryptogamic Plants. Ferns
differ much from all living plants, but have numerous representatives in the Fossil
Flora. They prevail chiefly where there is a certain degree, of m6isture ; hence they
are abundant in insular situations, in the forests of tropical countries, as well ae on the
mountains of northern latitudes. Heat, though favourable to their development, is
less necessary than moisture ; but this of itself produces greater equability of temperature, and hence we have Ferns widely diffused ; prevalent in islands, and diminishing
on continents, but even there, more abundant in the.moist, than in the dry parts. This
3x2
also
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also explains why they decrease so rapidly from equinoctial regions to a little beyond
the tropics; for instance, forming 1-9th of the vegetation of Phaenogarnous Plants d
Jamaica; but only 1-971st of the Flora of Egypt; and though the heat so rapidly
diminishes, yet the proportion of Ferns increases, as they form 1-31st of the vegetation
of Scotland, 1-10th of Greenland, and 1-7th of North Cape. The further extension
of Tree-ferns into the southern hemisphere is thus accounted for, from the greater
proportion there, of sea ; they exirt a t the southern extremity of Van Diemen's Land,
and even at Dusky Bay in New Zealand, while they are not found beyond St. Helena
and Silhet in the northern hemiephere : the former in 23", and the other in 27" of north
latitude. India in the northern parts, Africa, and the Mediterranean region, being
dry, are therefore unfavourable to the existence of such plants. Hence we might infer
the more moist state of the ancient world, from the great proportion of Ferns and Treeferns, which are found in the Fossil Flora. These views are completely borne out in
India, whence a large number of Ferns have been obtained ; nearly five hundred are
enumerated by Dr.Wallich in his Catalogue : many of them certainly from the islands
of the Indian Archipelago, but the majority are from the Malayan Peninsula,
Silhet, Nepal, and the Himalayas, as well as from the west coast of the Peninsula,
where there is considerable moisture. Few are found in the plains of India, where for
a great part of the year dryness prevails. I n the author's collection there are about
eighty species, obtained chiefly from the tract of the Himalayas, between the Ganges
and Sutlej rivers, and only one species from the plains of India, that is, Aspkniuna
radiatum of Swartz, which is found at Saharunpore and Delhi, and along the banks of
the Jumna, often on the sides of wells. This species is also found in Arabia and the
Peninsula of India. The only other Fern I found in the plains waa Cheilanthu dealbata;
but even this only near the Rajmahl hills, where there are also a few other species,
as Lygodium microphyllum, &s.
Among the Ferns, as in eeveral other families, of the geographical distribution of
which we have treated, there are several genera, common to both the Old and New
World; of these many are found in the southern parte of India, as the Peninsula,
Bengal, and Silhet, whence they extend to the lower parts of Nepal, as Acrostichum,
Hemionitis, Antrophyum, Meniscium, Tenitis, Nothockma, Blechnum, Lornark, Vittaria,
L i n h a , Dickaonia, Cyathcza, Ceratopth, HymenophyUum, Trichomanes, and Angbpteris.
Allantodia, found in the Moluccas and New Holland, extends north on one hand to
Madeira, and to Nepal and Japan on the other. The genera of which species extend to
the more northern parts of the Himalayas are Grammitis, Cheilantkes, Adiantum, Pteria,
Davallia, Gkichenia, and Lygodium. In these mountains, likewise, occur species of
other genera, which are found in most parts of the world, and occurring with the above
in other parts of India, ~ u c haa Pd-um,
Aspleniuna, Niphrodium, Aapidiorm, and
Ophioglossum. Pkopeltiz, though differing little from Poiypodium, has one species, P. nuda,
common in the Himalayas; the others being found in Tropical America, at the Cape
of Good Hope, and the Mauritius. Besides these, there are also species of AUarunu
(Cyptogratnma),
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(Cryptogrrrr~mra),found on the lofty mountains of Kemaon, of which the &rs occur
in Europe, Arctic America, and on the Andes ; W h & , prevalent in the northern
hemisphere, chiefly in the New World, and also in Tropical America; Omnunda and
Bdrychium, found in the temperate and cold parte of both hemispheres ; ScoCopmrb.ium
is stated as being a native of the Himalayas ; but Mr. Don, from naming hir species,
S. dubium, appears to be himself doubihl on the rubject. ArtRobottys, Dr. Wallich
suggests, is only a epecies of Aspldium ;and Sph&raptrris is a genus which is peculiar
to Nepal.
In extending our view from genera to species we shall 6nd confirmations of the same
general principles which we have seen to hold good in other natural families ; though
many species are of coulae peculiar to India, others likewise occur elsewhere. Thus
aome are found in the New World, as Amtichum aunum, L., Polypdium ~~,
L., Adiantum haukztum, Burm., Aapidium exaltatum,'Bw., DavaUa tenui~dia,SW.,
Pteriz longijXa, L., P. biaurita, Lin., is also considered by some botanists as occurring
in India, but the species has been named P. nemoralis by Dr.Wallich.
Others, common in the islandr of the great ocean, and in the Indian Archipelago,
extend into India, as PoZpdium alkrnifoliurn, Willd., P. querciiolium, L., Pteriz ncmo,
ralis, Lomaria scandenz, Willd., Yittaria ehgata, Sw., Davdlia pdypodhdu, DonHmnanni, Br., Lygodum microwhich appears to be the same as D.jkcida, G&h&
phyllum, L., and aemibipi.1Idtun.
Some Chinese and Japan species are also found in the Himalayas, aa Ndhochhu
piloadloidea, Kaulf., which is common in the Archipelago, MmMcium trqdyUm, Ptcris
uenuipnnata, Linn., and P. nertwsa, Thunb., Blcchnum orient&, and Lygodiumjczponicum.
As we have seen the prevalence of European species of other families in the Himalayas,
so do we among the Ferns, as Adiantum Capilk Vcneris,L., Aaplau'um Trichomancs, L.,
and A. aeptentrkmale, 6w., Woodwardia radicans, Sw., A. plebeium, Br., is near A. Ruta
muraria, L., and is so named in Dr.Wallich's Catalogue, No. 233. Ptcris k t a , Wall., is
thought by Mr. Don to be identical with P. cretica, of the south of Europe. PkopeUia
nuda, found all along the Himalayas, is very closely allied to P. enzifolia, found at the
Cape of Good Hope; while Pteris dekoides, nob., is very oimilar to P. calomeiancrs,
another Cape of Good Hope species.
Ferns, though' extensively diffused, and extremely curious in structure, are of leas
direct utility to man, than many other fitmilies of plants less numerous in species, and
individuals. The fronds of some have been burnt for the purposes of yielding alkali,
though none is detected in the analysis of male Fern; while those of other rpecies,
when young, are cropped by cattle. In a cooked state, they are also employed as a
portion of the diet of the inhabitants of Norway and of Scotland, and, as I have seen
by the shepherds in the Himalayas ; and the roots of Nephrodium ucukntum, are eaten
Nepal, according to Dr. Hamilton; Diphsium er&wn,
Pteriz esctrlenta, and
others, are also employed as food. P. aqru'k'na and Ncrphrodium filix Mas, have been
used in the manufacture of beer, and Abpidium fragrans as a substitute for tea.
Though
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Though not podsemed of any very marked propertld, some have bedn used in medicine from very early times, as they are mhtioned by Thepphrastns and Dioscorides ;
and it is curious to find many still so eknployed m India, no doubt owing, in a great
hirig
measure, to the Persien trhnda~ons,from the'Arabic vension of ~Gteeka&ra
chiefly in use among the. M a h o h d a n pdactitkers of India. This is evident h n the
names which are 'applied to the drugs procurable in the batars; as Iakoo&ikundribn,evidently intended for S o o w r i m , DOMWlitarua for Dr3,opteris ;while others are known
by their Asiatic names, as Surkhw and Bisfag ; the former having Bitarus or Pteris
much changed by the erkors
as its Greek synonyme, while the latter hm btrtoo*,
of transcribers, as ita meaning is stated to be muny~footed, and, therefore, no doubt
intended for Polypodk. In properties the rhizomes of different Ferns resemble each
othet ve* condiderhbly, and may be substituted one for the other ; they abound in
mucilage, some in fecula, tannin, and volatile oil, on which their Pirtues principally
depend, whedce they are employed as mild astringeats, tonics, and anthelmintics;
and some, as Polypoditm Calag.uala, kc. as diaphoretics ; others are fragrant, as
Angi4pterb emcta, and Aspidium flagrum, in Peru. In India the rhizomes, or the dried
fronds, are given for the aboke-mentioned officinal Ferns of the Greeks. These are
usually procured from Caubul, but they might be more easily obtained, and of as good
quality, from the Himalayas, Some of the species indigenous in India are also
employed in medicine, as Aspknium radiatum, called by the natives in Northern India
Mm-pnkhee, or peacock's fan. I t is curious also to find among the species employed,
Adiantum Capillus Veneris, which we have seen is indigenous i n the Himalayas, as well
as in Europe, and that Shuer-al-jin, or fairy's hair, should be one of ite names;
though Mobarkha and Hunsraj are its common appeHationslinIndia, where it is employed
as an expectorant. Pureseoshan and B u M q e n , names attached to it in the Persian
works on Materia Medica,' seem only to be corruptions of Perisethion and Polytrichum,
by which it was formerly known.
198. EQUISETACEX.

The Equisetace~,named from the single genus which the order contains, are undetermined with respect to their affinity to any existing families of plants, hut form a
gigantic tribe in the Fossil Flora. Dr. Lindley remarks, that in arrangement and
appearance of reproductive organs, they resemble Zirmia, and in general 'aspect Casuah a ; and that they approach Confia? more closely than any thing else, of which
he considers: them a degeneration, through Cycadacee. H e . accordingly places them
following T m a c e , at the end of the class of Gymnoqwm. The Equisdaced are,
however, usually placed among Cryptogamic plants, to the germination of which,
approaching nearly to that of Mosses, theirs is similar.
The Equisetacece, few in number, and small in stature, are distributed throughout
many parts of the world, chiefly in. the' northern hemisphere, thoogh E. elongaluh
extends to Mauritius, Bourbon, and Southern' Africa.' A few are found in the hot
parts,
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parts, both of the Old and New World, but they presail in the greatest n u m h s
in temperate climates, chiefly in ditches, and on the banks of rivers. E. pltutrc,
E. syiuaticurn, and E. arveme, are found in both Europe, N. America, and the two
latter also in N. Asia. In India, one species, E. &bile, has been dea4ribed by
Dr. Roxburgh as indigenous in Bengal, and ha8 been found in Dindlygul by
Wight, in Burma by Wallich (E. pakns), and along the foot of the Himalayas from
Silhet to the Deyra Doon, as well as in the Northern Doab along the banks of the
Jumna, though some of these vary in appearance from Dr. Roxburgh's h g a l specimens. E. d @ m m is a species described by Mr. Don from Nepal, and which he
informs me is identical with E. scoparium, of Wall. Cat. No. 398, and which I have
found in the stony beds of hill streams, especially near Sahunsudhar, where, however,
there is also another species. E. ingfisii, nob., is a new species from Kanum, in
Kunawur, on the northern face of the Himalayas. Equisetums were formerly recommended as medicinal agents, but they are now valued onlyafortheir mechanical properties, as for polishing different articles, from the quantity of silex (thirteen per cent.),
which they contain in their cuticle. Sir D. Brewster (Liad. Nat. Ord. p. 318), obrved
these siliceous particles beautifully arranged in two lines parallel to the axes of the
stem. From these observations, it has been concluded that the crystalline portions of
silex and of other earths found in vegetable tissues, are integral parts of the plants
themselves.
199. MARSILEACEB.
The Marsileacece which were formerly united with Salviniacece, now form two orders,
which are united into one class, Hydrgterides, by Endlicher. The order, as a t present
constituted, contains Pilularia and Marsilea; the former confined to Europe, but the
latter extending north and south, in both hot and temperate climates in the Old World,
with a few species in N. America. The Marsileacece have their representatives also
in the Fossil Flora, in the form of Sphenophyllum and Trizygia, the latter figured in
the present work, Tab. 2. fig. 8.
In India there appear to be three distinct species ; M. quadrifoliu, the European
species, which is also found in New Holland, and all parts of India ; M. e y p t i a c a ,
which is found in the Peninsula, as well as in Egypt, and which appears to be M. crosa,
Willd. ; and M. coromandeliana (M. minuta of Lamarck) a species apparently peculiar
to the most southern part of the Indian Peninsula.

The Salviniacece, which have been usually united with Marsileacm, chiefly resemble
aquatic Hepatica in habit ; they are as extensively diffused as Marsileacm, in hot and
temperate parts, both of the Old and New World. Salvinia natatis, found in Europe
and N. America, was found by Dr.Hamilton in Gorukpore, and obtained by myself
from Cashmere. S. cwulhlo is a new species, described by Dr. Roxburgb as being
indigenous in Bengal. AzoL, the other genus of the order, which is extensively
diffused
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diffused in the southern hemisphere, being found in New Holland and Van Diemen's
Land, as well as in the Straits of Magelhaens, in South and also in North America,
occurs also in India, having been found by Dr. Hamilton to the eastward of Bengal,
and by myself in Behar. The species appears to be newly allied to, if not identical
with, A. pinnata, found in New Holland.
201. LYCOPODIACElE.
The Lycopodiacetz, named from Lycopodium, or Club-moss, are distinctly characterized
by their organs of reproduction. Dr. Lindley says they are intermediate, as it were,
between Fom, and Conijiie, on one hand, and Ferns, and Mosses, on the other; related
to the first of these tribes in the want of sexual apparatus, and in the abundance of
annular ducts contained in their axes ; to the second, in the aspect of the stems, of
some of the larger kinds; and to the last, in their whole appearance. The genera
usually included in the order are, Lycqpodium, Psiloturn, and Isoetes. The last is by
some referred to Mardileaced, but Endlicher has formed it into a separate order, which
he conjoins, however, in a class with Lycopodacee. The species of Isoetea are all found
submersed, in Europe, Central, and S. Asia, as well as in N. America ; they are all
considered varieties of I.palustris by Sprengel ; but I. setacea, found in the S. of
France, is no doubt a distinct species, and appears identical with 8. indica, Wall. Cat.
7072, which is probably the same as .I. coromandelia~. Psibtum consists of three or
four species, found within the tropics of both worlds, and (P. truncatum) in temperate
regions of the southern hemisphere. P. triquetrum, a species found in Tropical America,
the Sandwich Islands, New Holland and Mauritius, was obtained by Dr.Wallich in
Nepal, and by myself from Cashmere. The specimens from the three last localities
differ in no respect from each other, but those from Penang, Ava, and the Indian
Peninsula, differ from the former, as well as the last from the two former, and may
form varieties of, if they be not a species distinct from, P. triquetrum.
Lycqpodium, which forms the great bulk of the order, as consisting of about 150
species, is found in all parts of the world, growing both on the earth and on trees, and
in very hot, as well as in very cold, countries, but most abundantly within the tropics,
where they are large, and highly ornamental, from the delicate richness of their foliage ;
but that they are not confined to such situations, is evident, from whole tracts in the
north of Europe, being covered with Lycopdiurn alpinum and selaginoides. Species are
also found on the tops of our coldest mountains ; and they occur as far south, as Van
Diemen's Land, and the Straits of Magelhaens. In India they are found, both in hot,
and cold, parts of the country, though entirely absent from the dry plains. Those obtained
in the Peninsula, are chiefly Lycopodium Phlegnaaria, and L. cernuum, which occur also
in Mauritius and Penang, as well as in the Delta of the Ganges, and in Silhet,
L.ornithopodioides, canahlaturn, and plumosum, are other Peninsular species. L. imbrid u r n is found in Bengal, and L. circinatum, apparently identical with Thunberg's
plant, was found by Dr. Hamilton in Behar, and by myself in the Central Range ; I
have
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have apparently the same species from Choras on the C h w r Mountain. Several
species have been obtained by Drs. Hamilton and Wallich from the Himalayas, and
nearly the same epecies by myself, from those mountains more to the north-west, as
L.tenellurn, (L. semicordaturn and subdiaphanurn, Wall. Cat. 126, and 136) ; L. sitbulifoliurn, Cat. No. 114, from Nepal, I have from Musmoree. From Kunawur I have
L. Kunawurense, nob., which is allied to L. sanguinokntum, a species found near Lake
Baical, and on the wall of China.
202. CHARACEE.

From the obscure nature of the reproductive organs of the genera Chara, and
IITitella,which form this order, great uncertainty has prevailed among botanists respect:
ing its location in a natural series. Chara was first placed by Linnaeus among Cryptogamic, and then among Phaenogamic plants. The same difference of opinion has
continued among distinguished botanists of the present day, though the Churacece are
now generally treated of as a distinct order, and placed near lllosses and Algce. The
two genera constituting the order are found in water, often stagnant, sometimes salt,
in all parts of the world. Several species of Chara have been discovered in India,
both in the south and north, and one in Nepal ; but, as far as an opinion can be formed
from specimens in herbaria, the species appear to be in general distinct in t l ~ edifferent
parts of India. C. zeylanica, which is found near Tranquebar, appears, however, with
setosa and corallina, to be the species most widely difiused. C.Jilammtosa, foliolosa, and
polyphylla, are other species so named in Dr. Rattler's Herbarium, while C. vcrticillata,
Lrvoluwata, and furcuta, are described by Dr. Roxburgh as indigenous in Dengal. Of
the species in the E. Indian Herbarium, C. zeylanica,, 5186 B. andC., of the Madras
Herbarium, and from Sadras, are the same; but 5186, A., found by Dr. Hamilton
near Patna, is a distinct species, perhaps a variety of C. zeylanica; but the specimens
are mixed with the Zannichellia, already mentioned under Ffuviales. C. f ~ t i d u ,Hb.
Ham., from Bangri, is a very elegant species. C. spiralis and C. corallina, Wall. Cat.
No. 5188 and 5189, are from the same herbarium and similar locality ; C. irispida,
Wall. Cat. No. 5189, or a t least the plant so labelled, is Caufinia indica ; while the plant
so named in the Cat. No. 5183, is a Chara, in consequence, probably, of an interchange of the tickets of the two plants. C. polyclades is a species described by Mr.
Don from Nepal : two other species were obtained by myself, from the north of India ;
but the identity of these different species, men'tioned as Indian, can only be determined
by careful examination of perfect specimens.
203. MUSCI.

Afusci, or Mosses, are familiarly known, though the term is much more extensively
applied in popular, than in scientific language. They often escape notice from their
diminutive size, but growing as they usually do together, numbers, as in the case of
Corals, amply compensate for their individual want of bulk, when they are seen
3K
covering
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covering with beautiful verdure the driest rocks, the barks of trees, or the surface of
the ground. They are, however, abundant only in temperate climates, where there is
some degree of atmospheric moisture : they are also found, but in less variety, within
the tropics, notwithstanding thedegree of moisture ; hence it may b inferred, that it
is the heat of such situations which is injurious to their prevalence : their absence,
therefore, from the hot and dry parts of India, as well as of the world, might be
expected, as heat, unaccompanied by moisture, is there usually so greatly in excess
to what is congenial to their habits.
The Muscology of India has been little investigated : none are noticed in Dr. Roxburgh's Flora Indica ; 113 species are enumerated in Dr. Wallich's Catalogue, chiefly
from Nepal. In the author's collection there are only fifty-five species, almost all from
one locality, that is, Mussooree : of these, several are the same as those in the EastIndian Herbarium, but others are peculiar to the author's collection, though all are
not new species, being for the most part such as are also found in Great Britain, and
other parts of Europe. Mr. Gritlith, when in Assam, paid considerable attention to the
Mosses he found in his journey. The results he has detailed in a paper read before the
Linnaean Society, but which, not having yet been published, I can only refer to
its abstract in the proceedings of the Society. Most of the species were " gathered
in the Khasya Hills, an elevated tract of country, forming part of the eastern frontier
of British India. The climate is described to be excessively moist, which will account
for the large number of Mosses collected in the journey by Mr. Griffith, forming about
one-eighth of the entire family, 1324 being the amount of species enumerated by Bridel,
in his Bryologia Universa."
The Mosses in Dr. Wallich's and my own collection, have had the advantage of being
examined, and named, by Sir Wm. Jackson Hooker, whose determinations, from his
great knowledge of the subject, and possessing one of the most extensive Herbaria, are
of the greatest value, and worthy the entire confidence of botanists. From his investigations, therefore, we find that in the hot parts of India, and places to its south, such
as the Malayan Peninsula, Penang, and Singapore, where there is also moisture, species
of the genera Syrrhopodon, OctobZepharum, and Hyophila, have been obtained ; and,
excepting of the last, solitary species, of such genera as Trichostomum, Tortula, Dicraplum, Byum, and Hypnum. Of these, Tortuka indica is found on walls near Calcutta,
Dicranum megalophyllurn, Brid., in Singapore,Hypnum Tavoyense in Tavoy, with H. retroflexurn, and microcarpum, in Ava. Bryum acurninatum, Hook., in Penang, and the WestIndies. Octobkpharum albidum, Hedw., in Singapore, also in the West-Indies, S. America, Mauritius, and Madagascar. Hypnum spiniforme, Hedw., at Penang, in Mauritius, the Cape of Good Hope, and the West-Indies. Of the genera of tropical situations, of which species extend into Nepal and the mountains, we may mention
Syrrhopodon, Calyrnperes, Schlotheimia, and Pterogol~ium. Orthodon is common to Nepal
and the Isle of Bourbon, the same species, 0. serratus, occurring in both. Sclerodontuna, found in Brazil and New Holland, has also a species, S. secundum, in the
Himalayas,
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Himalayas, as has GZyphocarpus, of which the other species are found a t the Cape of
Good Hope. Hookeria, frequent in tropical, but rare in temperate regions, has one
species, H. acutifolia, peculiar to Nepal ; but the other, H. rotulata, Sm., is also found
in the West-Indies, New Zealand, and a t the Cape of Good Hope.
Genera peculiar to Nepal, but of which only single species have yet been described,
are Hymenostylium, Leptohymenium, Regmatodon, and Lyellia : but the genera, to which
the great mass of the species found in these mountains belong, are those which are best
known in Europe, and other temperate parts of the world, such as Gymnostmum,
Grimmia, Orthotrichum, Zygodon, Trematodma, Dicranum, Didymodon, Tortula, Brachyrnenium, Bryum, Pohlia, Bartramia, Funaria, Polytrichum, Hypnum, Leskea, Neckera,
Leucodon, and Fisidens.
As we have seen the genera of hot climates prevailing in the southern parts of India,
spreading into Nepal, and still further north into the Himalayas, and occurring with an
occasional species of a European genus, so do we observe among the species, the
prevalence of several which occur in other hot parts of the world, though there are with
them a great many which are identical with those of temperate climates, as of Europe
and of the British Isles. This mixture of tropical and European forms, we have seen
to prevail very frequently even with the genera and species of more highly developed
forms of vegetation, and which was ascribed to the equability of temperature and of
moisture of the rainy season during which these anomalies occur. I t has long been
observed by the most distinguished botanists, and among these by Mr. Brown, who
holds the first rank among them, that the species of the less highly developed forms
have a very wide geographical distribution. Of this several examples are given in
the list appended by Mr. Brown to his General Remarks on the Botany of Terra Australis. Many have been adduced in the present work, as well among Phaenogamic as
among Cryptogamic Plants, and a still greater number in proportion to the new species,
are now to be adduced from among the true Mosses.
The species of J&osse.q which have been found in Nepal, and the neighbourhood of
Mussooree in the Himalayas, and which also occur in other, often very distant countries where the climate is hot, are Orthodonsel-ratus, Schwagr., Dicranumfragile, Hook.,
Didymodon squarrosum, Hook., which occur in Mauritius ; also Fissidens polypodioides,
Hedw., likewise found in the West-Indies; as are B y u m coronaturn, Schwagr.,
Funaria calvescens, Schwagr., Hypnum $exile, Sm., Neckera cladorhizans, Hedw .,
N. undulata, Hedw., Hookeria rotulata, Sm. Neckera dendroides, Hook., occurs in
the Sandwich Isles; Hypnum $exile, Sm., and arbusculum, Hook., are likewise
found in New Zealand ; as well as Hookeria rotulata, Sm., and Funaria arborescem,
Schwagr., in New Holland. The European species, many of them British, and some
also occurring in N. America, and which have been found in the Himalayas, are
Gymnostomum ruf~cens, Hook., Trematodon longicollis, Rich., Dicranum hekromalfum,
Hedw., squarrosum and $exuosum, Hedw., scoparium, Hedw., longifolium, Ehrh., and
glaucum, Hedw., Didymodon purpureum, Hook.?, Tortula angustvolia, Hook., and falla.r,
3K 2
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Sw., Bryum julaceum, Schrad., cespititum,Linn., argenteum, Lin., clappidatum, Schreb.,
nutans, Schreb., elongaturn, var, rostratum, Schrad? roseum, Schrad? and turbinatum,
Sw., Pohlia elongata, Hedw., Bartramia Halleriana, Hedw., and B. fontana, Sw., Polytrichum aloides, Hedw., P. undulatum, Hedw., P. urnigerum, Linn., and P.juniperinurn,
Willd., Hypnum serpens, Hedw., H. proliferum, Linn., H. prcehgum, Linn., H. molluscum, Hedw., H. cupressfwme, Linn., H. ruscifolium, Neck., and H. abietinum, Linn.,
Neckera tenuis, Hook., and N. pennata, Hedw., Fissidens Iryoides, Hedw., ,and F. tarifolia, Hedw. The species found by Mr. Griffith, which are also identical with those
indigenous in Europe, were found about a thousand miles to the S.E. of the parts of
the Himalayas, whence a great majority of the foregoing were procured. According to
the abstract, given in the Proceedings of the Linnean Society, his '' collection contains
Sphagnum obtusifoliurn, Polytrichum urnigerum, and aloides, Weissia Tempktoni, Dicranum scoparium, and glaucum, Bartramia fontana, and several others familiar to the
European muscologist; but the far greater number of the species have not been previously described."
204. H E P A T I C E .

The Hepatice, named originally from their liver-like colour, are intermediate in
structure between Lichenes and Musci. The Jungermannias are sometimes separated
from the Marchantias, at other times they are united together ; but in the investigations of Nees von Esenbeck and of Bischoff, adopted by Endlicher, the Hepatica are
distinguished into the smaller orders, Ricciacea, Anthocerotee, Marchantiacee, and
Jungermanniacea, and all of which are found in moist situations on the earth or trees in
all parts of the world. These, like other Cryptogamic plants, have been but imperfectly investigated in the Himalayas, or indeed in India in general, and therefore many
genera and species will probably be added to the numbers already known, as there are
only ten of the former, and about thirty of the latter. Among the genera, Plagiochosmu is peculiar to Nepal ; Dumortiera is a wide-spread tropical genus, which has a
species in the mountains of Ava; Blandowia and GrimmaMia, found in the south of
Europe and America, have likewise species in Nepal, where are also found species of
Anthoceros, Riccia, Fimbriaria, Hygropylrr, Taylor; Jungennannii, and Marchantia.
The species are chiefly new, and have been named by Lehmann: with these have
been found Jungermunnia diclados, Brid., J. scorpioides, N. ab E., J.juniperina Jiliforntis, Sw., together with Marchantia squamosa, Raddi, and the universally-diffused
Af. polymorpha, which found in Europe, Africa, and even North America, also occurs in
the Himalayas.
205. LICHENES.

Lichenes, often called in English Rock Moss, have been described by Fries as types
of Alge, born in the air, interrupted in their development by the deficiency of water,
and stimulated into forming a nucleus (or receptacle of sporules) by light." Agardh
considers
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considers them more nearly allied to Fungi than to Alga. They are aerial ~erennial
plants, cellular in structure, indefinite in extension, and with no fixed symmetry of
form. They are found growing on stones, or on the earth, or on living or dead, but not
usually on decaying parts of plants, sometimes on the trunks of trees, and sometimes
on the leaves, especially of tropical evergreens. Pulverulent Lichenes are the first
plants that clothe the bare rocks of newly-formed islands, then follow foliaceous
Lichenes, and then Mosses and Hepaticae (D'Urville ex Lindley). A certain degree of
moisture, though less than that required for other Crypto,aamic Plants, is necessary
for the growth of Lichenes: we, therefore, find. them flourishing in comparatively dry
climates with moderate temperatures, but attaining perfection in the moist seasons of
the year; abounding also, but less frequently forming fructification, in much colder
regions, and thus extending from the equator to polar regions, and from the rocky
shores of the ocean to the verge of perpetual snow. I t has been remarked that the
same species are found in very different parts of the world, and that the Lichens of
Europe differ little from those of North America; Mr. Brown long ago enumerated
the European species in New Holland, and Baron Humboldt, (Syn. P1. Equinoct.
Orbis Novi,) has since mentioned those in the mountains of South America.
This is observed, but in a still more remarkable manner, in the comparatively few
Lichens which I collected in the Himalayas, almost the whole of which are pronounced
by Professor Don, who has had the kindness to examine and compare them, to be
identical with European species, and 1 can add my testimony to his, as I am unable
to perceive any specific difference in those which I have compared.
Among the most conspicuous of the Himalayan Lichenes, are L5nea barbata ancl
~.jZorida;the former extending south to Ceylon and the Peninsula of India, especially
to Coorg; the latter is found on Chimborazo in S. America, and in New Holland.
Ilorrera furfuracea and B. ciliaris, equally European species, are both very common,
especially the former, in the Himalayas. To this genus belongs the Lichen (B. Asllneh,
nob.), which is called chulchelera, and so extensively employed in India as a dye.
B. ciliaris is also found in Coorg, and Roccella fuc;fmis, or flat-leaved Orchil, very
abundantly in Tranquebar. Ramalina farinacea is extremely abundant in the Himalayas, and found also in the Peninsula, in the Hills near Cudalore. Of Gyrophora,
a species which is closely allied to, if it be not identical with G . murinn; while of Peftidea, P. cunina, is found on the Choor mountain ; Parrnelia perlata, caperata, physodes,
and aipolia, with Sticta pulnmnacea and scrobiculata, are indigenous in the Himalayas, as
well as in Europe. Besides these are other species of the former genus, as well in
the Himalayas as in the Peninsula. In the former are also found a species of Ahtoria,
an A.jubatn?, with Stereocaulon paschale, and species of Cfadonia and Sc~lpho~lro,.us.
Numerous species of crustaceousLichens may also be seen, both on trees and rocks,
on the mountains, as well as in the plains. The few in Herbaria belong to the
genera Lecanora, Lecidea, Lepraria, Pel-tusaria, Endocarpon, Vermaria, Opqropha,
and Arthonia.

From Bombay specimens have been sent of Usnea bnrlntn and $orl(/a,
with
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with a species of Borrera, and from Ceylon varieties of Roccella fuciformis, with
Ramalina fastigiata from the Sunderbund or Delta of the Ganges.
Though obscure and apparently insignificant as plants, the Lichens yet serve some
important purposes; some are useful as medicines, and others in the arts; several
serve as food for herbivorous quadrupeds, as deer and antelopes, and a few for man
himself. Those which have been employed as food, contain a starchy substance, called
Lichenin, which renders them nutritive and demulcent: among these is Cetraria isladica,
or Iceland MOSS,after it has been steeped in water. The several species of Gyruphora,
as G. proboscidea and G. velka, though bitter and nauseous, constitute the tripe de Roche
of the Canadians, which supported Sir John Franklin and his companions in Arctic
America; they are found in cold rocky situations, especially on granite, in almost
all parts of the world. G. cylindrica is occasionaHy used in Iceland as food. So, in
Lapland, Akctoria jubata, according to Linnaeus, supplies the rein-deer with food in
winter; as does Cladonia rangiferina, or rein-deer moss, which grows there in great
abundance, and serves to pasture the vast herds of rein-deer, which constitute the sole
wealth of the Laplanders. Many others might be edible, if it were not for the bitter
principle which they contain along with the fecula. Berzelius has proposed removing
this, by macerating them in a weak solution of carbonate of potass (one part to three
hundred of water), and afterwards washing them in cold water. This bitter principle
has been called Cetraria, and imparts tonic properties to several of the species, as to
Borrera furfuracea, and others which have been used for the same purposes, as Cetraria
Islandica; and some have been employed as a substitute for hops in the brewing of beer.
Some of the Lichens are, however, more valuable for yielding a fine dye, than for
any other purpose : this is developed, as is well known to practical men, by digesting
the lichen, with the assistance of heat, in a weak solution of ammonia, (v. Visgor in
Proc. of Com. Agr. R. As. Soc.) Of all the Lichens, Roccella tinctoria is by far the
most valuable, being employed for making orchil or archil, and is for this purpose
imported from the Canaries, Azores, and Cape-Verd Jslands, as well as from Sicily:
that obtained from the first is much the most valuable, selling even for £400 a ton.
R. fuciformis, the other species of the genus, is more widely diffused, being found in
Europe, Brazil, as well as in Ceylon, and the Peninsula of India, whence several
specimens have been sent to the Royal Asiatic Society, but this is far inferior in quality,
containing, indeed, hardly any colouring matter. Usnea lrarbata is described by Humboldt as being employed in South America for a similar purpose ; but some of the
erustaceous Lichens are also valuable, as Lecanora Parella, the Perelle of Auvergne
and other parts of France, where it is extensively employed to produce a dye far
superior to that of another Lecanora, L. tartarea, the Cudbear, and equal to that of the
Roccella tinctoria ex Hooker. So also Parmelia saxatilis and omphalodes are used in
Scotland. Several other of the crustaceous Lichens are employed, though none
yield so fine a colour as the Archil, or the Perelle; but as the colouring matter
is not confined to a few only, it is more than probable that some of the Indian and
Himalayan
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Himalayan species may be found to yield a valuable dye, and thus become articles of
commerce. The dryer climates will probably yield it of a finer quality than the moist,
and the secretion seems much influenced by local circumstances. One species is
already employed as a dye by the natives of India, that called by them chulchek a , and which appears to be a species of B m e r a . I t is curious that this is described
in their works under the name of Ashneh, which is no doubt the origin of Usltea, and
for which Persian authors give ubryon as the Greek synonyme. This may be Ppuov,
mentioned under xrr~rvos,Diosc. 4. 53. The Usnea, which was known to the older
writers, as Dillenius and Ray, is described as a filiform lichen, found on trees in
the East-Indies : and this is mentioned by Acharius, under the name of Alectoria Arabum, though by many it has been considered merely a conjectural species.
This adds another to the many instances already adduced of the correspondence in
past times between the early famed East and the later civilized West, both in articles
of Materia Medica, and the various natural products employed in the Arts.
206. FUNGI.

The Fungi or Mushroom tribe, including the true Mushrooms, Puff Balls, and
Mildews, are considered to be most allied to Lichens by some botanists, and by others
to Algae. Some, indeed, have stated that Fungi and Alge are rather distinguished by
the medium in which they are developed, than by any peculiarity in their organisation.
They are found growing in the earth, or on decaying vegetable or animal matter, and
are as remarkable for the rapidity of their growth,which frequently takes place during
the night, as for their perishable nature and the short space of time (only a few hours)
that some of them require to vegetate in, and to attain perfection. Their geographical
distribution is but little understood ; in fact, the Fungi themselves of most countries are
but little known, from the difficulty of preserving specimens ; so that in many instances,
if not completely examined and described, or drawn, on the spot, it is in vain to remedy
the deficiency from the contents of an Herbarium. Those of tropical countries are
almost unknown ; only twenty-five are enumerated by Humboldt and Bonpland from
S. America, and only ten (and these European species) by Mr. Brown, as found in New
Holland. None are mentioned by Dr. Roxburgh in the Flora Indica, or in the Catalogue of the Calcutta Botanic Garden ; and in the Author's collection there are only
about forty species from the Himalayan mountains. These have been examined
by Professor Don, who finds, as in the Lichens, that the majority have the closest
resemblance to European species, but, from the perishable nature of the specimens,
their identification is much more difficult.
Of the genus Agaricus, the most highly deveIoped of the Mushrooms, and the most
numerous in species, there are several in the Himalayas, and among them two which
are very like A. Georgii and A. Orcades, both eatable European species, the former of
which, according to some botanists, is only a variety of A. campcstris, or common Mushroom. There are also species of Merulius, and several of both Boletus and of Pofyporus;
among

$40

ILLUSTRATION OF THE BOTANY OF

[Fir?@.

among those of the latter, P. fomentarius, and one which closely resembles P. erersicolor. Besides these there are species of Lycoperdon and Phallus, Genster and Chvaria; and among the species of the two latter genera, there are G. rufescens, with
C. militaris and C. digitata.
Europeans in North-western India often mention Truffles (Tuber cibarium) as purchaseable at the Hurdwar Fair; I only obtained specimens of common Morels, or
Morchella escuhta, the Kana kuchoo of the natives of India, which are every year
brought down for sale from Cashmere; and whence some fine specimens were procured in 1831, by the plant collectors detached from the Saharunpore Botanic Garden.
Travellers have also mentioned to me, that the common mushroom is found in the
Himalayas ; it may be so, but the specimens which came nearest to it in my collection resemble A. Georgii, already mentioned, as an edible species.
The Fungi vary much in properties, but are comparatively of little use ; some certainly are edible, but many are poisonous in nature; the prejudice, however, is
greater in England than on the Continent, where many more species are eaten, and
even reckoned delicacies. There are, no doubt, good grounds for the distrust entertained respecting them, in consequence of the difficulty of distinguishing the wholesome from the noxious species. I t would, however, be desirable to ascertain whether
many of the species indigenous in the Himalayas might not be employed as articles
of diet, as so many similar species are on the Continent of Europe, paying due attention to the caution with which such experiments can alone be carried on.
Some of the Fungi have been employed in medicine from very early times, and a
few of the same still continue to be so, as Boletus p.urgans (B. Laricis). Polyporus
igniarius and fomentarius, enlployed as styptics and cathartics, w d supposed to be
included under the Ayaprxov of the Ancients : these the Arabians (Avic. c. 80) and
Persians refer to, and describe as vulnerary and cathartic, under the name of Gharikoon,
under which name I obtained in the bazars of India a species of Polyporus. The Fungi
described by Dioscorides (rspr puxqrov. 4. c. 73) as of two kinds, one edible and the
other noxious, are referred to by Avicenna, c. 275, under Fittur ; and the two kinds
are distinguished in Persian works in India, by the names kuma, the esculent, andfiltur,
the poisonous Fungi. The proximate principles of this order, as my friend, Mr. Pereira,
has briefly stated, are-" 1. Fwngin, a nitrogenous, highly nutritious woody matter ; 2.
Amanitin, the active ingredient of some of the Ag~rici; 3. Boletic Acid; 4. Fungic Acid.
Mushroom Sugar has been found identical with Mannite." Oxalic acid, probably in
the state of a Binoxalate, has been detected in Boletus sulphureus, by Dr. Scott of
Dublin. The Fungus, usually called Ergot of Rye, either possesses, or gives origin in
the grain, which it stimulates into diseased action, to a very active principle, especially useful as a medicinal agent, and named Ergotetia abortifaciens by Mr. Quekett.
Something similar to this is, I believe, employed by the Hukeems of India in cases
of the same nature; this would be an interesting subject of inquiry for some of the
medical service of India.
207. A L G X .
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The Algcp, in the extended signification of the term, include not only sea-weeds,
but also the articulated salt and fresh water Confervae, together with tlie still less
highly developed plants, consisting of mere threads or vesicles, or slimy, jelly-like
plants, described by Bory de St. Vincent. As the last are found in damp and shady
situations, or even on rocks, which are kept constantly moist, and such plants as that
called Red Snow, one of the Nostochina, occur not only near the North Pole, but also
in the Alps ; they may be found in the Himalayas, together with some of the fresh
water Confervae, which are usually found in temperate climates; while of the true
Fuci, the Lentanins are only found in the fresh water of mountain torrents.
In the numerous families treated of in this work, we have seen that many of the
aquatic species, or those delighting in moist situations, have a more extensive distribution, in consequence of the greater equability of temperature produced by moisture,
and we might therefore expect many of the same genera and species in the waters of
the Indian Ocean, as in those of more northern latitudes : but it has been observed by
Lamouroux and Greville, that Confervas are comparatively rare within the tropics, but
a few species are found in Dr. Rottler's Herbarium from the neighbourhood of Tranquebar.
The Fucncea are much more extensively distributed, as some occur in all latitudes,
and though the UIvas flourish most in the polar and temperate zones, Sargassurn,
tropic-grape or gulf-weed, floats in immense fields in 40' of latitude. The Dictyoted
increase in numbers as we approach the equator ; and Hypnea, Cystoseria, Sargassum,
Zimaria, +hcprococcrrs, Thaummia, Acanthophora, Tamnophorn, Amansia, Caulerpa,
and Gelidium, of which swallows build the so much prized " edible bird's-nests,"
abound in tropical seas. Few have been described from the Indian Ocean, but several
are contained in Dr. Rottler's Herbarium, which the author will take some future
opportunity of describing.
The lowest types of Alge serve probably as food for animalcules, which themselves become the prey of more highly developed animals. Many of the sea-weeds
are used as food in different countries, and some, as Laver, are even considered
delicacies at the tables of the rich, whilst others are valued as diet for the sick. Gracilaria lichenoides is esteemed as food in Ceylon ; G. tenax is valued by the Chinese
as the basis of an excellent glue and varnish, and the Gelidium, collected by swallows
for their nests, gives origin to a very extensive commerce. Some of the sea-weeds are
employed as manure ; others are burnt for the impure carbonate of soda, which they
yield ; a few are valued as medicinal agents, from containing among their constituents
the powerful agent Iodine, so much employed in the treatment of scrofula and of goitre.
I t is curious, as stated by Dr. Greville, " that the stems of a sea-weed are sold in
the shops, and chewed by the inhabitants of South America, wherever goitre is
prevalent, fur the same purpose. This remedy is termed by them palo cdo (literally
3L
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goitre stick) ; and, from fragments brought by Dr. Gillies, who gave Dr. Greville this
information, the plant is decided to belong to the type Luminacea, and is probably a
species of Laminaria." I t is equally interesting and remarkable, that the natives
of India along the foot of the Himalayas, where goitre is prevalent, should employ
a leaf, which they describe as being brought from a great distance, and which they
call gillur ke putta, or goitre-leaf, and consider efficacious for the cure of that complaint; this also seems to be that of a sea-weed, the specimens, which I am at
present unable to find, resembled the crumbled fragments of a leaf of Potamogeton
natans, but they are as likely to be those of a F u m , brought from a distant sea,
and which I would suggest as an interesting subject of inquiry to be traced out in India.

Having treated of tlie various Families of Plants which constitute the Flora of the
Plains and Mountains of India ; noticed their Geographical distribution, especially
as connected with Climate, not only in India, but in other parts of the world ; specified the various Genera, and enumerated the several Species which are also found
elsewhere'; and thence having drawn the necessary inferences respecting the Culture
in India of the valuable plants of other countries, similar in climate or vegetation ;
treated of the Literary History of several Indian Products mentioned by Classical
Authors, and in detail of the Cultivation of a few of the more important, as Tea, Cotton,
and Tobacco ; besides paying especial attention to the Properties of Plants as connected
with Structure, and pointing out those which are suitable to an English climate.
The Author feels that he has endeavoured to the best of his abilities to fulfil the
promises which were held out in the original Prospectus of the Work; as he has
thus displayed the vast internal resources of India, as well in what is ornamental as in
whatever is useful or necessary for the comforts of the people, or the wants of a great
empire. I t was then stated, that " in no part of' the British dominions were the riches
and variety of the productions of nature greater, or the forms more interesting, than in
the Himalayan Mountains, which form so stupendous a barrier between the dominions
of the British and the territories of the Chinese. Their western bases resting on the
arid plains of India abound in all the forms, both of animal and vegetable life, which
are characteristic of tropical countries, while their gradually elevated slope, which
supports vegetation at the greatest heights known in the world, affords at intermediate
elevations all the varieties of temperature adapted to the production of forms, which
are considered peculiar to very different latitudes ;" and as no connected and illustrated
view had been published of the progressive transitions, from the productions which
are characteristic of the plains of India, and which exist at the bases of these mountains, to those found at different elevations on their acclivities, where a gradual
approach is made to the forms common in Europe, America, and Japan," it
seemed " advisable, while discussing the appearance and distribution of the different
families
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families of plants, to notice the soil or rock formation in which they exist, the atmospherical phenomena by which they are surrounded, and the animal forms with which
they are associated."
" A further advantage attending such an arrangement," it was stated, " would be
the facilities afforded for comparison with the Flora and other productions of countries
which approximate in climate, though widely differing in geographical position, while
the properties and applications of the more useful plants might be indicated. Frequent
opportunities will thus also occur, both of pointing out what useful or ornamental plants
might be introduced from India into Europe, or converseiy what success would be
likely to attend the cultivation in India of the more useful plants of other countries."
These objects have not been accomplished without the sacrifice of much time and
'labour, as not only did each individual plant require to be separately examined, and
often afterwards to be compared with similar species in the collections of the metropolis, but the different subjects and applications pointed out in each family of plants,
required to be investigated not only in separate publications, but in such as treated
of very different branches of science. To those unacquainted with such subjects, the
produce will hardly appear equivalent to the labour bestowed on it, as the results only
being given, the investigations which have been gone through do not appear; but
it may be mentioned, that the present work is the first published, in which the entire
Indian Flora is arranged according to the Natural Families of plants, the only method
which enables us to treat systematically of their Geographical distribution, Culture in
new situations, or of their Properties, as connected with, or dependent on Structure.
Though yielding to none in his conviction of the imperative necessity of careful
research and scrupulous accuracy, both in ascertaining facts and in drawing inferences,
the Author feels that errors may have escaped him, for which he relies on the consideration of well-informed criticism. Appreciating fully the pleasures and advantages
derived from examining the beauties, and observing the wisdom of Design in all the
works of the Creator, and estimating highly the advantages of, as well as the credit
attached to scientific investigation, he has yet felt it incumbent upon him to do that,
which is often neglected in scientific works, namely, to deduce the legitimate practical
inferences, from correct scientific data, because these are usually undervalued by
many persons, who think only of practical, which are usually empirical results, and
who, though most interested ip the objects to be attained, yet from not understanding, are as unable to perceive the tendency of principles, as to apply them in
practice. The Author has, moreover, been induced to do this, because he has felt
throughout his labours nisi utile sit p o d facimus, stulta est glorin."
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GREEK NAMES OF PLANTS A N D DRUGS
Referred to in Persian and Arabian Works on Materia Medica.

Ayaelrer, 440.
a y r h h r ~ s r ,(Dios. 1, e l ) ,
a r a r r h y , (Dios. 1, 119),
Arrorr, 230.

' umw,

171.
184.

Baharr. 345.
~aahhrrr,(Dios.)

176.
B ~ A S ~I ~~ W L X Y(of, Dios.) 374,
393.
Bcvs,, (Dies. 4, 53), 439.
B u m . 86.
aaprrrr&, 321.
rharrmhrror, 229.

CPVyo', 382.
zrru~byr,358.
9syro5, 194.
344.

r-,
L~~

A ~ V X ~(The0ph1-as.)
,

344.

x a A a p ( aCapzrrxeG, (Dios lxvii),

68.

ArSarw, (Dios.) 177.
Arrrv, 82.
ArBra, 194.
Auxrsr, (Dios. I, I 33), 63.

xixr, 318.
xrrepr ? 325.
XL-,
(Dios.) 234.
xurcvp~~Aca,
205.
uA+rrra, 35 1.
xrcrrr, 219.

AU~L.,

oa~x.s,

(Dios.360).

360.
WC'aJC'G, 360.
xerrrr, 388.
Yaw, 371.
4 k w , 328.
xuxlrcrr, (Hipp. Dios.) 413.
xwrrrrr, 130.
Arreror, (Dios. 374).
A:r~mr, (Dies. 4,53),

439.

A I v ~ 344.
~ ,

278, 495-

176.

w y *260,323.
yurhrrrkhhi, (Theopb.) 41 3.

(LOQ~Y,
360.

o e a p r w AI-,

rrarw,,

p a h x r r , (Dios.)

yurc'LSpa~,229.
pWwrurr, 131.
p ~ x ~ (Diou.
u , 4,83), 440.
p A v . (Dios.) 155.
roc2w, (Diott.) 425.
r - 2 ~ JUAT~;,
(Dios.) 242.
vaC2.s rcu&, 241.
r q x r m q , (of Dioe.) 374.
ryrsr, 271.
SprAlrf rCa+ro,
*cxr5,369.

383.

rruyavrr, 155.
wrrcwshrrr, (Dios. iii.,

77), 40.

r r 4 . 1 , 390.
pa', 317.
E u ~ y r vpar, ( D i m ii.), 104,
426.
ooAIxr, 369.
Eawcrrr, 369.
mArrrr. 929.

T'c,247.
3 ~ ~ v . s( .D i m I, 16), 244, 278,
425.
~ L ~ V A A 369.
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PV, (Dioe.) 243.
~aAfiarq,131.

xaruracrc, 250.
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Xr~r8wrrrr r p y a ,
Xap8Aa;o,

358.
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Abyssinia, climate of, 191.
Ad, 138.
- Wooginos, 168.
Aammi, 130.
Acnck, 181,iig,i~o,i61,17.
Abelia, 135, 113, 17, 95.
- chinensis, 117.
- Adansonii, 189.
alliacea, 181.
- m o m , 135.
- arabica, 189, 183,8.
Abelmoschusr 83.
bark, 181.
cancellatus, 83.
- bilobosa, 181.
- moschetus, 83, 84.
Catechu, 181, 181, 13.
Abies, 348, 350. 353.
- Khutmw, Royle, 353. - Catechuoidea, 181.
- picea, 350.
- cinerea, 183.
- Pindrow, Royle, 350. - concinng 183.
- elata, 181, 183.
351.
farnesima, 181, 189,8,
- Webbiana, 350.
Abietinete. 348.
183:
ferrugtnea, 183.
Abildprdia, 414.
- HottLMeana, 411.
Kteringa, 183.
- Kalkonl, 183.
Aboo mountain, ix.
Lebbek, 181.
Abroma, 10%
leucophloea, 189,183.
- augusta, 102.
Abronia, 311.
- modest4 181.
mollis, 181.
Abms, 189.
- Nemu, 181.
- precatorius, 194.
Abaitrtnium, 15.
- nervosq 181.

-

-

-

Acacia nilotica, 161, 181.
- odoratirsima, 183.
- pedunculata, 181.
Sawo, 181, 8.
- Seyal, 161, 189.
Snirhirmq 181.
- speciocs, 181,189,183.
- stipulaceq 183.
- stipulta, 181.
- Sundra, 183.
- Verek, 181, 161.
- xylooarpa, 183.
Acalpha, 317.
- indlca, 317.
- teners, Royle, 397.
196, 994,
193 A~ANTHACE=.
16, 198, 113.
Acanthophippium. 365.
Aeanthophora, +)I.
Acanthus, 29.1.
Acer, 1~g,qo,1% no, 96,13.
- acuminahun 7 134.
- caudatum, 134, 135.
cultratum, 134, 1%.

-

-

Aeer Negundo, lo.

Awniturn ahcs, Royle, 49.
cordaturn, 56.
- dissecturn, 56.
pseudo-platanw, 135.
srerculiaceum, I 3 4 1 35,
ferox, 46, 47, 57, 272,
wllosum, 1% 135.
975.
Aceras. 367.
heteropbyllum, a&45,
46, 56, 06.
- mgustifolia, 367, 370.
37 A c r s ~ ~ z 134.
a,
- laeve,
multitldurn,
45. 56.45. 56.
A d , 138.
Achilles, 150, 949, 17.
- pdmatum, 47, 57.
Achyranthes, 390, 8.
septentrionale, 4j.
aspem, 311.
A c o u c s a . 406.
hticoss, 310.
ACO* 406, 111. 405.
Achyroepermum, 300.
- Calamus, 406.
Acid Acetic, 146.
- mpertriu,
15. 16, 79,
Awsmin,
- boletic, ++o.
citric, 130.
A c m r ~ z w n ~407.
s,
- fungic. +)o.
Acrachne, 416, 411.
- hydrocyanic, 904.
Achras, 163.
oxalic, 159, 317.
- Mamrnosa, 163.
- tartaric, 146.
- Sapota, 163.
Aconitia, 45.
- Zapotilla, 163.
Aconitum, 4 6 4 6 , p, 40.
Acrathemm, 417.
Anthora, 45.
Acrocephalus, 300.

- oblongum, 134, 135.

-

-

-

-

-

-
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Acrocephalun capitatus, 301.
Ar~oetichum,418,40.
- aureum, 419.
A m . 44,57,93,15.
- =!yi"~te, 57.
f r y & 57916.
ddiROCmpu~,403.
Actinodaphne, 314
Ada. 358.
Adamia, 115.
AdanSonia digitah 161, 101.
Admachi, 17I.
Adelia mtanicarpa, 319.
- nurdfol& 316.
Adenacanthus, 19:.
Adenanthera, 181.
- pavonina, 185.
Adenosma, 297.
- uliginosa, 098.
Adenostemma. -8.
Adhntoda, 197.
- Vasiea, 198.
Adiantum, 418, I 18.
- lunulatum, 419.
- Capillus Veneris, 41%
430.
Adlumia, 68.
Adonis, 44, 31, 40.
- aestlvalls, 45, 53.
- Inglesii, Royle, 53.
Adus, Ar., 200.
Bceocladea. 366.
Bchmanthera, 197.198.
- gossypina, 198.
Z-gialites, 3 I I.
- rotundifolia, 3 I I.
Bgiceras, 165.
- fragrnns, 265.
Xginetia, 291.
- abbreviata, 19%
- indica, 991.
Bgle, 119.
- iMarmeloq 119, 8.
Brides. 366.
- dine, 366.
- odoratum. 366.
l!fhl8,310.
- javanica, 310, 6.
- scandens, 310.
- tomentosa, 3-20.
Xschynanthus, 193. 19.
Bschynomene, 189, I g I.
- aculeata, 191.
BBpera, 191.
& X ! l d ~ 119,
e , 135.
- Hippocastanum, 135.
Ktheilema, 197.
Afemm, 66.
Afibiyon, 318.
AFrican Bdellium, 351.
- Bowstring Hemp, 391
- genera in Himalayan

dllosuru~,418.
Agave vivipara, 374, 375.
Almond, 104, lo.
AOAVIE,374.
- from Ghoorbund, 904.
Ageratum, 148.
- hill, 9 0 s
&ur, 171.
A&, Malay, 171.
Almora, xv.
- wood, 171.
Alnus. 343, 346.
- d i b i ~ 346.
.
Aglaia, 113.
decsndra, 141.
elongatat Royle, 343.
- glutinosa. 345.
Agneia, 316.
Agrimonia, 10%
- nepalensie, 343.
- Eupatorium, 103.
- obtusifolia, Royle, 343.
- nepalensis, 10%
Aloe, 389, 123, 8.
- abyssinica, 389, 390.
Agropym.m, 417.
- canmum, 417.
arabiea, 389.
- barbsdena~s,390.
Agrostis, 417,413. 18,93,21.
- ciliate, 4 17.
- indica, 390.
- inermis, 389.
- nemosa, 417.
Agostidee, 416, 417.
- officinalis. 390.
- pendens, 389.
Aguardiatb & nogua~~,
375.
- perfoliata, 163, 390, 9.
Agraa, Sans, I 71.
- rubescenr, 389, 390.
Aikinia, 191, sg3.
Ailanthus, 110.
- rufocincta, 390.
- excelsa, 157,6.
- socotrina, 389, 390.
- vulgaris, 3g0.
Ajuga. 30 1.
- decumbens, 301.
Aloes, 390.
A ~ u a o ~ n z300.
a,
Barbadoes, 390.
A ' ain, 129. 130.
- Soccotrine, 390.
$ ; P ~ i n d ,275.
Aloes-wood, 192,171.
Akakalw, Greek, 184.
- of modems, 11%
Ahahia, I 83.
Aloexylum Agalloehum, 119,
Akiwna, 395.
185. 171.
A h o n , 406.
Aloineae. 389.
Mshool, 82.
Aloo-baloo, 905.
- Whara, 105.
Akund, Sans. 175.
Akurkura, 250.
Alopecurus, 417, 413,40.
Ahutwkt, I 85.
- geniculatus, 417, 18.
74 A L A N O I B
215.
~,
- fulvus, 4 17.
Alangium, 215.
A l o ~ i atriphylln, 999.
- decapetalum, 915.
Alplne Flora, 15.
- hexapetalum, 215.
- hare, 39.
- plants at Saharunpore.
A ~ ~ G r k l I171.
l,
Alceodaphne, 31.1.
8.
Alcohol, 146.
trefoil, I 94.
Alder, 344, 34% 31.
Alpinia, 356, 357.
Aldrovanda vrrticillnta, 75.
- a l h , 358.
- vesiculosa, 75.
- Cardammum medium,
Alectoria. 437.
359.
- Ch~nensis,358.
- arabum, 43%
- jubata. 437,438.
- Galanga, 358.
Aleurites, 326.
- nutans, 358.
- ambinux, 327.
- sessilis, 358.
- triloba, 327. 328.
A L S I N S81,
~ , 78, 212, 193.
Alfonsia oleifera, 395, 390.
Alsinella, 78.
207 ALGR, 441, 436, 439, AInodineae,74.
Alstonia, 169, 17.
433.
Alhagi, 1 9 2 , 189, 194.
- cuneata, 170.
- camelorum, 195.
- scholaris, 2 70.
- mnurorum, 191, 194. Altai Mountains, x.
- Flora of. similar to that
I 53, 2 14, b, 16;.
Alisma. 401, 40.
of Kunawur, 45, 41.
- Plantago, 401, 18.
Alternanthera, 310.
185 ALISMACEX,
401, 402.
- sensilis, 320.
18.
- -A1 hakngi, 280.
Althrea roses, 83.
- k i n ~161.
Alkaline plants, ix.
Al tingia, 348.
- Olibarlum, 35%.
Alkanet, Dyer's, 304.
Aluh, 351.
- Teak, 319.
A1 kehmyi, 280.
Ald.001-unbat. 178.
AGALLOCHUX,
328.
A1 kuddw. 2 I 8, 2 I 9.
Alum root, 150.
- of the Ancients, 171 Allamanda catharticu, 2io.
Alyaiearpus, 191, 191. 189.
171.
Allantodia, 410.
Alyssum Cochlenrioides, 70.
Apallochum dcinarum. 171 Alliaria, 69.
Alyxia, 269.
- secundiuium, 172.
- oflicinalis, 69.
Amadou, 250.
Agllokhee, 171.
AUike, 414.
Amahun. Gr., 323.
Agolrgm Ar, 17I.
Allium, 392,119, 23, ~ 6 ~ 3 1Amanitia,
,
440.
Agnlmyla, 193.
Arnansia, 44 I .
40.
Agpantheze, 389.
, - ascalonicum, 392, 393. 139 A ~ R A ~ A C X3 2B0 ,
Agnpetes, 156.
- Cepa, 392.
1 2 1 , 318,311.
- serrata. 157.
- cmruleum, 392.
Amaranth, 123.
' - vnriegata, 257.
- ellipticum, 392.
Amarantus. 320, 19.
Agaricu.. 430.
- Govaniar~urn,
392.
- Anardhana, 321.
- campestris, 439.
- Ieptopl~yllum.3Y2.393.
- frumentaceus, 3-21.
- Georgii, 439, e o .
- lilaci~~urn,
Hoylc. 399.
- mrlancholicon, 310.
- O r d e s , 439.
- longistarnineurn, Royle, - oleracel~s,311.
Agti, 189, 190.
30'2.
- polygnnlm, 32 I.
- granditlora, 191.
- Porrl~rn,392.
- polygonoides, 311,310.
Agathotes, 276.
- sativnm, 3512.
- polystarhyus, 311.
- alntn, 177.
- Scl~re~ioprasurn,
301.
- tristin, 321.
- tuberosuln, 393%392.
Agave, 374, 375, xqo.
373,
171 AMARTLLIDHS,
- americana, 163, 375.
Allrns~~niu.
3.20.
375.
- Cantala, 374.
:\llopl~yllus ornitropl~ioides, Amaryllis, 123.
- cubemis. 374, 375.
13;.
Ambo, 3 5 ~ .
mexlcana, 375.
- tcrnatus, I 3;
Amberboa odorata, 247.

-

-

-

-

-

-

-

-

Amburbaretw, 64.
Ameletia, 111.
159 A n s ~ r ~ c t s l s349,
, 399,
344, 346, 348, 345.
15.
America. climate of, 283.
- cultivation of tobsceo
in, 183.
American genera in India, 18.
- marmalade, 163.
- nutmeg. 60.
- p h t s in India, lo.
trees, 10.
- turpentine, 351.
Amherstla nobilk, 183, 185.
Amica nocturns, 389.
Ammania, n 11.
- indica, 113.
- multifida, 213.
- ~ c t a u d ' 113.
~,
- pentandra, 113.
- rohmdifolia, 1 1 3 .
- vesicatoria, 1I 3.
Amomum, 161,356, 357.
Ammi copticum, 130.
- ? daucifolium, 218.
- ? indicum, nn8.
Ammoniacum, 131.
Amomum, ng.
- angustifolium, 359aromaticum, 360.
- Cardamomum, 359.
- deslbatum, 360.
- Granum Paradisi. x g .
- m a ~ s p a r n u m4 359.
- maxlmum, 359.
- r o y h fruited, 360.
- senceum, 359.
- villosum, 360.
Amoora, 142.
- l a 4 141- cucullata, 142.
Amorphophallus, 406,405.
- campanulatum, 405,
407.
144.
49 AXPZLIDS~,
Ampelopsis, 111, 144, 18,
149.
- Himala)-ana. 149.
Amphicome, 195.
- arguta, 195,196.
Amphidonax, 415.
Anva. 179.
Anvilam, 47.
Amsonia, 269.
Amygdalere, 204,101, 308
Amygdalus, 102, 203.
- pedunculata, 110.
Amyrideae, 174, 189, 16s.
Amyris, 174.
- Conrmiphma, 176.
- -doLsc, 175.
Kafd, 176.
- KdaJ 176.
Anacardiae, 174, 177.
Anacardium, 174.
- occidentale, 175, 178.
Anacharidm 376.
Anagsllis, 3o9,g.
- arvenslr, gog.
- ~ a e ~ l e9.&
Anagyris, 113.
- ? barbata, 189, 190.
- nepalensis, 189, 114,
23.
Analogy of Himalayan with
Flora of Caucasus, 26.
Anaectochilus, 368.
- Roxburghii, 368.
Ananae, 376.
Anchusa, 304, 305, 26, 40.
- italica, 305.
- tinctoria, 304.
- virginica, 304.
Ancient Spikenard, 142.
Ancistrocladus, I 34.
- extensus, 1%.
Andrrmmia, 141.
Andrachne 316.
- telephioides, 316,
trifolinta, 317

-

-

-

-

Androgrsphide 197.
An-phk,
997.
- h o i d e s , 198.
- pmiculate, 198.
Andromeda, 1lg, p, 17.
- mrdata, 158.
n r p r u n ~ i s 160.
,
fastigiata, 158, 160, 31,
13,95.
- fomosa, 157.
hypnoides, 258.
Ian~eolata,157.
- lyeopodioides, 158.
- onlifolia, 157. 159.
symploeifolia, 156.
rillosa, 157.
- tetngona, 158.
Andropogon. 8,16,416,419,
413,411,944, 111.
Calamus aromaticus,
415.
- Iw-eu8a7 415.973.
- Martini, 441, 415.
- murieatum, 414.
- Nardoides, 416, q n ~ ,
415.
- Nardus, 415.
- pertwtls. 410.
- polystachyus, 411.
- &haenanthus, 414,425.
Trachypogon, 41 7.
- tristis. 417.
Andropogoneae, 4 16.
Androsace, 310, 49.
- incisa, 3 I 0.
- lanuginosa. 310.
- nidulans, Royle, 310.
- w p h a , 310.
- rotundifolia, 3x0.
Androtropsis, 138.
Andursaroon, 27 I .
A m , lag, 230.
Aneilema, 403.8.
- hisp~da,403.
longifolia 403.
- radicans, 403.
Anemone, 449
31, 40- albana, 45.
- Bungeana, 45.
- discolor, 44, 52.
- C;oaaniam, 52.
- hispida, 51.
- obtusiloba, 51.
- rivulluis, 51.
- tetrrsepala, 45, 53.
v i u m , 52.
- vitifolia. 59.
- Wallichiana, 4,52.
Anethum Sowa.
Angiopteris, 418.
- erecta 430.
Anguillaria ind~ca,384.
Ania, 365.
Animals near Delhi, 6.
- of Central Belt, 19.
- of Chinese Tsrtary, 37.
- of Himalayas, 2 6 and
v. Zoological Index.
- of Kunawur, 41.
of Neelghemer, 31.
- of Upper belt, 14.
Anime, 185.
Anise, 130, 131.
- Chinese, 58.
- star, 58.
Anisochilus, 300, ng.
- carnosus, 30 I , 6.
Aniseia, 307.
- barlerioides, 307.
Anisodus luridus, 179.
Anisomeles, 301, 300.
- Heyneana, 301.
- ovata, 301.
Ankara, noo.
Anneslih. 108.
A n o g h latifolia, 1I o.
- &toeorpa, 110.
Anora. 59.
- Asiatics, Go.
- Cherimolia, 60.
Fonkalii, 60.

-

-

-

-

-

-

-

-
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AND SUBJECTS TREATED OF.
Anona muricab, 60.
- palushis, 60.
- reticulata, 60.
Senegalensis, 60, 161.
- rquamoaa, 60,8.
sylvatica, 60.
4 Awowrcrm, 591 19% 313
61 11,q
Anosporum, 4 I 0.
Amu, 395.
Antelope, no.
Antennaria, 149.
- leontopodina, -9.
Anthemis, nw.
Pyrethrum, 150.
A m a t n ~ c x s 391.
,
Anthencum, 3gn. 8.
- g r ~ c ~387.
n,
- srrolimn, 387.
Anthistiria, 416, 1'11, 8.
- anathen, 417.
anmdinaeea, 416.
- ciliata, 416. 417.
Anthoantbum, 414.
- odoralum, 414.
Anthocems, 436.
Anthocerotere, 436.
Antbogonium, 368.
Anthurium pedatum, 40%
Antiaris, 346.
toxicnria, 337.
Antidesma, 341,113.
- Buniw,~q~.
diydrs, 341.
- pnlculata, ~ i .
- pubescens, 341.
- sylvestris, 341.
157 A w z m ~ s ~ s 341.
a,
A n t i r r k verticillata, 139.
Antirrhinea?, %go.
Antirrhinum, ago.
- Orontium P, indicum,
'J90~9
Anthropbyum, 418.
A&h, 50.
Anub ul salib, 980.
Aod-i-balu~arr,176.
-Cbukhoor, 171.
- -i-chinee, 171.
- -i-hindem, 171.
- -i-kimarce, 171, I 51.
- - i . r d u r c c , 171.
Aonhbo, 383.
Aodbeh, 383.
- mu.yabe, 383.
A o P ~3b7.
~,
Apaturia, 365.
- Smithiana, 365.
Apaynwn. Sans, 66.
Apetaln, 319.
Aphanamiris? 14%
Aphim, titi.
Appyteia, 330.
Aplos, 194.
Apium, 928, 230.
- graveolens, 119.
Apluda, 416.
- comrnunis, 416.
- microstachya, 416.
Aplopbyllum, 155.
Aplotaxis, 146.
' - gnaphaloides, 151.
- laramcrllia, "I.
Apocopis, 416.
- Koyleanum, 417.
113 Aroc~wxa, 269, 16%
335, 17 1, 17,276.
Apocynum, 169.
- sibiicum, 110.
Aponogeton, 121, 331.
- monostachyon, 331.
- undulatum, 331.
Aporum, 364.
Apostasia, 363, 19.
Apple,ao6,117, 178, lo,'.%
34935.
tree from Liverpool in
b1 ussorree Garden,
106.
Apricot. 205, lo, 19,18, 35,
34, 39.

-

-

-

-

-

-

-

Apricot, dried of Kumwur,

- in 905.
H~malayas,106.

- native of Oases,? 106
- oil, 114.
- orchards of, 38.

Apricoke, 105.
Aquatic Vegetation at Sebk
runpore. 8.
*Aquilda Agalloch% 179.
Malaccenria, 171.
- ovata, 172.
Aquila wood, 171.
59 A Q U I U B I N L171,
~ 394.
A d +
44, Ss, 40.
- M o o r c r o f b a ~4 6 8 9 %
- pubitlora, 55.
- sibirica, 45.
Arabia, coffee of, 4.
Arabian rfume, %+.+
Arabi~, 13, 40.
Anrcscha esculenta, 131.
Amcbia, 183.
hypogaea, 118.
A r d , 31.9:
AAia dtgclota: 433.
nudicaulle, 134.
- racemoaa, 134.
- umbellifera, 1%
88 A B A L ~ A C1%
E~,
Arrmdo, 318.
Arw, 351.
ArnuCBfia, 348,.351, 196.
Aravalll range, IX.
Arboreous vegetation at bPle
of Himalayas. 13.
- of Cashmere, 98.
Arbutus Unedo, 959.
Atocutho#, 359.
Archangelica, 2.18.
- Roylei, 231.
Archil, v. Orchil, 438.
Arctodim, 146.
Arctostnphylm Uva Ursi,ngg.
Ardisia, 965, 113. 31.
- humilis, 965.
- # & ~ a a165.
,
A&aeea, 164.
A m , 3949 395, 400.
- a t e e h u , 396, 18% 395,

-

c,

-

-

400.

- Dicksonii, 396,400.
- globulifera, 400.
- gracilis, 396, 400.
- oleracea, 400.
- dcracea, 397.
- palm, 4, 111.
- tnandra, 396,400.

Arenga =charifem 3951398#
3999400.
Arenaria, 58: 9,40.
- festuco~des,81.
- ser~yllifolia,78, Q4
Arethusere, 361. $8.
AWmone Mexima, 66.
Argostemma, 138, 15.
- sarmentoaum, 138.
- verticillatum, 138.
Argyreia,
301.
- spec~osa,307.
A r h , Sans. 175.
A r k 8 3s.
Ark-d-kaJ60t. Ar. 359.
M u m Dioscoridis, 407
- italicum, 407.
v u w , 407.
Arieaema, ?05,.406.
- mul~lcar~natum,
406.
Aristida, 415.
- depressq 416.
- rctacccr, 419.
Aristolochia, 330. 319.6.
- bracteata, 319,330.
- indica, 319, 330.
- longa, 330.
- rotunda, 330.
- saccata, 319.
- serpentaria, 330.
147 ARISTOLOCHIIB,
329,
397.
.4rmeniaca, 102,204, 40.

-

Armenim m . 4 no4
- vulgaris, 17.
Arnica, 950.
- montana, 1 ~ .
A r n i c a 150.
Amotto, 74.
189 Aro~ozm,405, 404,4%
403. 407. 377, 33%
331, 18.
~ ~ 0Per#.
0 , 104.
~~~h~
151. 4.
Anack, 399.
Arrow.root, 356.
- Indian, 356.
- West Indian, 359.
~,td.,oqq
gg.
Artmema, 990.
Arlcnclrsia, 150.
A*mish, q48,*4g, 150, 17,
40.
- chinensis, Sw.
Doonenee, ngo.
- indica, 950.
-0?50.
6t&?muta(aq950.
- vulgaris, 150.
Arthobotrys, 41%
Arthonia, 437.
Artichoke. Jerusalem, 150.
154 A n ~ o c r ~ r335,
~ s , 336.
3 4 0 9 333.
Artocarpus, 336, 13.
- Chaplasha, 336, 337.
- ~b.i"ata,337.
- IllClm, 336,337.
- integrifolia, 336, 337,
338.
- Lakoocha, 336, 337,
33% 339, 13.
Arub-q9nmin,nlg.
A d i - k i n a r , Peni. 170.
A d , Ar. 399.
h u m , 405,373,406, 19.
- b&,-,
406.
405,407Colocasia, 406.
- c ~ ~ t a t u m@
,.
esculentum, I 18, 193.
- guttaturn, 406.
hsststum, 406.
indicum, 407.
- insignifolium, 406.
macrorhizon, 407.
- maculatum, 405,407.
- montanum, 407.
- nympbceiiolium, 406.
- orirclw, 405.
- sagittilolium, 405.
- tril~ballm,405
m
v 406. ~
A I ' U I I ~103.
,
Amdina, 385
Arundinaceae, 417, 415.
Arundinaria, 416.
Arundinella, 416.
- miliaceum, 417.
- tenellum, 417.
Arundo, 178, 415.
AN, Ar. 419.
Aaah h m , 385.
Aaamm, AT.
Aearum, 319.
- Europeum, 330.
A-,
340,
Aecent of Himalap, 14.
Asclepias acia'a, 174.
- ophyh..~i4.
- o s h a h m , 974
curassavica, 974.
- decumbens, 174.
- gigantca. 155.
- hdifrma, 274.
- paeudamna, 974.
- spiralia, 974.
- stipitacea, 174.
- tenacissima, 170, 335.
- tuberosa, 174.
- \'incetoxicum, 174.
- syriars, 174.
1 4 A ~ ~ ~ 272,
~
~269,
~
li,40,~70,274.

-

-

-

-

Argad, 180.
A h , 166.
A h h , Ar. 439.
Adur, AT. 175.
A s r r u a s a . 391.
Aspawine, 393.
393.

A~Lngdurdpuluus, 1%.
strictw. 198.
s @ o b i i Royle,
199.
trichoarpus, 199.
- VeNr. 193, 164.
- vicio+, rgg.
- Webbunua, 193, 199.
A.ul, 114.
- Curillu!i, 393.
Asysmh, 197.
- divancatus. 393.
A l s 344.
- fdcatus, 393.
A t r c i b 377.
- filicinus, Royle,
intqpifoli~377.
- Boribundus, 393.
AtPLnr*. 199.
Ahnr, 89.
- gracili 39%
- maritimus, I no.
Ate, 367.
- officinalia, 393.
Aku, 4% 8%.
runosus. 393.
Athammlhr, 118.
- umbellatub Royle,a& Atmosphere, aridity of, uii.
Aapen, 98.
A b o l c u , 150.
Aeperula, 137.
Atragcue zcykuica, 5 1.
- Cynanchia, 137.
Atriplex, 318.
- glauca, 137.
AfripliOy 318.
A W l h , 130.
181 A s m o o r ~ r a 391,400,
,
A m p . 179~40.
384, 386, 18.
- acumlnata. Royle. 179.
Asphodelus, 113.
- Belladonna. 179, 580.
- albur, 391.
- Mandragora. 360.
- davatue.,
Atropine, 180.
fistulosua 391.
ros% l"3.
- pyramidalis, Royle,
Atd, 214.
399.
Awia,.l79.
Aspidistra, 381.
- s~nensis,19%.
Aspidistreae, 381.
Aumria. 107, 13.
Aepidium, 118,418.
- exdtatnm, 4 ~ 9 .
31 A u ~ r w r ~ ~ c129,
r a , 157,
- fngranq 499, 430.
133.
Asplenium. I 18, 418.
Am. 3.33.
- plebeium, 499.
A v e w 4171 433.
- radiatum, 418,430.
- for-. 416,419,~.
Ruta murana, 499.
- birnuta, 417.
- septentrionale, qng.
- pubencen~,417.
Tricbomaner, 419.
- -tin, 41% 417.
Ag.faebdb 931.
- steriliq 419, 41;.
Arssmeaoutchouc, v. C.out A V ~ N A C 417,
E A ~416.
,
chouc, 338.
Averrhoo. 15%
- tea in, 338.
- Bilimbi, 15%.
Aet-, 149, 191, 17,40.
- Carambola, 15%
- alpinus, 949.
Avicennia, ngg.
- anptifolius, 951.
tomentow,, ngg.
- tataricua, 110.
Axpris, 39.
Asteroideae, 948.
- 3lwreroftianq 318.
Aste~canths,197.
Ayalayi, Ar. 171.
- longifolia, 198.
Azad-cduruhhf, Pers. 140,
Astilbe. 116, ng.
141.
- rivularir, 118.
Azadimchta, 140.
Azadirine.
143.
Astr&e(~, 18% 19%
Astngalus, 19% 184, 188,
- sulphate of, i 43.
189, 1 ~ ~ 3 3 379
~ 3 Azalea,
5 ~ 119.
- pontic~,ngq.
39, 401 41
adsurgenr, loo.
~
- procumbens, 159.
Amhentianur, Royle, Azmahha+z, 171.
Azederach, 143.
199.
anstatus, 193.
- of Avicenna, I +I.
CPndolleanur, Royle, Azhhw, 14.
Azocodo, 381.
190.
chlorostachyr, ~ g g .
Azollg 431.
- concretus, 199.
- pinnata, 431.
- creticus, 193, 164.
- Gcrordianua, 198.
B d c a r , 41 4.
Oovanimrur, 199.
& a h , 210.
- Grahamianua, Royle, - b h , 105.
B a d k . Pers.. ang.
199.
- graveolens. 199.
- hhmtu, 58.
- gummifer, 193, 164.
BM bhiruwg. 565.
- hammus, 199.
Ikobdrys, 164, I;.
- leucocepl~alus,198.
Bogh hrivda, 318.
- Naxwellii, Royle, 198. Babia, climate of, 184.
- melilotoides, i lo.
- cultivation of T o k c u
- Moorerojh'anua, 198.
in, 984.
- multiceps, 199.
Bqira, 418,410.
- peduncularis, Royle, B&, ngo, loo.
hvobfre, 66.
'99.
BoRw khanea, Bokh., 205.
podocarpus. 199.
polyscanthue, Royle, Bolnbogh, 908.
Bologhaut, vii.
199.
pycnorhizua, 199.
Balanites, 153.
- rhizanthus, Royle, 100. - Xgyptiaca, 154,6,155.
- rotundifolius, Royle, - ? arborcum, Hoyle, ~ g q .
? rigidurn, Royle; IS.
199.
RoYI~, Balanopbora, 330, 29.
~ ~ sed)anoides,
L
I
&
- dioica, 33u.
'99.

-

I,
z,","d";nT&3.
-

-

-

w.

-

-

-

-

-

-

-

-

ALPHABETICAL LIST OF PLANTS
Bauhinia corymbosa, 13.
Balanophora elon*,
330.
- emarginatn, 184, 185.
- LVgantea. 330.
- iiidica, 330.
- parviflora, 184, 185.
- typhina, 330.
p q u r e a , 184.
148 B n u n o r n o u q 330.
- rscemosn, 184,185.
Balmre, ni.
- retusa, 185.
Balchur, Hind. nqn,s43.
- variegata, 184.186.
B b n , 176.
Bayleaf. 315.
Ballota 301.
Bdellium, African, 35%
limbeta, 309.
- of the ancients, 176.
Balm of Gilmd Turpentine,
- of Commerce, i 76.
Bean. 111, 35.36,38, to.
351.
Balsam, 17.
- Coptic, 66.
B a l m , Copaiva, 185.
- Egyptian. 66.
Gilead, i6n,i75.
Beans Pass, 33.
- Peru, 189.
B e a u m o n ~2%.
- Tolu, 189.
B t x h d , 48.
BalsamiBure, 345.
Bedona, 148.
44 B A L ~ A X I 150~16.
N X ~ ~ ~ BuLhhhht, 345.
Balllamodendrun, 161, 315, B e d - d , 345.
Beech, 34%
174. 177s 359.
- Agallocha, 351.
Beajnpoom, Sens. 130.
commiphom, 175.
B m h a , 416.
Gileadense, 175.
Beetroot, 27.
- Kdal, 176.
Begonia,ln3, 151, 11% 1%
Kataf, 176.
16,31.
- myrrh& 176.
- -ta,
313.
- Opobnlsamum, 176.
- echinata, 313.
Balungoo, 303.
- grandis, i 18.
- pic@ 313.
Bamboo, 415, 14, 99, 417.
- tenella, 313.
31, 117, 118.
Himalayan, 11.
135 BLOONIACL~~,
310, 313,
Eambusa, 416,417,13.
33.2.
B a n , A r , 141, 180.
Beilschmiedea, 314.
Bnn, Hind. 343.
Brlrhirumbul, 141.
Bananu, 355, 1 18, 163.
Bd, 130.
Brmga. 86.
Bell-Bower, 151.
Bongur-he-moth, 190.
Belor range,
Banqnu land, 7:
BJ-pnttcr. 396.
B a k k c o r a , Hind., 374.
“Belt of Death." 14.
Banyan tree, 126, 339.
Belta of Elevation compared
Baobab tree, 101.
with Zones of LatiBaptieia, 189.
tude, 31o.
Baratee, 35%.
-ofHimalayas,l(r3.
Barafhyor, 352.
- of Vegetation, 15.
Barbarea, 69.
- Central, 15.
Barberry, 61,36, 38.
animals of, ig.
- oak, 164.
cl~mateof, 16.
Barclaya, 65.
vegetation of, 15, 17.
Barilla, 319.
cultivation of, 18.
Bark (Peruvian), cultivation
- Lower, 15. 11, 1%
of in India, v. Cinanimals of, 11.
climate of. in.
c h ~ p.~139.
,
Barleria. nyg, 297, 8.
v etation of, 13.
- ciliata, ngR.
- T h i s , or Upper, no.
- cristata, 198.
animals of, 24.
- Hystrix, 298.
climnte of, n 1 , 11.
Barleriea: 297.
vegetntion of, 13.
Barley, 416,418,121,123,10, Bena, 494.
97, ng, 1% 19.35~38, Renares, mean temp. of, 111.
BenrC, 979.
14.
- Siberian, 35.
Benincasa, 21 8.
Barometrical observations at
- cerifera, 1 1 R.
Casipore, xvi.
Ben-nuts, of old writers, 180.
Bnningtonia a e u ~ a , ~ l 6 .- -oil. 180.
Bartramia, 4.75.
Bent-grass, 413.
- fontana, 436.
Benthamia. 1% 1;.
- Halleriana, 436.
- fmgifera, 2 3414 1.
Baryxylum rufum. 191.
Bentinckis, 396.
B n r z d , Ar. 131.
Benzoin, 161, 314.
Raseof ~imals~asjutlgly,ln. - odoriferum, 314.
Basella, 113, 111, 318.
- Neerianum. 314.
- mbra, 319.
B e r , 169.
Rasil, 301.
6 B c a a s a i ~ r61.
~,
Bassia, 261.
Berberis, 15,61, 1 ig. 17,31,
- butyraces, *6n,n651&
40.
- latifolia. 162,163,964.
? angushyoh, 64.
- longifolia, 161, 163.
- aristata, 61, 63, 64, 41.
- As~atlca,42, 63.
Bastard Cedar, 350.
- W m n , 951.
- diihitt, 64.
- $oribunda, 64.
Batatas, 307.
- edulis, 307, 308, 359.
- Lycium, 64.
- paniculatus, 307.
- Kunawurensis. 64.
- penta hyllus, 307.
- Nepalensis, 62.
Batovi ni&,
119.
- tinetoria, 63.
hthratherum, 416.
- Wullichiana, 63, 42.
- la~~ceolatum,416, 4, Berchemia, 168.
- flavescens, 160.
417.
molle, 417.
- tlonbunda, 169.
B ~ u m ~ n c c225.
s,
- I a q . 1%.
- parviflora, 1%.
Bauhiniu, 183, 185, 8.

-

-

-

-

-

B e r - c h , H i n d 170.
Berree, Hind. 1%.
Bae&hlahh, 170.
Bergem, ilg.
- Kcenigii, 119, 1 s .
Bergia verticillatg 77.
Berries. French. 169.
- Turkey. 169.
Berrpa Ammonilla, 104.
Bcssa, Ar. 86.
Beta vulgaris, 31 8.
- bengalemrs, 318, 319.
Betle leaf, lo.
hill, 331.
- nuts, 400.
- nut Palm. 395
Betula, 343, i i g , q , 16, 40.
- alba. 345.
- antarctica, 34%
Bhojputtra, 144,
343.32.
- cylindrostncbya, 34%
- lutea, 343.
nana, 345.
-n:gra,345.
- nltlda, 343.
- p a ~ e f e r343.
~,
- resinifera, Hoyle,
343.
Betulacee, 346.
Betulinete, 34%
B h d h u r , 415.
Bhang, 334.
Bheemtal lake, xviii.
Bhcmcc, 104.
B h m , 11 n.
Bhooaa, 411, 194.
B i r o o h , 6g.

-

-

-

% ~ a : p , 319.
Bidens, 148.
- Chinensis, 149.
Biebersteinia, i 53.
*--odorn,l53,154,41.
- multilda, 153.
Bignonia, 19% 195.
- chelonoidea, ngg
- Chi- ngg.
- indiea, 195.
susveolena, 99%
- undulata, 295.
B ~ c n l o n ~ c reg&
s , 196, 1%.
B&rcs nimboo, i pg.
l3ihe.e dona, 105.
Bijouree, 129.
B d h , Bans, Bidi, 47.
- celebrated poison, 46.
Bikhma, 47, 48.
- a powerful bitter, 46.
Bilalrc manor, 375.
Bilbery, 155.
Bilhara, 350.
Birvluk, 345.
Biophytum, 15%
- sensitivum, 111, 15%
Birch. 341, 38,21. 21, 33.
Bird-lime, 33R, 168, 340.
Riras, v. Zoological Index.
Birds' nests, edible, el.
B i r c j a . Hind. 131.
B i j e , 351.
Birmee, 351.
Birozehhw, Pers. 351.
Birunj, Pew. 419.
B w , 50.
B i n b u d , Pers. 313.
Binfij.430.
Buh, Sans. 47.
- celebrated poieon, 46.
Biakwmbhrr, 110.
Bintorfa, 22.
Bitarur, 430.
14 Bixinr& 73.
Bixa orellana, 73.
Black fir, 35%
- mulberry, 337.
- pepper, 339.
Blackwellla, 170.
- nepalensis, 170.
I3lainvillea, l4P.
Blandfordia, 389.

-

Blandowia, 436.
Blechnum, 418, 118, q 7 .
- orientale, 429.
Blepharis, 197.
- boerhaavifolia, 198.
- molluginifolia, ng8.
Bletia aph~lla,365.
- hyacinthha, 365.
- obcordats, 365.
B 9 h i a sapida, 16%.
Blitum. 318, 40.
- v i ~ t u m 318.
,
Blinkworthin, 307.
Blumea, 148.
- Wihtisna, 248.
B l y ~ 377.
b
plant, 156.
Boehmeria, 193.333, 17.
- frutescens, 333.
- dicifoli4 333Boerbavia, 3 12.
- difil- 319.
- repanda, 311, 111.
Bois, d'Aigle, 171.
- &Aloes, 171.
Bokbala fruiw, 104.
Bolbophyllum. 364,366.
- ( h r e p u m , 366.
- odoratiasimum, 365.
Boletic acid, 440.
Boletus, 439.
- pUrgans, 440.
- Lon&, MO.
aulphureus, 440.
1 3 Bonucrac, lol,83.
Bombax, 101.
- gos~ypium,of authors,
108.
hcplaphylhm, 101. 1%
mslabaricum, 101.
Bonnaya, *gO,lgi.
- hyssopioides, ngi.
- verbendolii 1g1.
h*Ar.n4a
Booranr, 158.
Boothia, 377.
- cordata. 377.
Borage=, 303,306.
n3 B o ~ ~ a i r c s303,
,
306,
164, 13. 15,16,40.
Fto~~cnwas,byG.
Bentham, 305.
B o ~ a s u s&Ibellifnrmis, 398,
399. 393,395, 396.
Borax, 5.
Boronis. 156.
Borreria, 1 3 k
- pusilla, 138.
Bomrar 43% 439.
- Ashneh, Royle, 437.
- ciliariss, 437.
furfuracea, 437,438.
Boswell~a,174.
- glsbm 174.1 77,351, 13.
- semta 17;.
- t h u r i f m 177. 161.
Botany ofhills and plains, 5
Bo@'chiumt 419.
Boucer~i&171.
Boundaries of India, v.
Box, lo.
ofHimalayant~avellers,
166.
Bnchylepis, 173.
Bnchymenium, 435.
Rrachypodium, 417, 18,40.
Br&,
316.
Bqnntia, 319.
Brahen, 394.
Brahmputea u i i .
Bmdtia, 416.
Bmssica, 70.
- campestris, 71.
- Crucastrum, 70.
- Napus, 71.
Brazil wood, 185.
Bread fruit, 336, 337.
Brewery at Mussoaree, 147,
335.
Briar, sweet. 35.
Briedelia, 327, 329, 13.

-

-

-

-

-

Briedelis montma, 317.
Britieh poseessions in India,
extent of, v.
Bromelia, 390.
B a o n r ~ m c r &376,374.
Bromus, 417,413,40.
- asper rar depuperata,
417.
VPT anptifolia.
- giganteug 417.
- japonicus, 417.
mollis, 417.
B Q U r ~417.
~ ,
Broeimum, 337.
Broussonetia, 336.
- integrifolii, 336.
- papyriferq 336,340.
Bruce& 157.
- lumatrana, 158.
BNgYCim gymunrhizu, 2 10.
Brunellia. 153.
Brunsvigia toxicaria, 374.
Brgonia, 918.
- cissioides, 118.
- grandia, 118.
- laciniosa, 118.
- nepalensis, 118.
- roatrata, 218,nig.
- scabrella, 118.
- umbellata, 119.
Bryophyllum, 112.
Bryum, 435,434- argenteum, 436.
- csespititium. 436.
coronatum, 435.
- aspidatum, 436.
elongatum var. roem
tum, 436.
julaceum, 436.
- nutans, 436.
- meum. 436.
turbinatum, 436.
Bubool, i 8%.
B&m,
150.
BwA 406:
Buchanania, 139, 174.
- latifolia, 178, 174, 13.
Bwhnag, 47.
Buchnem, ngo,igl.
- ombsnchioides, 191.
Bucida Bucem, nog.
Bucklandin, 2~
Buckthorn, 1%.
Buck wheat, 119, 113, 31 7,
359 21, 34, 19.
B& plant, 156.
Buddlea, ago, ngi.
- cnapa, 191.
- Neemda, ngi, 8.
Buddleee?, 190.
Brullcym, 1 7 ~ .
Budrinath, xv.
Buena, 139.
Buhraroorut, 47.
Bujoor, 396.
- balool. 396.
B d a i n , Hind, 141.
Bukayun. Hind, 141.
B d h u m , 185.
B&l,
345.
- -od-mulik, 345.
Bullrush tribe, 407.
B~~
43~.
Buhziton, 108.
B a n g e n . 430.
Bumelia, 261.
Bm-ndn, 35%
Bundelcund, ix.
Bunderpoocl~Mountains.xiii.
B q a - a u r a o n , 70.
Bunium, 128,131.
Bw:, 979, 180
B a j , Pers., 334.
B u m h h u n . 497.
Bunufsa, 74.
Bupleerum, nqP, 40.
- tenue. 128.
Bupthalmum, 249.
Bura elarhee, 359, 360.
l)urchelia, 13;.
Burdee, 414.

-

-

-

-

ALFHABETICAL LIST OF PLANTS
Central India, x.
Centranthera, 290, 291.
- hispida, 18, 291.
Centmstnchys, 310.
Centronia, 293.
Centuncl~lus,309, 310.
- indicus, Iioyle, 310.
Cephnelis Ipecacuanha, 239.
Cephalaothcra. 368.
- acuminnta, 368.
Cepl~alanthus,138.
Cephaloschrer~us.410.
Cepl~aloatigma,253.
Cerastium, 40. 78.
Cerasus, 30% 203, 204, 17,
23, 28.
- caplicida, 205.
- cornuta, 205, 207.
- Putldum, 205.
- tomentosa, 205.
- undulata, 205.
Ceratocephal us, qq.
Ceratonia Siliqua, 163, 186.
70 CKRATOPHYLLKIB,
112.
Ceratophyllum, 121.
- muricatum, sin.
- tulerculatum. 1 1 1 .
- verticillatum, 11%
Ceratopteris, 418.
Ceratostemma, 155, 156.
- vaccinacea, 156.
- vanegala, 257,156.
Cerbera, 27 I, 269.
- Manghas, 17 1.
- Tanghin, 171.
Thevetia, 170, 171.
Cercis. 183, i 19.
Cerealia, 190, 418.
Cerecl-resine, 328.
Ceropegia, 173.
- hulboea, 174.
- eleguns, 273.
- Wallichii, 273. 176.
Cerorybn andicola, 394, 399.
Cestrum, 180.
Cetraria 438.
- islandica, 438.
Cevadilla, 385.
Chaetaria, 4 15,411.
- dcpresao, 4 16.
- setacea, 414.
Chremphyllum, 118, 131,40.
- acuminatum, 131.
- reflexurn, 23%.
- tuberosum, Royle,ngl.
58 CHAILLKTIACE~Z,
170.
Choksoo, Hind., 184.
Chamalari, xi.
Chamrerops, 122.
- humilis, 394, 397.
- excels% 394 397.
- Dlartiana, 394, 319,
397. 29.
Chamissoa, 320.
- noditlora, 310.
Chandore range, vii.
Chango, 36.
Changezing, 36.
Changshel, 21.
- climate of, 12.
Changshill, xiii.
(;7untoo, 119.
Chanwul,,419
Chnptalip, "47, 191.
- gosaypins. 147, 250,18.
- maxima, 247, 150.
- tomentosa, 147, 150.
C h ~ 8433.
,
- corallina, 433.
- filnmentosa, 433.
- folioloq 433.
- fcetida, 404,433- furcata, 433.
- hispida, 404,433.
- itluolucrata, 433.
- p o l ~ p h ~ l l433.
a,
- ? polycludes, 433.
- setosa, 433.
- spiralis, 433.
- verticillata, 433.
.
- Zeylanica, 433.

-

Chooka tiputtee, I 51.
no1 CHARACR.~,
433.
Chookundur, 318.
C b a , 419,35.
Chence, 190, 197.
Choola, 182.
Choobo, 20j.
hem, 349.
- ke gond, 351.
Choopa. 138.
Cheilanthes, 428.
Choor Mountain, no.
- dealbata, 418.
- climate of, 21.
- peaks of, I.
Cheiranthus, 18.
- Cheiri, 69.
- temperature of, n I .
Oiciti. 70.
Choripetalum, 265.
Chosa, 66.
Chelidonium, 12I.
- majus, 358, 1 lg, 110.
Chotu-elachee, 359.
137 CHKNOPODEAI,
318, 121,
- -mue, 114.
319, 313, 320, 31 I , Chou Curmbe, 407.
Choulmoop,
32;.
49.
Chenopod~um.318, 40.
Chrysanthemum indicum,
- .4mbrosoides, 3 19.
248.
- Botrys, 3 18, 319.
101,90 1.
CHBYSOBALANE.B,
Chrysohalanus Icaco, 161.
- Quinoa, 319.
Chrysohaphus, 368.
- vulvaria, 319.
Chrysopbyllum, 162, 163.
Cheretta, 275.
- acuminatum, 16:.
C M S , 334.
Clierry. 105.
- Cainito. 163.
- Barbadoes, 134.
Cllrysosple1lium,~16,I ig, 40.
Chahar-mughz, 942.
- brandy, 205.
Cherua, 328.
Chulcheleera, 438.
Chumbelee, 269.
Chesnut, 341, 344.
Chumbuh, Hind. 373.
Chibou, 177.
Chick pea, lo.
Chuna. I go.
- kabooh, 190.
Chikras8ee wood, 143.
Chikrasaia tabularis, 143.
Clrunchoo-guddm, 378.
Chundra moola, 35P.
Chdqhoza, 349, 32 I , 32.
Chunder budunee. xv.
~ h i l k alake, vii.
Chushmok, Pers. 184.
Chilli, 180.
Chrrshnreezuk. P e n . 184.
Chilocllista, 365.
Chilochloa, 417.
Cl~usquea,23.
Chychm, 184.
- aspera. 4 17.
ChilpuUa, 390.
Cicca, 317.
- disticha, 317.
Chilrow. 350.
Chimaphila umbellata, 157.
Cicer, IRI, 190, 1.
China, cheapness of labour
- arietinum, 190, 100, 13.
in, 116.
61.
- climate of, 119, 111. - microphyllum, Royle,
191, loo.
- cultivation of cucum- soonmricum, 192, loo.
hen, 117.
of melons, Cichoriaceae. n47,%+g,251.
217.
Cichorium Cosnia, 147.
- flora of, 11.
- Intybua, 247, 194.
- rhubarb, 314.
Cimicifuga,44, 57, 15.
- root, 383.
- frigida, 57.
- vegetation of, I 19, 116. Cinchona, 138.
Cinchona, 138, ngy,n44.
Chinar, Pers., 344.
Chinaroo, 105.
- Condaminea, 140.
- cordifolia, 240.
Chinese flo\vers in European
- gmfiusima, 240.
gardens. 191.
- fruits in India, lo.
- lancifolia, 240.
- genera in Himalayas,
- mwnifolia, 940.
I 8.
- pubescena, 240.
- ginseng, 120.
- purporea. 140.
- tall corn, 112.
- oblongifolia, 140.
- Tatary. 36.
- scrohieulata, 140.
- climate, 36.
Cinchonacere, 138, 139, 137.
- cultivation, 36.
Cinchonia, 139.
Cineraria, 31.
- Wampee, 130.
Chionanthaw, 166.
Cinnamomum, 315.
Chir, 427.
- albiflorum, 315.
Chirayita, 277.
- aromaticum, 325.
- Culitlawan. 315.
rhirchita, 31 1.
Chiretta. 177, 178.
- encalyptoides, 325.
Chirita, 293.
- Kiamis, 325.
*
bifolia, 193, 194.
- malabathncum, 315.
- diaphana, Royle, 294.
- nitidum, 315.
Chitra, 64.
- Tsmala. 325.
- zeylanicum, 315.
Chitraha, 3 1 I .
Chives, 392.
Cinnamon, inn, .+
Chlenacecz, 104.
Circen, n 1 I , n lo, 1% 40.
150 CHLORANTHEB,
331.
- alpina, 111.
Chloranthus, 331, 113.
- cordata, 211.
- erectus, 331.
- intennedia, 111.
- inconspicuus, 331.
- lutetiana, 21 I.
- serratuq 331.
- repens, 2 I I .
Chloride*, 416. 417.
Cirrhopetalum, 364.
Cbloris, 416, 411.
- Hoxburghii, 364.
Chlorophytum, 391.
- Thouarsii, 364.
- undulatum, 392.
- Wallichii, 365.
Chloroxylon, 143.
Cirsium, 146, 247. R, 40.
- Stvietenia, 141, 14%
- verutum, 146.
Chob clteenee, 383.
- Wallichii, 146.
Chstocyperus, 41 o.
Cissampelos, 61, 8.
C hondrilla, 147, 8.
- convolv~~lacea,
61. 50.
Cl~ondrospermum,166.
- hernandifolia, 6 I .

-

Cissampelos hinuta, 61.
- Mauritiana, 61.
- olltecta, 61,62.
- Pareim 61.
Cissus, 144, 113.
- acida, 145.
- cnprwhta, 149.
- c a m r a , 144, 145.
- cordata, 145.
- feminea, 145.
- hederacea, 149.
- latifolia, 145.
- Nepalensia, 145.
- quadrangadaria, 145.
* 145, 149.
- setosa, 145.
Cistus creticus, 164.
- ladanifems, 164.
Citron 129.
- digitated, lo.
Citrus, 129, 13.
- decumanus, 129.
Cladonia, 437.
- rangiferina, 438.
Cladostachys, 390.
Claoxylon, 326.
Clavaria, 440.
- dipitata, 440.
- militaris. 4.40
Claytonia perfoliata, 9 1 1.
Cleisostoma, 365.
Clematidere,4451.
Clematis. 44, 1415, 30.
- angustifolia, 110.
- onemoniflora. 51.
- Bnchananiana, 51.
- cordata, 5 1.
- globoka, 51.
- gollriana, qq, 51.
5 1. 44,45.
- montana 45. 51.
- Nepalensia, 13.
- nutsns. 51.
- tenuifolia, 5 I .
- venosa, 5 I .
Cleome, 72, 73.
- violacea, 72.
Clemdendron. 298, I 16, 1 1 1 .
- dentatum, 299.
- gnitum, ngg.
- odoratum. 199.
- phlomoides, q p .
- Siphonanthus, 299.
Cleyera, 123. 108.
- japonica. 108.
- ochnacea. 108,17.
Climate, artificial, 6.
- diversity of, in Himalaps, xvii.
-for Cotton. 87.
- Grape.vine, 147,
- Olive, 167.
- Tea, i I 5.
- Tobacco, 283.
-of Abyssinia, 111.
- America, 183.
- Ava, 87.
- Bancoorah. A;.
- Bwe of Himalayas, 11.
- Benares, 87, 121.
- Cairo, 267.
- Calcutta, 87, 121.
- Cunton, 113,114, 111.
- Ca~hmere,2;.
- Chaagshel, (12.
- China, I I ?
- Chinese Tatnry, 36.
- Choor Mountain, 21.
- Cuba, 184.
- Cumana, 183.
- Delhi, 87.
- Deyra Doon, 13.
- Dublin, 183.
- Edinburph, 283.
- Havnnnah, 283.
- Himalayas, 19.
- - base of, 11.
- Hungarung, 35, 36.
- India, 87.
- Kedarkanta, 21.
- Ku~~a\\,ur,
34.

Climate of Landour, 1F.
- Macao, 115.
- Madras, 87.
- Mountains in hot countries, 361.
- Mussooree, 16.
- Nagpore, 87.
- Neelgherries, 30.
- Nepal, 18, lg.
- North of Himalayas,g8.
- Nusseerabad, 76.
- Pekin, 113. 121.
- Philadelphia, 183.
- Saharunpore, 7, 87,
111.

- Snowy Passes, 33.
- Stockholm, 183.
- Vera Cruz, 183.

- Williarnsbourg, 183.
Clitoris, 191, lgo, 189, 195.
Clitoriere, 189.
Cloves, 217.
Clover, 17.
- Alexandrian, 161.
Club Moss. 489.
Cluytia,.3~7.319.
Cnem~dm368.
Cneatis, 151, 153.
Cnicus, 246.
CN~DIUX,
218.
- diffusum, 119.
Coal, 4.
Coapim & Angola. 423.
Cocos indica, 395.
- nucifera, 395, 398.
Cocoa-nut. .+.
- Palm. 395, I l l .
Cocoa-root, 407.
Coccinia 218.
- indica, 118.
Coccoloba uvifera, 316.
Cocculus, 113, 6.
- Cebatha, 61.
- cineraacens, 69.
- cordifolius. 61.
- crispus, 61.
- Fibraurea, 61.
- flavescens, 61, 62.
- indicus, 61.
- lacunosus, 61.
- laurifolius, 61.
- Limacia, 61.
- ovnlifolius. 62.
- palmatus, 61.
- platyphylluh 61.

- peltatus.
Roxborghianus,
62.
61.
- suherosus, 61.
- villosus, 61.

Coccus Cacti, 114.
- bcciferus,
Ilicis, 215.224.

- maniparus,

P 14.
polonicus, 125, 8 5
COCH~NEAL,
214.
Cochlospermum, 108.
- Gossypium, 108, log.
- insigne, log.
Cochlearia, 70.
- f l a w 71.6.
Cocksfoot grass, 413.
Cocoinese, 399, 395.
CodngopUh 271.
Codarium an~tifolium,I 62.
Codireum, 316.
Codonopsis, 153. 15.
- Carihmeriana, 954.
- ovata, 153.
- purpuya,l54.
- rotundlfolia, 154, 153.
- thalictrifolia, 153.
- viridis, 2%.
Caeloglossum, 367.
Caelogyne 364.
- fimbriata, 364.
- cristata, 364.
- ocellata, 364.
- pwcox, 364,361.
Coffea. 138, 140.
- Bengalensis, 138, 13.
., 161, 140.
Coffee, +
-

AND SUBJECTS TllEATED OF.
Coptia, 46.
Coix, 8,415.
Corallorh~za,363,361.
- gigantea, 416.
- foliosa, 363.
Colbertia, 58.
C O ~ C ~ O T103.
U S ,1;.
Colchicacee, 384.
- ncutangulus, 103.
Colchicum, 386,385.
- capsularis, 103.
- autumnale, 385.
- fascicularia 103.
- illyrieum, 385.
- humilk, 103.
- variegatum, 385.
- linearis. 103.
Coldenia, 304
- olitorius. 10%
Colebrookia, 300.
- proslmlus, 103.
Coleus, 300.
Cordage plants, 174. 311.
- aromaticua. 303.
Cordia, 113. 306, 8, 113.
- barbatus. 303. 30 I.
- scutellaroides, 301.
- angustifolia 306, 307.
- inama, Royle, 306.
Collaea, 192.
- latifolia, 306, 307.
Colocasia, 406.
- T.atora, 306.
- antiquorum. 406, 407.
- M g ~ r 306,
,
307, 161.
- esculer~tum.407.
- rcticulata, 307.
- hitllalensis, 407.
tomentosa,
306.
- mncrorhizon, 407.
127 C O U D I A C 306,
E ~ , 3n7.
Colocynth, 164.
Coriander, 10, 131. lag.
- hill, 119.
Coriandrum sativum, 128,
- true, % ~ g .
129.
Colquhounia. 301, 15.
Coriaria, 17.
Coltsfoot, 150.
- myrtifolia, 166.
Colubrir~uasiatica, 168.
- nepalensis, 165.
Coluten, 192, 189, 198, 40.
- ruscifolia, 166.
- arborescens, 195.
53 C o u ~ ~ r t r a 165.
r.
- Nepalensk, 198.
Cork tree, 163, 164, 345.
- orientalis, 195.
66 COHBUETACL~~,
209, 346, C m , 271.
go C o n ~ r x 234.
,
13.
cornos, 234. 17.
Combretum. 113,109.
- capi(otq 1%
- alternifolium, 210.
- florida, 235.
- nnnum, log.
186 C O M M E L ~ N A401,
C ~ ~ ~, macrophylla 234.
- nervosa, Royle, 934.
403.
oblonp, 2%.
Commelina, 403.
- bengalensis, 403.
COHOLLIILOEE,
260.
Coromandel coast, vii.
- communis, 403.
- Ghauts, vi.
- obliqua, 403.
- scapiflora, 403.
Coronilla, 195.
- tuberosa, 403.
Courm. 129.
Corvisartia indiea, 1 5I .
Commrlineae. 410. 113, 16.
Comparison of Chinese and Coryanthes, 365.
Himalayan
Flora, Corydalis, 68. 11, 39. 40.
- cashmerinna, 6g.
123.
- of Indian and Eggptian
- cornuta, 69.
- crnssifolia 68.
Flora, 159.
- of zones of latitude - crithmifolia 68.
- filiformis, 68.
with belts of eleva- Govaniana, 69.
tion, as to climate
- Marschalliaua, 6A.
and vegetation, 310.
nana, 68.
C T ~ ~ Q ,164,245 148,179
- parviflora, 68.
a.5 40.
- vaginans, 68.
Compsoa mmlata, 385.
CONCLUSION,
#a.
Corylus, 34% 343-96, 40.
C o u u x s ~ r r ~ a148.
c,
Condapanna, 396.
c m s s i , 270.
Corypha, 395- dulcis, 394.
Congea, 298.
- elata, 396.
164 C o a r ~ r n 348,25.
~,
26,
- Taliera, ~ 9 6 399.
,
30, 40, 346,347,11,
- umbracul~fera396,399,
430, 43% 14, 19.
46 C O N N A E A C151,
E ~ , 174.
- Utan, 396,395.
Cost, 360.
Connarus, 151.
Conocarpus, 209, 13.
Costus, 3 7 5 356, 357, 31.
- Arab~cus,360.
- latifolia, 109, 210.
- nepalensis, 8.
- myrtifolia, 9 9 .
- npeciosus, 360,357.
Conopodium, 23.
Convallaria, 380, I 1g,46, n I, Costus of the Ancientd 360.
- Indian, or bitter, 360.
40.
- cirrhijblio, 380%I 1I.
- sweet. 360.
Cotoneaster, aoz, .+a.
- majalis, 381.
- acuminatum, 131.
- oppoa'tijolia, 380.
- micmphylla, 41.
- Polyqonatum, 381.
- mtundifolia, 41.
- spieata. 38 I .
- venicillata, 380, 385. Cotn d sa&r, 99.
Cotm lisse dc Siam brun, 99.
CONVALLARIXAS,
379, 382.
128 CONVOLVULACEB,
307, Cofankr de Ska, 99.
- a duvet brun, gg.
308. 306.
- couronnt IfM, 99.
Convolvulus, 307, 31.
- edulis, 308.
Cmron, 84, I 16, i s5, 4, 10,
- panduratus, 308.
19, 99..
- anclent history of, 86.
repens, 308.
- Bernr, 98.
- Seammonia, 308.
- Bourbon, 9 4 loo.
- subvolubilis, ]no.
- bowed Georgia, go, 89.
948,249.
- Brazil, 95.
Cw tt manes, 315.
- Carolina, 89.
Cookia punctata, 130.
- China, 98.
Copal, 107, 185.
- eountries,climueof, 87.
Copaifera officinalis, 185.

-

&"I"

Curculigo petiolata, Hoyle,
C~yptocarpa,394.
Cryptochilus, 365.
376.
Cryptocoryne. 405.
Cureuma, 357,356, 13,31.
Cryptogamic plants,q.
- Amadl, 359.
- an~ust~folla.
359, 357.
Cryptogramma. 428.419.
Cryptolepis, 269.
- Kuchoor, Royle, 359,
- reticulata, 170.
355.
- leuconhim, 359.
Cryptophragmiurn, 29;.
- longa, 358.
Cuba climate of, 284.
- molltang 359.
- cultintion of tobacco
- rubescens, 359.
in, 284.
- Zedoarin, ~ 9 ~ 4 9 .
Cubebs, 333.
- Zerumbet, 359, 358.
Cucubalus, 78. 79.
- bacciferus, 78,18, 79. Curodupala. 171.
Currants, 146, 195, 1 1 , n1,
Cucumis, 18.
- a r m t i m , Royle, 110.
35.
- Cnlocynthis, 118, nao. Cuscuta, 307.
- europaea, 308.
- Hardwickii, Royle,
- grandiflora, 307.
118, 120.
- Himalensis, Royle,%t8. Cusparie, I 56.
Cusparia febrifuga, 156.
- Melo, 118.
Custard Apple, 60, 121, 164,
- Momordica, 218, 219.
lo.
- pseudo-Colocynthis,
Cutlam&,
182.
1I 8, %so.
- pubescens, n 18, 9 19, Cuttack, vii.
91~1.
Cyamopsis, 19%
- psoraloides, 190.
- sativus, 118.
Cyananthus, 308.15.
- trigonus, 110.
D
' Integra, 308.
- turbinatue, 210.
- lobnta, 308.
- utiliesimus, n 18,119.
Cyanotis. 403.
Cucurbita, 218.
- barbata, 403.
- Citrullus, 1 1 8.
cyatbaa. 418.
- ovifera, 219.
' Cpthidium ~ c i f o l i u m ,
- Pepo, 118.
251.
77 C u c u r b i t a c ~117, 164,
Cyathoeline, 248.
120, 8, I 0, 17.
- lyrata, 148.
- in Indian desert. 91;.
347.430.
~~~,
- cultivation of, in Cash- C Y C A D A C
- fossil, 347.
mere, 117.
- - in China, 117.
C y w 34;.
- c~rc~nalis,
347.
- - in Persia, 217.
- inermis. 121.
Cudbear, 43R.
- revoluta, 347.
Cultivation of Cashmere, 97.
- of Central Belt, 18.
- sphaerica, 347.
- of Chinese Tartmy, 36. Cyclanthm, 408.
Cyclostegia,
95.
- of Cofiee in India, 24.
- of Corn and Pasture Cydonla, aon, I 19.
- mala 104.
Grasses, 418.
- vulgaris, 105.
- of Deyra Doon, 13.
Cylicodaphne, 3'14.
- of Henbene, 181.
- highest, 19, 33. & 36. Cylindropus, 410.
Cylista, 199.
- of Kanawur. 35.
Cymaria. 300.
- of Neelgherries, 31.
Cymbidium, 366.
- of Nepal, 19.
- macmrhizum, 366.
- of Potatoe. 281.
- trista, 366.
- of Rhubarb in HimalaCyminosma. 155.
Y-, 315.
Cpanchum, 17, 970.
- of Saharunpore, 10.
- Argel, 186,974.
- of Snowy Passes, 33.
- of Tea plant, account - auriculptum, 174.
- Dalhousk, 274.
of. 1'17.
- kunawurense, 274.
- of T o k o , 18% 185.
- monspeliacum, ,174.
- of Tobacco in India,
- ovalifolium, 274.
987.
- Ahwee$ 10.
- Roylei, 274.
- of Upper Belt, (14.
- rain, 10.
- sibiricum, 110.
Cumana, 2 8 4
- rubhe, lo.
- tomentosum, n74.
- climate of, 184.
Cmssandra, 297.
cultivation
of
Tobacco
Cynarece, 946.
Cmtolaria, 191, 189, 31, 17,
C
y n ~ u o c r r ~246.
~~s,
in, 284.
- data,
Cynars Scolymus, 947.
Cumin, 231, 229, 10.
a+,
Royle, 191.
Cynodon. 416.
Cuminum, 40.
- anthylloides, ign.
- Dactylon,416,417, 18.
- Ethiopicum, 130.
- Burhia 191.
s , 305.
- Cyminum, 119, 41,159. C ~ ~ o o m s s r303.
- cannabina, 81.
- regium, 230.
Cynog~ossum,304,305,31,40.
- juncea. 331, 1% lo.
- canescens, 306, 304.
Cummin v. Cumin.
- retusa, 191.
- cancnms, 306.
Cunninghamia. 348.
- sericea, 191.
- furcaturn, 306, 304.
- sinensis, I 17, 118.
- tetragons, 19I.
- P tenerum, Royle, 306.
Cunoniacete, 115.
- Thebaica, igr.
- glochidiatum, 306.
Cupania. 136.
Croton, 317.
- grandiflorum, Royle,
Cupia, 238.
- Cascarilla, 318.
C u r ~ r s s ~ r x a348.
c,
305.
- Eluteria, 398.
- longiflorum,Royle, 305.
Cupressus, 348, 1 19.
- gratissimurn, 328.
- sempervirens, 348.
- l ~ ~ ~ o p h y U u mRoyle,
.
- polyandrum, 327. 318.
- t0rul08a, 35% 3% 40.
305.
- Tiglium, 347,328,175.
- microglochin, Royle,
- tinctorium, 329.
Cupulifew, 34% 3431 346.
Cura, 27 1.
Crown imperial, 388.
305.
racmnosum, 306.
Cwatdla, 58.
Crozophora, 397.
oesidxmn,
@.
Curculigo, 375, 376.
- plicata,, 329, 327.
- uncinatum, Royle.305.
- gracilis. 375.
- tlnctona, 319.
- p laxiflorn, 305.
- orctuoides, 375,376.
11 C R U C I ~ L69,
R ~164,
, I 19,
Cynometra, 183.
- recomta, 375.
17, 9 5 40, 10.
Catton, cultivation of. 86, gn,
1171 119.
- Egyptian, 161, 89.
- French, 100.
- from Peruvian tombs,
86.
- Darca. 98.
- gras~.415.
- g m scul, go.
- Indian, go, 95, 161.
- large, gg.
- long staple, go.
- narden* go, gg.
- of ancient Egyptians,
86.
- of Kemaon, 87.
- Perennial. 9%.
- of l'ernamhuw, 89.
- sea idond, go, loo.
- Seychelle, g I .
- short staple, go.
- soil, 91.
- species of, 97.
- lamy, 99.
- tree, 101.
- uplrnd, go.
- white, yg.
Cotula anthemoider, 161,
248.
- sternutatoriq 8.
Cotyledon spinosa, 117.
Courtoiaia, 410, 414.
Cousinia, 946.
Cow tree, 337.
Crambe, 40.
- cordifolia, 69.
Cranberry, 255.
Cranesbill. 149.
Craniotome, 30.
89 C a r s s u ~ ~ c r l 121.
a , 17.
Cratlegus, 201, -203, I 19, 40,
17.
- glauca, 42.
Cratleva. ;a, 9.
- religiosa 72, 8.
Crawfurdia, 176,177,15.
Cream fruit of Sierra Leone,
162, 171.
Cream of tartar, 146.
Creeping Cedar, 350.
Cremastra, 365.
Crepis, 247,40.
Cressa, 307.
Cryat, 198,275.
Crinum; 373,374, 123.
- ms~at~cum,
374.
- Himulenne, Royle, 374.
- latifolium, 374.
- toxicarium. 374.
Crocus, 37 1, 18.
- mtivus, 371, 379.
Crops at Saharunpore, dou.
ble, 10.

-
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AND SUBJECTS TREATED OF.
Echium, 304, 38, 4n.
- rubrum, 304.
Echmatacanthi, 29.1.
Eclipta. 248.
Eddoes, 407.
Edible birds' nests, 441.
Edwardsin, 189.
mollie, 188, 146.
b,
372.
Egg plant. 279, I 16, 17.
Egypt, Flora of, compared
with Indian, 6.
Ebretia, 306, 304, I 3.
- floribunda, Royle, 306.
- laevis. 306.
- puhcens, Royle, 306.
- serrata, 306.
Ehretiacea: 303.
Ebretiere, 304.
E. I. C. Hemp-farm, 335.
E. I. Herbrium, 1.

-

3zL3$.
itdim,
400. 141.
Ekemaron. 385.
~~, Hind., 358.
142 E L R A ~ N K391.
E,
E k a p u s , 322,31, 35,39, 40.
- angustifolia, 393.
- arborea, 323conferta, 823.
- Ghuwaeen, Royle.3q.
a - parvifolirs 393.
- orientalin, 323.
- rhamnoides, 393.
Elleis, 395.
guienensis, 161, 395,
39917 E L ~ O C A P P104.
I~,
Elmcarpus, 104.
- ganitrus, 105.
- laneoleatus, 105.
- serrntus, 104.
- tuberculatus, lo&
Elaeocwca Vernicea, 328.
- vermcosagn8, 199, I 18.
Elmdendron diehotomurn,
167.
Elate qluntrir, 395.
Elatine, 77.
lg E L A T I N I ~77.
,
Elder, common, 936.
- dwarf, 936.
Eleiotis, 191, 189.
Elemi, 177.
Eleocharis, 41 I.
- palustris, 412.
- u~~iglumis,
419.
Eleogenus. 41I .
- capitatus, 412.
Eleogiton, 4 1 I.
- Buitans, 41 1.
Elephantopus, 948.
- scaber, 148.
Elettaria, 357.
- Cardamomum, 359,357.
Eleusine, 416, 4s 1, 10.
- Zgyptiaea, 411.
- corocana, 420.
i~~dica,
416.
strict% 420.
Elusphacos, gos.
EIhaja, I 43.
Elslioltzia, 301, 301.
- cristata, 30a,n6.
mwa, 390.
Elytraria, 197.
crenata, 998. 6.
Elytrophorus, 416.
- articulatus. 416.
Embeliu, '165.
- picta, 265.
- Ribes, 265.
- rol~usta,265
Ernblici~ 326.
- myrobolans, 3'17.
- otiicinalis, 327, 319.
Embotl~rium,313.
Emetine, 74, 139, 93.
Emilia, 24H.
- sonchifolia, 148.
Empubaria, 364.

-

-

-

-

Empusaria pmuioxo. $34.
Endlandra, 324.
Elldoesrpon, 437.
E-x~s,
354.
Endopogon, 997.
Ewlhardtia, 349.
- Colebrook~ana,349.
- Roxburghiana, 34%
Wallichiina, 349.
Enhalus woroides, 377.
Enseta of Bruce, 355.
En*
181.
- Pursatha, 181, 183.
101 E r ~ c n a x s ,955, 957,
393.
Epalt-, 948.
E p h C d ~ ,348, 15
- diatachpa, 348.
- Gernrdiana, 348, 40.
E*&.
14%.
Epidendrea?, 360,365,361.
Epidendrum, 365
Epilobium, 910, 32, 40.
- decussatum, 9 i 1.
- Herbertianum, 911.
- Himalense, 21 I.
- hirsutum, 9 1 I.
- laeve, Royle, 91 I.
- laxum, 111.
- montanum, 1 1 1.
- parviflorum, 1 1 1.
- sericeum, a 11.
- spicatum. 9 1 I.
Epimedium hexarldrum, 65.
Epipactis, 368, 40.
- consirnilis, 368.
- herbacea, 368.
- Iatifolia, 368.
- macrostachya, 368.
- Royleana, 368.
Epiphytal Orchidem, 192, 12.
Epipogiun, 367.
Epithemn, 9.93.
1.98 E ~ u r s n ~ c r 430.
a,
Equisetum, 346, 431.
- arvense, 431.
- debile, 431.
diffusum, 431.
- Inglisii, Hoyle, 431.
- pallens, 431.
- palustre. 431.
- scoparium, 431.
- sylvaticum, 431.
Eragrostis, 416, 411,411~16.
- Amherstima, 417.
- Cynosuroides,
416,
497.
- elegantula, 417.
- n i p , 417.
- verticillata, 416.
Emthemum, 197.
- newosum, 998.
Eremanthus, 396.
Eremostachys, 301.
- superbu, Royle, 300.
Eria, 364.
- alba, 364.
- Ban, 364.
Eria~~tbera,
297, 40.
Erianthua. 416.
- versicolor, 416.
- vulpinw. 417.
104 E r i c ~ c ~957.
a,
E r i ~ d a '177.
,
- decemtida, 977.
- orbiculata, 177.
Ericeaa 257.
Erigeron, 249,'148,40.
Eriobotrya, 209, I 23.
Eriocaulon, 123, 410. 41 1.
- hexandare, 4%.
- luzulaefolium, 409.
- ory~ctorum,409.
- quinqua~~gulare,
409.
- Sollya~~um,
409.
- xeranthomum, 409.
193 E s i o c ~ u ~ o ~ x aqog,
,
410.
Eriocoryne, 40.
Eriocycla nga, 929.
- nuda, 23s.

-

-

Eriodendron anfractuoourn, Eurple, 6 s
101.
- ferox, 121,65, 8.
E q t h a l i a , 176.
Eriopecalum. 173.
Euterpe edulis, 39;.
Eriophorum, 415,41 I.
- comwum, 415. 41 I.
- ole=% 397.
- c a d i r u q Royle.415. Evodia. 156.
Evolvulun, 307.
Eriophyton, 301, 95.
Evonymus v Euonymus, 119.
Erodium, 150, 119.
Exaeum, 276.
- himalayanurn, 150.
- roseum, Royle, 176.
Eruca? 70, 93.
Eryngium, 118, 18.
- tetragonum, 976, 277.
- planum, 23%
Exeaesria, 317.
Agllochq 398, 171.
Erysimum, 69, 13, 40.
- perfolitrtum, 71.
Exostemma, 1%.
Erythrsae. 976,977.
Faba, 190.
- Roxburghii, 277.
vulgris, 190.
Erythrina, 113, 189, 191, 1%
- spathacea,? 191.
FoJsa, Ar. 414.
Erythronium, 384.
Fags- 155.
- hym"n(-,
384.
Fagon& 157.
- myearensis. 159.6.
35 E a r r n n o x r ~ l a .133.
Erythroxylum l~~~gymm,
Fagopyrum: 313, 314.
- emargnatum, 317.
133.
- esculentum, 317.
E m m , ~go,aoo.
- tataricum. 317.
- hirsutum, 190, W.
- Lens, 190, aoo.
- triangulnre, 314.
- t e t r a ~ ~ p e r m u ~ i gF~a,p~a~, ~2%..
Falrtj's Hair, 430.
Escalloniee, ring.
Falauia 7 118.
Eva?, 497.
Fdconeria, 354.
EtPena, 367.
- insignia,
Ethulia, 249, 248, 6.
Eucalyptus, n 17.
- Wallichiana, 354.
- resinifern. 117.
Fanetia, 70. 161, 6.
- Hamiltonii, 71.
Eugenia, 116, 113, 13. "7.
Faraia, 341.
- microphylla, 118.
Fatioa, 119.
Eulophia, 369, 365, 98.
- campestris, 369, 3 6 5 Fekhun, 155.
- herbacea, 369. 365, 1% Fehra, 390.
Fenugrec, 161.
- Vera, 369, 365,98.
Euonymeae, I 67.
Ferns, 497, 117.431.
- Distribution of, 4-26.
Euonymus, 167, 15, 17, 13,
Feronia, 129.
31.
- elephanturn, Ing, 130.
- echinata, 167.
8.
- europea, 340.
- fimbrkta, 167.
Ferula, lag, 1 31 .
- Persicq 131.
- frigida. 167.
Fescue gram, 4.23.
- gucinifolia, 167.
p d i f l o n r , 167.
Festuea, 417, 493, 18, 11,
- Hamiltonii, 167.
23, 40:
Amherstung Royle,
aponica, 107.
a m , 167.
41?.
- micrantha, 119, 191.
- aquatic& 490.
- pendula, 167.
- ovina 424.
- ? theefolia, 167.
rubra, 494.
- stricta rub- 417.
- tingens, 167.
- vagans, 167.
Festucacea: 416,417.
Fibraurea ~inctoria,62.
Eupatoriacea: 148.
Ficnria? glacialis, 15.
Eupatorium, 249.
83 F I C O I D K22%
~,
- Ayapana, 250.
Euphorbia, 327. 398, 13, 14, Ficus, 336.8, 13.
- cari~a,337.
40.
- conglomeratn, 336.
- antiquorum, 318.
- elastics, 336, 338, 170.
- Canariensis, 328.
- foveolata, 336.
- Cashmeriana, gng.
- Gerardiana, 318.
- glomenta, 336, 937,
- humilis, 3ng.
338. 340.
- Ipecacuanhn, 398.
- hirsuta, 337.
- indica, 336 338, 106,
- ligularia, p 8 .
- nana, 319.
340,339.
- launfolia, Royle. 336.
- nereilolia, 318.
- oppositifolia, 338.
offieinarum, 398.
- pentagons, 399.
religim 336, 337.338,
146 E u r ~ o n s r ~ c r s .396,
196, 34% 339.
123, 171, 166, 168,
- repens, 117.
Roxburghii,
338.
138,13,30,16q, nso,
- Rumpbii, 336.
8.
- scabrella, 337.
Eupborbium, 328.
- tinctoria, 339.
Euphoria, 136, 1 17, 193.
- toxicaria, 337.
- Li-chi, 138.
- Longan. 138, 136.
- Tsicln, 338.
- venom, 336.
- Nephelium, 138.
- rimosa, 138.
- vinpta, 337.
- rl~bra,138.
Fig trees, 337, 1o, 161.
- source of bid-lime,
Euphrasia, 190, 93, 15 28,
168.
40.
- officinalis. Q., ,I.
F
i
I
;
r
i urree,
118. 299.
European Hemp, 334.
- vepetables in India, lo. - -i-jilbu1, 73.
- -ul-Soudnn, 60.
Eurya, 195, 123, 108.
197 FILICES,~Q~.
- acuminata, 108, 117.
Fimbriaria, 436.
- japonica, 118.

-

-

-

i

-

-

-

3
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Fimbristylu, qi 1, 414.
- binpicat., 419.
diphylla, 411.
- ferruginen, 419.
- pslleocens. 419.
- podoarp4 411.
rehanoidea, 41%
tomen-,
419.
Fud& 345.
Finlaysonin, n73.
Fir, 351, 348, 117.
Mrk. a n .
hemlock, 351.
- N0-~,351.
- purple coned, s o .
- silver, 350.
F i ~ i d e n s435.
,
- Bryoidea, 436.
taxifolia. 436.
- polypodioider, 435
F l .440.
FJ~MEU~OOU,
130, 40.
Fbcourtia, 6.
- ataphrecta, 73.
- inermis, 73.
Ramontchi, 73.
- Sapid% 73.
- sepiaria, 73.
13 FLACOU~~IANIS,
73.
Plagellari.. 400,401.
- indien, 401.
h,
10, 8% 93.
Flemingia. 189.
Flindersin, 14%
Flora, of,
- Abpinia, 160.
- Africa, 160.
- and India comw e d , 157.
- China, 191.
and Himalayan
compared, 193.
- north-west of India, 7.
- Senegal, 160.
Flour, exported from Catcutta, 4.
Flowering rush, 40 1.
Flowerless Plants, 497.
Fluggea. 326.
- retusa, 397.
- virona, 397, 318.
187 BLUVIALKS,40% 404,
391.
Fodder, in mountainq ig.
Fmiculum, 298.
- Pmmorium, 129, 10.
- rulgsre, 1.19.
Foful. Ar, 400.
F d 937.
Foresetrees of northern h i tudes, 34%
Fossil 1ant.a. xxx.
- s&us,.Foosils. XXVII.
- of Kunawur, n i x .
Sewalik, or SubHimrlayan, u v i i
- Silhet, uviii.
Fourcroya, 374.
Fox gnrpe, 146.
Foxtail grass, 493.
Fragaria, me, 203, 931 31.
- nubicola, 104.
h n c a u r i a crisps, 161, 148,
Frarinsuc, 166.
Fraxinua, 166, 119, 3g,qo.
- Boribunda, 19I , 166.
- xanthoxyloides, 166.
French bean in Cashmere, 193
- Berries, 169.
- Scammony, 174.
Freycinetia, 408.
Fritillaria, 387,244, 386, 92,
931 06.
- n'rrhoea! 387.
imperialis, 387.
- mncrophylla, 387.
- oxypetala, 387, 38P.
- persica, 387.
- 'I'homsoniana,387.~88.
- verticillata, 387, 14.

-

-

-

-

-

-

-

-
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ALPHABETICAL LIST OF PLANTS

Fruit, emetic. 939.
Fruits of Cashmere, 2 0 4 1 4 .
- articles of commerce,
28.
Prumentum Sarracenicum,
317.
Fucacw, 441.
FUCU,441, 442.
Fuirena, 411,414.
- annua, 411.
- pentagona, 4 19.
Fukeer's bottles, 2 iy.
Fd'ihun, 385.
~ d o a 963.
,
Fumaria, 68.
- parviflora, 68.
- Vaillantii, 68, g.
lo FUMABIA~EE,
67, i 19.
Yunaria, 435.
- arboreseens, 435.
- ealvescens, 435.
Funmu, 413.
"06 FUNGI,
439,437.
- polsonous, 440.
Fungic acid, 440.
Fungin, 440.
Funkia, 389.
- cordata. 389.
- ovata, 389.
- subcordata 389.
Furcrm gigalltea, 126
Fur-yon, 328.
F u r ~ e common,
,
126.
- tartaric. 35, 36, 37.
- from Neetee, 198.
F~ulkmn,312.
Fustick, 339.

Gab, 269.
Grertnera hurifokia, 134.
Gagea, 387,23.40.
' - elegans, 387, 388.
- lutea, 387.
Gn$=, 407.
Gyur, 229.
Galactia, 191.
Galancha, 61.
Gulanga aha, 358.
Galangal, 356, 358.
Galanthus. 373.
- nivalis, 374.
Galatilla juncea, 951.
Galbanum. 231, t78.
officinale, 231.
Gnlegeq 189.
Galion, 937.
Gali~m,1~1.119,'237,14~
40.
- Aparine, 18.
Gall nuts, 3 ~ ~ 1 7 8 , 2 1 4 .
Gambeer, 239.
Gamboge, 131, 13%.
Gamoplexis, 367.
Ganges, xiv.
- course of, vii.
Gangetic valley, x.
Gungites, 942.
&-~.Prbon,
304.
Garcinia, 139, 3.2.
- Cambog'i. 131.
- cochin chinensisr 132.
- cornea, 13%.
- Cowa, 139, 133.
- Kydia, 133.
- lancesefolia, 133.
- Mangostana, 133.
paniculata, 133.
- pedunculata, 133.
- pictoria, 131, 139.
- zeylanira, 131. 13%
Garden of Delhi Palace, 6.
Gardenia, 938, 237.
- tetmsperma ? 938.
Gardnera, 270.
- angustifolia, 270.
- ovata, 970.
- Wallichii, 270.
G r ~ a r a Sans,
,
wag.
Garlic, 392, 393.
Garo de Malnccq 17%.
Garuga, 174.
- pinnata. 174, 13.

Gisekiapharnacioides, gno, 8,
Gastrochilus, 357.
Gastrodia, 367.
Y.
Gastrodiea~369, 361,367,
G h w r nmge, xv.
Gladiolus, 37 1.
- new genus of, 360.
Glechoma hederacea, 30%.
G a u l t h e h 9, 3.06, 30.
Gleditschia, 120.
- fragrantissima, 959.
- nummularioides, 957. Gleichenia, 428.
960.
- Hermanni, 429.
- ovalifolia, 957.
Glinus dietamnoiden, 223.
- procumbenn, 259.
- lotoides, 223.
- Shallon. 969.
Globba,. 35%.357. 16.
- trichophylla, 957,960.
- orixens~s,357.
Gawilgurh range, vii.
- secundn, Royle, 357.
Gaylussacia, 256.
Glochidion, 326.
- serrata, 957.
- biiaria, Royle, 327.
Gehoon, 4 19.
Gloriosa, 386.
Geaster, MO.
- superha, 8, 15.
Glossanthus, ngg.
- mfescens. 440.
Geiduar of Avicenna, 50.
Glousocardia, 248.
Geidwar K h u t a i , 50.
Glossocarya, 998.
Glossocomia, 15.
Geisorhiza abyssinicn, 160.
Gels, 183.
- tenem 253.
Gelidium, 441.
Glossogyne, 249.
Glossostylis, 991.
Gelonium, 326.
Glu of French chemisb, 340.
Gendaruesa, 297.
Glyceria, 417.
Geniospo~m,300.99.
- fluitans, 490.
Genistere, 189.
Glycine, 189, 191.
GmLcr, 37.40.
- dkrrancn, 169.
- zersimh, 198,35.
Genthe, 378.
Glycosmis, lag.
- citrifolk, 130.
Gentian, 975, 21, 92.
- pentaphylla, 129.
Gentians. 14, 276, 977, 26,
39, 40.
G b ~ h m r ~ u435.
s.
Gmelmna, 29%
- ccerulea, 96.
* - contorta, Royle, 978.
- arbor- 999.
- eoronata. 278.
Gnaphalium, 243, 949, 17,
- Kurroo, 177, 278,291.
40.
- indicum, 948.
- lutea. 977.
163 GNRACEE,347.
- squarrosa. 120.
115 G r ~ r l n w s s , 976, 164, Gnetum, 347.
- scandens, 347.
308~17,95, 969,309
G o b r ~ 350.
.
Geodorum, 366.
- dilatatum, 366.
Gnchnatla, 947.
Geology, xxiv.
Gqd,350.
- of Central range ol Gnhhm-drrkhunce, 294.
Goitre
leaf, ~ 2 .
India, x u .
stick, 442.
- of Himalayas, xvvii.
- of Plains of Indiaxxiv. Golden rod, 950.
- of Sewalik, or sub. Hi. Goldfussia, 097, 298.
malayan Range, n v Gombo, 84.
Gomphia, 165.
Geophila, 238.
Gomphostemma, 300, ng.
Georchis, 368.
Gomphrena, 320.
43 G E ~ A N I A 149,
C X ~17.
,
- globosa, 116.
Geranium, 119, 149. 14 15,
- macrocephala, 321.
3% 31.
- bicolor, 149.
- 05cinali11, 391.
- Chwrense, 150.
Gomuto, 400. 398.
- eriostemon, 150.
Goniostemma, 173.
loo GWDINO~IKE,
ngq.
Grevillennum. 150.
- heterotrichon, I 50.
Goodyera 368.
procera, 368.
- lrevigatum, 15G.
- Lindleyanum, 150.
GoEd, 177.
- lucidum, 150.
%hn. 251.
- maculatum, 150.
CoogZuna nhgio#1, Royle,
251.
- Nepalense, 149, 150.
Googul, Hind. 176.
- pedunculatum, 150.
- WalIichianum,1~g,i50, %&, 176.
Gerardia, 191.
Gc~lob,203.
Cool-i-pista, 178.
Gemdiere, 290.
Gooloom, I 36.
Gesneriaceae, 292.
Getonia, nog.
Gooseberries,925, 32,33, 35,
- floribunda, nog.
36.
~ s h d b o 389.
,
- nutans, aog.
Gonadnu, 307.
Geum, 202, 203, 28.
Goor, 398.
- dotwn, 907.
Ghartope, 37.
Godca-shoo&-Chinn,383.
I Goozurareceluchee, 358.
G h w L 223.
Gordonia, 108.
Gbauts, vi.
- Wallichii, 108.
Ghee tree, 963.
Ghia tori, 118.
Gosaypion, 85.
Gosaypitan arborsum gotnem
Ghrvb, 344.
Gilibertia, 933.
sqiar, 99.
Gosnypium, 86,83.
Giloh. 61.
acuminatum,
98.
GiUur Re put!a, 4.12.
- antiquorum, 98.
Gingelie oil, 294.
- arbreum, 96,99.
Ginger, I 17. 19% 357, to
- barbadense, 87, 160,gg.
4% 856, 358, 19s 29
- herbaceum,8-;,go,98,gg.
Gingko, 348.
- himoturn, Hi, go, loo.
Ginseng 23,234.
- cultivstion in Him&
- indicrim, go.
li~yus,234.
- mic~unthum,99.

-

-

-

-

-

I

G m w i u m obturifolium, 98.
- peruvianum, 101.
- punctatum, 99.
- racemosum, 101.
- nligiosum, 87, 99.
- rubrum, 99.
- vilifol'urn. loo. 101.
Gotea-rhooh- China,38 I.
Goha m,99.
- hind&?, loo.
Gouania, 168.
- Ianceolata, 168.
leptustachya, 168.
- nepalensis, 168.
Gourds, 1 16.
Gnrcillaria lichenoides, 441.
- tenax, 441.
Graine~d'drrignon, 169.
-junnw, 169.
Grains, cultivation of,
- European, 5, 418.
- - in India, 419.
Gm,13.
- flour of, 61.
196 GEAMINEE,415, 193.
4'18, lo, 16, 18, 95.
Grammitis, 428.
Grana Gnidia, 321.
Molucca, 328.
- Tilli, 328.
64 GBANATE-908.
Grangea, 249, 248.
- maderaspatana, 248.
Granite range, niii.
Grapes, I 17.3.).
food for cattle. 148.
plentiful in Csboo1,lqB.
Grape Vine. 146. lo.
at Pondicherry, 147.
- distribution of, 146.
Iristory of, 146.
native country of, 146.
uses of, 146.
Graptophyllum, 297.
Grasses, 4 I 5.
- number of, 41 5.
G m a cloth of China, 334.
of fuqueers, 334.
- of Mecca, 244.
- tree of New HoUand,
303.
Gratiola juncea, 8.
- offieinalis, 291.
Gratiolere, ego.
Great Millet, 419.
Greengage, 205.
Green tea plant, 195.
hardier than black, I as.
Grewia, 103,119,120,6, 13,
17! 19, 99~31.
- asiatlca, 104.
- betulaefolia, r 03.
- didyma, 103, 104.
9 - elastics, 103, 104.
- helicterifolia, 10% 104.
- nana,? 10%
- oppositifolia, 103.
pumila, 7 103.
- sapida, 103, 104.
- scleropl~ylla,103,104.
- tilitefolia, 103.
Grimmaldia, 436.
Grimmia, 435.
Gringana, Sans, 219.
Grislea, 11%.
- tomentosa, 913, 15,

-

-

-

-

-

-

121.

GrocncahyJ

14.

85 G n o s s u ~ ~ n i925.
s,
Grumilea, 238.
Guaiaeine, 153.
Guaicum offieinale, 153.
Guarea, 142, 143.
- Aubletii, 143.
- binectarifera, 149.
- panic~~lata
142.
- trichilioides, 143.
Guatteria, 59.
- velutina, 59.
Guam. 122, 164, 10, 42.
Guozuma ulmifolia, 102.

Guettard? 238.
- cocclnea, 239.
Goilandina, 183.
- Bonduc, 194. 185, 8,
9, 122.
% gpp4 407.
Guldenstadtia, 189, loo.?
- cuneata, 200.
G d t i g d 275.
Gum anime, 107.
- Senegal, 161, 182.
Tragaamth, 10%
Gums, 4.
Gummi-G&,Amerinm, 131.
GWw n d , 423.
G d bwza, 351.
Gundoon, Pers., 419.
Gunnera, 336.
Gunnia australis, 361.
Gunny, 103Guosum, 138.
G&un, 107.
33 G ~ I F K K I B131,
,
261,
105, 13% 6, 8, 30,

-

I I.

G u , 914.
Guzlu$emt, 914.967.
Gymnadtmia, 367.40.
- Conopsea. 367.
- cylindrosurehya, 367.
- spathulata, 367.
Gymnandra, '190.
- Cmhmeriana, 991.
Gymnema, 273.
- lactiferum, 274.
- sylvestre, 173.
- tingens, 273, 974.
GYHNOSPE~HEIB.
347. )p.
G ~ n o s t a c h ~405.
s,
G~mnost~hyum
297.
,
Gymnostomum. 435.
- ~ f m n s435.
,
Gynactis sinapifolia, 161,249.
Gynandropsis, 72. 116.
- pentapl~ylla,7.
Gypsophila, 79. 76, 40.
- crrastioides, 79.
Gyrandra, 316.
G yrocarpus, 314.
G ~ r o ~ h o r437.438.
a,
- cylindrica. 438.
- murina, 437.
- probowidea, 438.
vetlea, 438.

-

Habenaria, 367.
- commelinifolia, 36;.
- intermedin, 16.
- mMnata, 16.
pectinata, 16.
;- plantagin- 367.
- stenopetala, 367.
Haemanthus coccineus, 374.
Hrematospermum, 326.
H-toxylum
~pechianum, 185.
Hamodoracea?, 373.
HQ,194.
Halen~a,277.
Halesia, 261.
69 HALOOAGZIB,
91 1.
Haloragis, sin.
Halesiacere. 960.
H4-s AT., 393.
Hamadryas, 44.
89 HAMAMILIDZ~,
231.
Hamamelis, 234.
- chinensis, 117.
Hapalosia Loeflingk, 92 I .
Haplanthus, 297.
Haplostylis, 41 1.
- Meyenii. 419.
Hardwickia, I 83.
- binata, 185.
Harmah. 155.
Harina caryotoides, 396.
Harpullia, 136.
Hartighsea, 140, 142.
Hmha, 309.
Hastingia coccinea, 121.
Havannab, climate of, 383.

-

AND SUBJECTS TREATED OF.
34 H ~ r r o c r ~ n 133,
r ~
166.
Hippomane Mancinellqgn8.
Hippophka PI, 9% 31,351
- conferta. 313.
rhrmnoides, 323.
dicilolia, 313.
Hippuris, n i I .
Hipcsge, 113. 1% 1%
Madnblota, 1%.
obtusifolii. 135, rnl.
H i m a , 1% 19.
- nutans, I 35.
indim, 155.
lanuginom, 135.
Hitchinia, 171.
Hog-plums, 179.
Holarrhena, 1%.
antidyeenterica, 171.
pubescens, 971,170.
Holboellia, 415. 417.
~ed-i;
119, 110.
Holcus mcchuatna, 415
- auriculatum. 1%
Holigorm, 174.
q~~inqueengulatum,
longifolia, 178, 175.
'94.
racemosa, 175.
Heisteria coecinea, 119.
Holly, 340. 168, 10.
Helianthus annuus, -8.
Holmskioldia, 301.
- t~bemIl6,250, 248.
Hololtemma Brunoniana,
Heliria, 31%
976:
Heliehr~num,949.
Rhed11, 174.
Helimnia, 354.
57 HOHALINIS,170.
Helicteres, 113.
Homdonemaaromatica, 406.
Isora, 101.
- occulta, 406.
Heliotroveae. 306.
Hodm, 35%
Hwfen'hm, 131.
Hwkeria, 4%
umbellatum, 247.
- brerevifolium.306,304.
- rotulat., 435
- coromandeliunum, 304, Hierochlog, 417.
Hwbr kammsq 959.
306.
laxa.41'i.
- europum. 304, 306. High pea? of Himalayan, I H00slrcc,n31.
Hoozu, 63,64.
XVII.
- malabarieum. 306.
- supinum, 304, 306.
- hind-, 63.
Highest cultivation, lg, 14,
Hop. 334,s.
Helleborus, qq, 46.
33. 35, 36.
- cultivation of p r o p o d ,
vegetation, 37.
Helonias officinalis, 385.
Hill margosa. 141.
Helosciadium, 118.
335.
Hopea, 161, 105,30.
Hemanthria, 416.
Hibn, 325.
Horde417.
Himachal or Himalapa
- fasciculata, 416.
Hordeum, 417,W.
Mountains, xi.
Hemerocallis, 389.
- iEgicems, 418.
African Genera in, 18.
- eordata, 389.
- cmleste, 418.
American Genera in,
- d i s t i c b 389.
- bexastichon, 418,419.
I 8.
- flava, 389.
1 Hornbeam. 341, 19.
Awent of, 14.
- fulm, 389.
change of Horse chesnut, 1%.
180 H x m ~ ~ o c ~ ~ 389
~ i n r s,
- Indian, 1%.
climate and vegeta386.
I Horsfieldia, 138.
tion, 14.
Hemiadelphis, 197.
Horse
gram, 193.
Base of, climate, In.
Hemicarpha, 410.
mixture
of
- radish, 71.
Hemichoriste, 297.
European and Tro- Hottentoh' bread, 379.
Hemidemus indieus, 172,
pical forms. 14.
- poispn, 374.
174. 383.
- vegetation, Houttuynia.
331.
Hemionitis, 418.
cordata, 331, 121, 113,
11, 13, 14.
Hemlphfsgma, *9o,39,15I 8.
Breadth of, xvii.
Hemiprl~a,367.
Cheapness of labour in, Hovenia, 113, 17.
- cordifolia, 367.
- dulcia, 169, 193. 19,
I 16.
Hemlock fir, 351.
111.
Chinese genera in, 18.
Hemp, cultivation of in InH0p.)2%?73~17.
Climate of, 19, mdv.
dia, 17*19,10,5.84
- Imeane, 173.
European species in,
333.
- Ion 'folia, 173.
18,%
Henbane. 17% ~80.181.
~d-0d
144.
-k~
Fossils of, xxvii.
Henckelia, 193.
- -g&, 316.
jungly, base of, 1%.
Hmcp, 334.
- --hh, 84.
Northernclimate of.38.
Henricea 177.
-nil, 308.
- river beds of, 31.
Henslovia glabra, 346.
- -muds, AT. 184.
river beds, vegetation
- pubeweno, 346.
Hugonia, 104.
of, 1 1 .
161 H ~ n s w v i ~ c n346.
s,
- Mystar, 104.
seasons of cultivation
Hepatica, 44.
16
HU~ONIACXE,
104.
in, 18.
104 Hrr~rrcar,436,431.
survey of, xi.
H u h an+ 359.
Heracleum, 118,361, 40.
view of, see Frontis
- canescens, 131.
-joakr. 359.
mocla, 359.
plece.
- cinereum, 131.
Herbarium, where collected, Himalayan cedar-wood, 350.
- l m o + ~ k 359.
,
- puhare, 359.
plants in Europe, 41.
1.
Himmaleh Mountains, xi.
Hvldeh, 47.
Herbe au dicrMc, 31 I.
Humboldtin, 183.
Hither Himalaya, xiii.
Heritiera, 10%.
Humulus Lupulus, 334,119,
%ldbo, 147.
Herminium, 367, 16.
110.
Hind-kho,
xi.
pmlneum, 36, 370.
Hungning, 35.
Hindw-khwsh, fruits of
Hermodaclytua, 385.
- climate, 35, 36.
904.
Herniaria, 121, 40.
- cultivation, %.
- Cashmeriana, Royle, Hnna, Ar., 213.
- vegetation, 35.
Hinteh, Ar.. 419.
212.
38 H ~ r ~ o c ~ s r ~ n135.
a x z . H m r q , 430.
- incarla, 921.
Huntena, 1%.
Hippocratea arborea, i 33.
Herpestes, ago.
Hura erepitans , 328.
indies, 133.
- RIonnieria, 291. 8.

H.wulI*gh, xv.

H-1,
34% 3% 18.
Hedeoma, 301.
Hedem 933.
- ~saculifolii9%
- Helix, 119, 120, 18.
parasitica, 133.
- terebiinthaceq 9%
Hederine, 134.
.
Hedycarpua,138.
- Malayanus, 138.
Hedycbium, 357, 16, 356,
3 1.
coecmeum. 357.
- spicatum, 357, 358.
Hedyotik 138,137.
- dycina, 138.
or&
138.

-

-

-

-

Herpetoapcrmum, 118.
Herpysma, 368.
Hesperis, 69,qo.
- glabra, 22.
Heteranthera. 386.
Heteropogon, 4 16.
Heterostemma, 173.
- d8ta, 173.
Heudelotia Africans, 35%.
H m gm'munru. 318.
Hexacentris, 197.
Heylandia, I 89.
- latebrosa, 191.
Heynea trijuga, 141, 144Hibincus, 8% 6, 13.
- arboreus, 84.
- cannabinus, 81, lo.
collinus, 84.
crotonifolia, 83.
esculentus, 84.
furcatus, 84
Lampar. 8%
longifolius, 84.
macrophyllus, 83.
populneoidrs, 83.
ROMsinensis, 84.
rigidus, 83.
SabduiBs, 83,84.
strictus, 84.
surattensis, 83.
tortuosun, 84.
- Trionum, 83,18.
Hieracium, 147, 17, 13.

-

-

-

--

-

-

-

--

-

-

-

-

-

-

-

-

Hypnnm mollmcllm, 436.
H i a s 9,
190.
- prmloogum, 436.
Hurrinahao&-China,38 I.
proliferum, 436.
H u m u r q LC.x.
retmflexum, 434.
- pms of, 411.
~ i f o l i u m 436.
,
Hurina-dun&-CXaa, 383.
Mrpens, 436.
H d u f , 147.
rpinifonne, 434.
Hursinghar, 968,969.
- tavoyenn, 43.
Hwie-loobca, 161.
H w l y t r u m , 41 I.
- sd-j-, 16I.
Hyacinth of the Ancienb. 388 Hypoponun, 410,411.
Hyacinthem, 391.
Hypoestes, 397.
- p u r p ~ ~ ~998.
na,
Hyacinthus orientalii 991.
171 Hvrnxlnxa, 375.
cbe globoa, 398.
Hyporis,
376.
r
b
,
170.
- Clac~ligioidhr,376.
Hydnoarpus venemta, 73.
minor, 376.
HydWF=. 915:
- Nepalensin,
301.
301.
Hyptis.
Hydrurgeaal~rsuns,1
1s
- T,925.
obtusifolia, 301.
- vest~ta,115.
301.
Hydrastis, 4446.
- pectinat..
splclgen, 30 I.
Hydrilla, 376.
ruaveolens, 301.
- subulata, 376.
- vedcillata, 376,377. HPPW 301.
- omcinllu, wa.
Hydroaryes, 111.
173 H Y ~ ~ O C H A R 376,
IDX~,
Iceland moan, 438.
377s 330.
Tciea 174, 17%
Hydmhsrin, 376, 377.
Icl~nocarpus,170.
- celluloss, 377.
fmgmns, 170.
Hydrocleis. 401.
frutucenr, 970. 171.
Hydromtyle, 018.
Ilex,
164.1 I a.
- asiatica, 118.
aquifolium, 118.
Hydtoeyanic acid, 104.
dipyrena. 167.
Hydrdm zcylanica, 308, 8.
- excelsa, 167.
I zg HYDPOLIACIE,
30e.
Jcrpo~ca,63.
Hydropeltideae, 64.
paraguensis. 168.
Hydrophylax maritima, 239.
semta, Royle, 167.
Hydropterideq 431.
vomitoria, 168.
Hygmphila, 997.
106 I L I C I N I I I S 166,
, ~ ~ ~1 .q .
Hygrophilere, 197.
Illicium. 58, 110.
Hygropila, 436.
anisstum, 58.
Hygror~a,415.
nleixbrco,S11.
Hylophila, 367.
Illecebrum, Ian, 40.
Hymema Courbaril, 185.
erecturn, Royle, -am.
Hyrnenidium, 119, 233.
verticillatum, 111.
- Brunonis, 933.
Impatiens, 31, 150,40.
- ? densiflorum, 133.
balean~ina.151.
Hymenochaete, 41 0.
bicolor, 151.
Hymeoocardia, 346. 1%
~landutifera. 151.
Hymenodictyon, 138,139.
- Hamiltonianq 151.
- excelsum, 139.
- Inglisii, 150.
thymiflor~lm,138.
insignin, 151.
Hymenolam, 119, 133, 40.
parviflora,l~o.
- Oovaniana, 133.
pumila, 151.
- latifolia, 133.
speciora. 151.
- stellata 13%
Imperatr, ?l6.
Hymenophyllum, 418.
Koenlgii, 416, 417,
Hyrnenopogon, 138.
416.
- p m i t i m , 138.
spontanea, 41 I.
Hymenopyramis, 198.
Tncarvillea, ng5,123.
Hymenostylium, 435.
arguta, 195, 296.
Hyophila, 434.
Chinese, 295.
Hyophorbe, 395.
Emodi. Igj.
Hyoseyamine, 280.
synopsis by Mr. Brown.
Hyoscqamun, 179,180. I 19.
- nlger, 279.119, lno, 41,
295.
Incense-rood, I 71.
31 H Y P ~ B I C ~130,
N X17.
~,
Hypericum, 18,1 1 9, 130,15, India aouoss of old authors,
- Androsaemum, 131.
133.
India, boundaries of, v.
- cernuum, 130.
- capabilities for produ- Chinense, 130.
cing medicines. 175.
- coriareum, 131.
- climate of, 87, r u ~ i i
debile, 131.
extent
of, v.
- elodeoides, 130.
Flora uniformity of, 6.
- japonicum, 130.
- theMedyhyrnR0, 138.
- lysimachioides, igo.
Indian pnow root, 356.
- monogynum, 1u1.
- corn, 410.
- patulum, 131, 111.
CypeN8,413.
horse chesnut, 1%.
- perforatum, 130, 131.
- oblongifolium, 131.
jujuhe, 1%.
- .pcCiorurn, 130.
Millet. 419.
- Urnlum, 130.
myrrh, 176.
Hyphane Cueifera, 395.
nard, 143.
- coriacea, 395.
or bitter coatus, 36u.
Hypnea, qq I .
omce (Iris) root, 360.
Hypnum, 4 3 4 ~ 4 3 5 ~ 4 .
tobacco. different kindn
- abietinum, 436.
of, 186.
- ucuminatum, 434.
-high price of some,
- arbusculum. 435.
189.
- rupressiforme, 435.
Indigo, 195, 974. 19.
- flexile. 435.
dye
like, 316.
- microcarpurn, 434.

-

-

-

-

-

-

-

-
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Indigofera, 189, I gs, 100,
l ~ g , l n o ,191.
Anil, 195.
Argentea. 195.
- A ~ h w a n193.
,
earoliniana. 195.
ccerulea, 195.
- cordifolia, 191.
- enneaphylls, 194 191.
- hereranthem 19%
- pucifoliq 161, 191.
aita, 191.
- violacea, 19%
Indigofew, 17.
Indrayus, 110.
Id+, 171.
rh-,
171.
h a , 671.
Indus, source of, uii.
Inga, 181.
- b i g h r a , 183.
dulcis, 18z,183.
faeculifera, 183.
Insects, v. 2001.: Ind.:
Introduction of plants of
other countries, into
India, 4%.
N. India, 11, 5.
Iodine, 441.
Ionidium, 74, 6.
- Ipecscuanha, 74.
- parviflora, 74.
- Poaya, 74.
suffruticosum, 74.
Ioula 3% 21.9.
Ipecaeunnha 7 4 139.
- brown or true, 139.
- striated, 139.
- substitutes for, 318.
Iphisia, 173.
Govanii, 173.
Ipomma, 307.
atropurpurea, 307.
- caerulea, 308.
- copti.ca, 307.
- ci~spldata,307.
dasysperma, 307.
- filicaulia, 307.
- Jalaps, 308.
- macrorhlza 308.
- Pes capm. 307.
- Purga. 308.
- Quamoclrt, 116.
- reptans, 307.
- Schiedeann, 308.
Turpethum, 308.
Tpsea, 365.
Irah, 319.
- hindee. 319.
Iriartea andicola 394, 399.
169 IRIDACE.~,
37 1.
I ride@,37 1, 356, 18.
Iris, 111. 119, 371, 13, 28,
39, 40.
- chinensis, 371.
- decora, 37 1, 371.
- dichotoma, I 20.
- fcetidissima, 372.
- florentina,371.
- germanica. 371.
- japonica, 371.
- kernnonensis. 371, 372.
- longifolia, Koyle, 371,
379.
- Rloorcroftiann, 371.
- nepnlensis, 37 I , 371.
- nrienfulin, 371.
- Pseudncorus, 372.
- stlleafa, 372.
- tuherosn. 3H5.
lror~wootl. I 22.
I r r i ~ ~ t i oinn China, 122.
Isatis tinrtoria, 7 I .
Ischwnum, 416.
- pilosum, 422.
- speciosum, 417.
Isfonnkh, 318, 319.
Weel, 393.
Iskhinns. Gr.. 425.
43.
I~kr~olikunrlririorr,
Idioos, 325.

-

-

-

-

--

-

-

-

ALPHABETICAL LIST OF PLANTS
Isoetes, 4 9 .
- mrnandeliaoa, 43%.
- indica 431.
- palustris, 43'1.
- ~ t a c e a431.
,
Isolepis, 41 1, 414.
- barbata, 411.
setscea,41%.
- quarroso, 419.
- supina, 419.
Ieopymm, 1 5 . 3 1 , ~ .
grandiflorum,~,5$#.
- microphyllum, &.
Italian Millet, 410.
- Sen- 186.
Itea, 125.
- cbinennis, nqj.
- macropbylla, 196,112,
115.
nutans, Royle, 116.
virginica, 116.
IVY,333,134.
Ixom, 138.

-

-

-

JpbOrosa, 980.
Jack fruit, 1 lg, 336, 337.
Jacquinia, 164.
Jagmi, 398.
Jaggery, 398,416.
- water, 183.
Jahnavi, xiv.
Jak fruit, 336, 337, i 19.
Jalumoot, 257.
Jambosa. 116.
- vulgaris, n I 6.
Janipha Manibot, 317.
Japan plants, 11I.
Jasmine, 268.
1 I 1 JASX~NEAC.
167.
Janminum, 268, 1 1 1 , 113.
- arborescens. 268.
- chrysanthernoides,
Hoyle. 26R.
- chrysantliemum, 168.
- dispermum, 168.
- fruticosum, 168.
- glandulosum, 168.
- grandiflorum, 168.
- hirsut~rm,a6R.
- laurifolium, 168
- nanum, 168.
- odoratissimum, 168.
- oflicinale, 168.
- pubiqemm, 268.
- Zambac. 268.
Jatomansi, 241. 243, 244.
Jatamascc, Sans., aqn.
Jatrupha, 275, 327.
- Curcas, 327, 398,329.
- glandulifera, 318.
Jawurus, Ar , 420.
Jowuntree, 323.
Jowurr-hindee, Pers., 419
Jeeapoota, 347.
Jecroogoo, 396.
Jeeua, 347.
Jerusalem Artichoke, 150.
J e k . 334.
Jhand, 1.81.
Jharree, Hind., 169.
Jhuo, 214.
Jib, 143.
Joala huldee, 359
Joor, 419, 418, 411.
Johnia, I 33.
Jonesia, i 83.
- Asoca, 1Rg.
194.
Jwar, i ~ n , 4 1 9 111,
,
Journal, extract from, no.
Jowz, 342. 280.
-boa, 323.
- -mosil, 280.
- -002-Rue, Ar., 239.
J u h m sprctabilis, 39J.
Judwar, Pen., qy, 47, 359.
Jue~hul,323.
lgH J ~ G L A S I I342.
E.~,
Juglans. I ILJ,JO. 342.
- a~11ta.342.
- ptero~~occa,
342.
Jugl~nsregin, 3.12, 17.

-

Kutu.kopd,
Knwind, 164.
389.
Jujube, 169.
- Indian, 169.
Kayaptcc, 117.
Julpni, 104.
Kedarkanta, xii, 2%
J ~ k i o ~1s7 ,5
climate of, lo.
Jumalgoua, 318,397.
- peaks of, 0%
Jomna, xiv.
- course of. vii.
Kedarnath, temple at, xv.
Kedgeree, v i i
Jumnoti Peaks, xiii.
Kumoo, 336.
- hot springs of, xiii.
183 J u ~ c n c r a 400,410.
.
KmGQ, 195
J u x i c ~ a r m a 401.
,
K h , 35 '9 349.
he
351.
Junceae, 4% 410,384,18.
Kemaon, 21.
Juncus, 400, 4 0 1 , ~ .
Kentrophyllum, 147, 6.
- articulatue, 401.
- hufonius, 401.
Kerhum, Pem., 372.
Kennes, 115, 164.
- concinnus, 401.
- Donnianus, Royle, + I . Kewia japonica, 191.
Keul~mngPass, u i , 3;.
- efiusue, 401.
Khadir land, 7.
- glaucm, 401.
Khaldwnian tomagha, 358.
- indicus, qoi.
Khomadrooa, 150.
- leucanthes, 401.
Kltamela, 31I.
- leucomelas, 401.
- membraunceus, 401.
Khandsc, ]go, am.
Jungermannia, 436, I 18.
xhf&y&141.
- diclados, 436.
- senegalensis, 161.
Khscra, 118, 354.
- Alifonnie. 436.
Kheu, 178.
- juniperina. 436.
Kldal, Pem.. 169.
- seorpioides, 436.
Khiln$buUnsc, .345.
Jungennanniacere, 436.
Khiria, 354.
Junglee chuchinda, pig.
Juniper, 350, l o , S l , 1 % 33, Khiroa, 318.
Khirunf, 354.
3 4 ~ 3 536,38.
,
Khol+an, Ar.. 35R.
- berries, 351.
Khoobancc, 105.
Juniperus. 1 1g,13.
Ar, 204.
- c o m m u n i s , ~ 0 , 3 3 , ~ 1 Khookh,
.
Klrorassmsc qjwain, 179.
- excelsa, 3 5 0 , e .
Khudush, 176.
Lycia, 351.
K h w , 181.
oxycedrur, 351.
Khuaer, 70.
reclirva, ? 350. 40.
religiosa. Royle, 350.
Khu'bor, 399, 400, 397.
~ h g a t r1. 31.
squamO% 35% 33Khumr-wl-majmon, 61.
Jw, Pers., 419.
Khurbonza.
118, SIC.
399.
Jwz
hrhureJ lo.
Jurinea, 140.
? tricliolepi& 161.
f i u j a l , 3'9.
Jurreepanee, i 15.
M i d sh-,
186,163.
Justicia, 297, 111, 8, 16.
fiwaoo, 3431Yliwh-khudr. 66.
Adhatoda, 15.
- paniculata, 198.
A%us-khlu, 414.
Justiciere, 197.
f i y 9 y ~ t ~ o l a n l i bAr.,
, 369.
Jussieae, a 10, nl 1.
kulb, 396.
Jussirea repens. 111.
f i f l h W 7 . 350.
villosa, n i 1.
K i r - p a t r i , i 30.
Jute, 103.
Kidney bean, 27.
Juwanna, I 94.
Kinar, Pers., 169.
J ~ h c c r 131.
,
Kingia, 400.
King's crown, 199.
Kaboo?.a
chaua, 200.
Kinnabus, 334.
Kadsura, 113.61, 17.
Kinneh, 131.
japonica, 111, 61.
Kinaub, 334.
Kaempferia, 357.
Kino, 119, 217, 175.
- Galanga. 358.
African, 161.
hrafoor ka putta, 303.
fi~dIllWU,130.
Kahoo, 147.
Kim, 19j.
Kuhroba, I 07.
Airuia, 130.
k?&u; n- 280.
KLhmish, 148.
Kah &dg&8.
~ i r n a 173.
,
Kliranm, 344.
jwr, 419.
koot, 47.
Knoxia. 138.
tsctcs, 381.
mollis, 138.
til, 994.
Knowltonia, 44.
K& moong, 1go.
Knbdar,. 185.
wmn,70.
Kobresia. 41 I.
Kalee river, xv.
18x4 411.
tori, %la.
Koda. 410.
Kab zecra, Hind., 55.
Kodoya bihh. 47.
Kalanrhoe, 11'1.
bid, 47.
Iucir~iata111.
Kderia, 417. 18.
varians, 111.
parviflora. 417.
Kalmia latifolia, 159.
Kcenigia, 31 3. 314.
Kana k u c h , W .
Kohautia, 13R.
h'ii'nru. 42 1.
* - coccinea, a4 1.
Kantoh, 37.5.
- gracilis, 138.
Kohalun, 130.
KantutTa 184.
Kanurn, 35.
Xokamalis, 105.
Knkra, 346.
Kapare, Beng., 86.
Kola,a72, 161.
h-urdcc, 104.
Kwchla, 171.
Karkom. ~ 7 %
KooJ.uoon, 230.
hrmmeer, 339.
Kwlthee, I 93.
Knmee, 147.
A'i~t,168.
Kd00, 3 17.

-

-

-

-
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Koduqja. Siinr. 358.
Kwlut. 193.
Kwmari, 383.
- chobc, 381.
- rhooh- China, 38 I.
- dC h k 383.
Kwndur, 177.
- rooau~,178.
Koora,
K-,
Kwt-urnbee,
410. 360.

- bukra, 360.
- hindee. 360.
- t&, 360.

Kmtlu, 360.
Koot, 371, 361.
Kwth, 360.
K w h , Ar. 86.
Kwza, 103.
K@, 407.
Kora. 4 I 4.
Korioon, 21.9.
Kowar. Ar. 393.
Kodta, Sy. 360.
Kow-leang, 111.
Krameris trinndm, 76.
Kshir, 497.
Kubab-chr~~~~,
Kububsk, 333.
Kuchoo, 407.
K u c ~359,
Kuchrcc, 358.
Kwhwa, At. 140.
K u d 349.
Kuenlun Mountains, x.
Kuephul, 346.
Kuhda, 315.
Kuhlia, 493.
Kmhree, 018.
Kul-anelrw, n o s
Kulehikua~,385K&s, 193. 100.
Kulloo, 904.
Kulphomia, 35 1.
Kulufnatlr, 198.
K M ~ 441.
I~,
Kumkuma. 194.
Klmoon. 219.
- mJlookm, 130.
Kunawur, 34.
- Altaian plants in, 41.
- animals of, 41.
- climate of, 3.4.
- - Iktaric, nl4.
- elevation of, 34.
European species in, 4 I
- extent. 34.
- fruits of.104.
- geolow of, xxxi.
- Lower. 34.
- climate of, 34.
- pasture zones of, 3.4.
34.
- L1pper,
climate of, 34.
- vegetation of, 34.
Knn.gne. 420.
Xunkonw, a34
A-Y~RuT,
7.
Arunncc-gehaon. 4 I 9.
Kuni an hino ? 195.
Airndyoon, 230.
Kund, 4'9.
Kunour. 135.
Xarndn-gutvatiya, Tel. 383.
Kupar, Hind. 86.
K r v , 358.
Kurbe, 194,410,411.
Kurelln, a 1g.
K~fiqrom333.
Adurphuh, 117.
hrwecl, 73.
Kurrimia, 167,111, lng.
'
- mamphylla, 21%.
! Ku'uswn-od-duL,47.
LLurufs, Ar.. 119.
hFurunphool 78.
K u ~ s imi,
c 219.
hrusar, I 45.
hFwb,278.
d-turireh, 178.
KUE&, 315.

-

-

AND SUBJECTS TREATED OF.
Kuseroo. 4 1 5
K m s k u k , Ar. 184.
hrmahmulr 64.
~ u s h ~ ~Pe
cm.
r,
. 999.
K~60odb.
138.
K w ~ 934.
,
Burt, Ar. 360.
~ h e m h360.
A-~~iscta,log.
Kmthar-choro, 130.
Kulhrrqja, 185,175
K ~ J @ ~ c 376.
,
Kuhg 89.
Kntn. Ar., 86.
A-uta, 351.
Kdt, I 82.
Kuha, 89.
Kn, 914.
K ~ ~ t w r eAr..
h , 299.
Kydia, 109. 13,31.
alycinq 10% 15.
Kyllingia. 411, 414.
monoeepbnlq 419,413.
triceps, 419.

-

-

-

115 LABIATSS
300,
164
998, 17r15, 40.
Iablab. 189. 116.
cultratus, Igo.
- vulgaris, 190.
170.
Lac insect 85,340.
Lace bark tree, 321.
Lachnngrostis, 417.
~ s e t u c az47,17,98,40.
,
runeinah 150.
sativa 947.
nylvestris, 950.
v i m 250.
Lula chilli, 980.
Lodanum, 164.
Lagenaria, 9 18.
- vulgaris, 918,919.
1.
Lagmtn-emia 11
- indica. 199, 116.
parviflora. 119," 13.
Regim.913.
Laperstmmiae, 9 8 1 .
L h e h o r n 4 155.
Lake Chimomonl. ui.i.
M a n ~ w u r , XI, m,
1x11.
Rawan-hmd, xxi, rrii.
- of central A I L uii.

-

-

-

-

-

Lal chuna, 900.

-9

Lab,

t h 418.

101.

Laminacea, 449.
Laminaria, 44%
Lamium, 32.
amplexica&, 309, '4,
41-our,
climate of, 16.
140, 138.
Lansium. 138.14s.
- montnnum, 140.
l a n t a n a 998, 999, g, 31.
- dubia, 998,300.
indim, 2g8.
nivea, g.

-

w,

-

- &dm.300.
- pseudo-them. 999.
vibmoides. 9.
- substitute for t& 999.
Lpp 946.9% 40.
- Himalaya~a~
146, 96.
-h,

- major,
161,9$6.
17,348.
1

Lull 348.
- Dad-,

34% 3 5 8 -

hi.,

406.
aculeata, *06.
Lnsiithenr, 144.
Latsnia 395
chinensib 395.
Lathwa a q ~ c r r i 99%
*
hthyrus. 19% 900, 19%

-

-

194-

- angulntur, 900.
- Aphars, 900.
- pratennis, 19%.9cH).

Lathyma ovatun, Royle, 900. L e u a r procumbenm, g l .

- sotivus. loo,

- urtiaefoli.,

301.
Laurel, 164, p g
Leueoeephalrr. 409.
145 LAU.INI~.314, 193, L e u d o n , 435.
Lcucopogon Malrrpnus, 9%.
323.30.
Leu~!rnerisapectabid'i 947.
h ~ f J 394.
t
Lcucoium wtivum, 3 7 4
Compbon, goq,106.
einnumomoiden, 396.
Imucosceptum, 29.
Leucostemma. 81.15.78.
Cinnamomum, 19%.
Culilaban, 19%.
- ong~~hYohh,
Royle, 81.
cupularis. 316.
latifolium. 81.
indica. 314.
Webbianum, 81.
Levisticum argutum, 931.
nobilis. 314.
- Quixos, 316.
Leycesteria, 13% 9 5
form135.
M h . s l , 324.
Lavatera. 83.
Lmtris, 147.
Lavender. 309.
cordah 947.
Lavandula, 300.
latifolia, '47.
Rurmanni, 300.
Lichens. 439.438.
cmstaceou8,~36.
- Stmhas, 30%.
Laver, 4 4 1.
folieceous, 437.
Lawmnla, 119, I 1%
pulvenrlent, 437.
inermis, 163.113.
species of, abundandy
diffused, 457.
Lcbokh, of Arab'ir, 154.
Lebretonia, 83.
105 Llcn~wrs,436.
Lichenin, 438.
Lecanor~,435, 438.
Li-chi, 138, 140,v.Leeeba.
- Parella, 438.
Licuala, @.
tartarea. 438.
Lecidea. 437.
- pellata, 996.
Mebourea, 384.
L i u m vib, 351.
- hyacinthoidea, 384.
Ligularia,. 9 9
- arnlcolder, 951.
Ledum, 257.
Liguaticum. 188.
pdustre, 259- Ajowan. nw.
- - latifolium, 15%
Ligustrum, 966.
Leea, 144, 145
- lucidum. 196.
aspera. 145, 16.
- rubra, 16.
Lilac, Persian, 141.
Leek, , , .:. 3(~:3.
L i k , 166.
Leecl~cl*.
I O ,,:I ~ v. Li-chi.
Lilrea, 401.
Lermboo. Jlind., 130.
Liliacea. 386,379.18.
Lilium, 386.119.387.
L t n o n . Hind., 13%
Leersin, 1 2 I , 8, 9.
- bulbiferum, 388.
candidum. 388.
61 L r o u r ~ w o s180,
~ 19%
cord~@linm.387.
901, 171, 30. 164,
giganpm, 387.
10, 161 171 95, 40.
japon~cum,388.
Lemania, 441.
japonicum. 387.
Lemna. 404,405, 1 9 1 , ~ .
kamtschatense, 388.
horn, 404.
longiflotun, 387.
Lemon, I ~ , I O .
Martagon, 388.
- W. 494, 415.
- 011. 494.
Nepalense. 387.
I 19 L~TIBUI.AI~&,S~S&.
polyphyllum, 388,387.
Lepidir~msativum, 70.
- Pomponium, 388.
Leonotia, 300.
roueurn, 387, 388.
.tenuifolium, 1lo.
- nepetaefoli, 301.
tigrinum, 388.
Leonrodon. 147.
Wallichianurn, 387.
Trusxacum, 181
Leontopodium, 249,37.
Lime, 1.19.
Limnocl~aris,@I.
Leonurus, 301,4o.
Limnochloa, 410.
- Cardina. 3m.
- plantaginea, 419,414.
Sibericua, 301.
Limwphilu, 990, 19%
Lepeocercis. 416.
gratioloidee, 191, 8.
digitata, 416.
Lepidagathis, 297.
LimoniP, 129.
- cristata. 198.
crenulata, 119.
penbphyllq 8 s .
Lepidium, 69.
Linuia, ngo, 161, 119.
Lepidmtach~,346.
- Roxburghii, 346.
ramosissimq~go,sgi,6.
Lepistemon. 307.
RO.~&,ago.
- vulgarim, 991.
Lepraria, 437.
1,eptacanthus. 997.
Linde~lhergia,290, 991.
Lindsaa, 418.
Leptatlenia spartium, 979.
11LINES. 81.
i.eptantbur. 386.
Liioeiere. 166.
Leptoehloa 416.
Leptoeoma 149.
L i m , Gr., 374.
Leptodermia laneeolnta, 938. Linostoma, 391.
Linum,.4o. 81.
Leptol~ymenium,435.
- Ctcanobn, 81.
Leytotherium, 416.
Gallicum, 81.
- Royleanum, 417.
Mysurensc, 81,8s.
Leptostacbyls 19;.
repens, 81.
Long-pepper, hill, 339.
tetragynum, 89.
Leskea, 435tri~ynum,81.
Lespedeza, 19% 190, I 19,
190.
- usiturissimum, 89.
juncea, 1%
Liparis, 363.
- elara, 364.
I d M i a , 193.
livida, 364.
Lettuce, 339.
L e u m 300,6,8.
longipea, 364.
olivacea, 364.
- chlnensts, 3?1.
martinicenela, p ~ . Lipocarpha, 41 I.
bvigata, 419.
mollissima, 301.

-

-
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Liquorice, ILiriodendron tulipifan. M).
Liriope, 38 I.
- rpiata. 381.
Lismaado.ofar, 271.
Listem 368.
L~~
Barok.961.
Litholpermum. 305, 3 0 4 ~ 9 ,
40.
men=, 305, I IQ, IW,
4.' -.
echloldes, 306.
euchmmolqRoyle, 3 0 4
335.
veatltum, p & 304.
Liriatieum, 198.
Livistona, 395.
Lloydia, 387,386.
dpina, 387.
himdensir, 387. 388.
- kunawunnsiq 387,388.
Lobelia, 31.
begonifolia, 159.
Caoutchoua 951.
cnrdindia, 159.
excelsa nge, 31.
intlata, 959.
longiflors, 159.
pyramidalis, 95%.
'0pea,959.
st~pulans,15%
ayphilitica, 95%
- Tupa, 252.
97 L o a r u ~ c r s 151.
,
min, 190, 194.
Lodh. 16I.
Lodoicea Se cbellarum, 395
LQ!!iJIgiI i&a, en I.
Loganiee, 969, 970.
Logwood, lo.
Lohwghat, xv.
Lolium, 417. '
- temulentum, 416, 417,

Loxotis, 993. .
oblique, 993.

-

Lublob, 134.

Lucern, I 91, lgo.
Luculia gmtiuinu, w,9 s .
Ludoltla fnlatr. 417.
Ludak. 38.
- plmta d. m.
Ludrrgu, 21 I.
Juasiaeoideo, 91 I.
diffuss, 111.
Lu&. 118.
mtmgu)., 918.
amam, 11%
Bindal 919.
clavata, 918.
graveolena, 919.
pentandn, 918.
mcemou. 918.
tenem, Royk,919,918.
Lumnitura. 1%.
racemom, log.
Lupinus albur, 1%
LuZd8, 401 1 400.
rpicata. @I.
Lutw, Hind.. I gB.
L d p . 136.
Lyehnir. 80,78.
Cashmeruna, Ragle,
80.
&la,
80.
coronaria, 81,7B,n8.
cuneifolia. Royle, 80.
trimhum, 80.
Bmbriab. 80.
- indica. 8 I.
- inflata, 80.
macrohim, Royle. 80.
multicaul~s,80.
nutnnn. 80.
pumila, Royle, 80.
Lydum, loo, 191.
Europreum. 161,979.
- Indicum, 63.
11).
Lyeoctonurn. 46.
Lomaria, 498.
sesndena.q~.
Lycoperdon, 440.
lo! L y c o r o o l ~ c ~439.
a,
Lombard y Poplar, 34.4.
Lycopodium. 431, 118,4o.
Lomentticea?, 183.
alpinurn. 43%.
Loapm. 138. 11% I IQ, 10.
ca"alicu*tum, 43%
Lon~cera,236, 119,137, 31,
cernuum.
432
40.
- circinatum, 431.
acumimtm,n36.
imbriatum. 431.
angustifolia. 19.
Kunawurense, Royle,
bractcam, Royle, 9 9 ,
433.
237. .
ornithopodioidy 439.
Chinensis,%36.191,9~.
Phlegrmria, 439.
ronfuea. 936.99.
depressa. 936.
plummum. 454.
- diversifolia, 19,937.
unguinolentum. e.
elliptica, 236.
relaginoides, 43%
gIabnta, 936.
umicotdafwm, 493.
glaucq 136;.
aubdinlknrrq 433.
Goraninna, 236.
aubulifolium, 433.
japonica, 191, 17.
tenellum. 433.
L p p u s , 301.
Iunceolam, 936.
- exaltam, 309.
longifolk ~ $ 3 ,19.
obovsta, Ruyle, 936.
Lyellia, 435.
Roylrary 936;.
Lygeum Sparturn, 497.
sericea, Royle, 936.
Lygodium. 498.
Wrbbiana, 936.
- japon~cum,499.
m~cropl~yllum,
498.
Lonicerere, 235.
semibipinnatum, 49%
Loohm 961, I 57.
Lysimachiti, 309, 310, 31,40.
hfim
63.
- obovata, 310.
63.
thyrsiflora, 310.
Looni, u.
Lyaionotus tenlifoly ogg.
Loquat, 10.
,
91 LORANTHAC~S,
9% 160. 71 L n n r ~ r x a111.
Lythrum. 219, 1 1g,98.
L o ~ ~ ~ t h135.
us.
- bicolor, ngj.
' - Cashmerianum, 913.
cordifolius, 935.
1 Hunteri, 913.
Galiraria, 911.
liguatrinus, 235.
virgatum, 91s.
pulverulentus, 1%
vestitus, 135.
Lot-. 181.
M
4 414.
Maba, 96 I , 399.
Ldophagt, 170.
- btrxifolia. 161.
Lotus, 189, 170, 198, 40.
Macao, climate of, 11%
brcrcteatlu, 198.
Mace, 303.
cor~ricultituq198.
Macer, 960.
~ o u r e k189,191.
Merhilus, 3?4.
Loraothua, 297.
odomtunimur, 394.
Loxonia,

-
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ALPHABETICAL LIST OF PLANTS
Maclura, 336.
Macre, 959.
Macromemum corymbomup
939.
Macrostemme, 49.
Madder, Indian, 99.
Madhum, Sans., 163.
- tree, 164.
Madikmx, 176.
Mad-, climate of, 87.
Naesa, 164.
argentea, 165.
- indim, 965.
M p 16g
Mafw. 959.
- bqoz, 959.
M ~ o l m 59,
, 190.
- !3@694
- ~nsignis,59.
- pte-pa,
59.
3 MA~NOLIACIE.
58, Sg.
Nugonia pubescena. 137.
- g u r a t a , 137.
Mogusc, 375.
Magmy ds Coeiwa, 375.
M q w & Cmy, 355.
- meU, 375.
Maha nimba, SIUU.,I~I.
Mnhogany, 10.
Mahwa, 963.
M.i-hOUlU, 173.
Maize, 490,164,86,418, sg,
- culture of, 163, 1%
Majanthemum, 380.
w o V h 4 344.
Mahon~a,69.
Malabor Ghautr, vi.
MALAMTH~U
dX the Ancients, 395.
Malabatrum, 395.
Malacochaete, 410.
- pectinota, 41%.
Mahtroon, 395.
Malaxidee, 36 I , 365,369.
Malaxis, 363.
- paludma, 361, 363.
Malus, no*.
MaUea, 141.
3fdlow, 84.
- common, 97.
marsh, 99.
tree. 99.
36 M A L ~ Q ~ I A C133,166.
XE,
M~v%
40.
- Alcea, 84.
- crisp, 84.
- rotundifolia, 83, 9.
- 8ylvestris, 83.
29 MALVACIB,83, 113,164,
1% 13.
Malwa, ix.
Munmea Africans. 161.
M a n ~ w lake
~ , of, xxi,

-

-

XXlL

Mnndoo range, vii.
Mandragora, 180.
Maneea, 38.
Bfanerang Pass, 38.
Mmgifem. 174.
n l r ~ l g ~ 185,10,15,30,179.
e,
Manguai, 375
Mangvd riiwimwn, 375.
Man-pri, 407.
Mmisuris. 416.
- graoularis, 416.
~
~
407.
h
Manna. . ~ 6 6 , ~ 1 * .
- Arabii, 9 1 4
- Arb. 164.
- different kinda of, 967.
- Persian, 114.
Manna nepalensium, 195.
Mnnnite. 440.
Manus-rohunee, 166.
Maple, 134, 10.
Mappa, 3 ~ 6 .
hIaranta, 356.
- Allouyia, 356.
- arundinaeea, 356.
- dichotoma, 356.
- nobilb, 356.

Mnranta rammlims, 356.

- Tonchat, 356.
- virgata, 356.

66 MAMNTACIE,355,356:
361.
M q h C e m 133.
Marehantia. 436, 118.
- polymorphor 436.
- squamosa, 436.
Marchantincere, 436.
M q w tree, 140.
Mariscus, 41 I.
- cyperinus, 411.
dilutus. 41%.
panieeue, 419.
- umkllatue, 41%.
Mar+ou, 119.
Mqoram, 309.
Marlea, 9 15. I 9%
- begonifolii, 915, 193,
13.
Xarking nut, 178.
Marmalade, American, 963.
Marmodtis. 301, 40.
MamorthLJi, ix.
Marmbium aatraauricum,~l
Marsdmia. 173, 17.
- tenacissima 174, 970.
- tinetoria, 974.
- Roylei, 973.
b i a r d a , 130.
Marsh-mallow, 84.
Marsilea, 431.
- Bgyptisa, 431.
- coromandeliana, 431.
emsa, 431.
minutn, 431.
- quadrifolia, 431,8.
lgg MAP~ILIA~IE,
43 I , 431.
Muwar, ix.
M a 4 I go.
Massoola hoatr, 104.
Mastic, 178.
Mastick tree. 164.
Masulipatam en&, 986.
Matk-tree, ,168.
Mathioh, 98.
- incam, 6g.
Matricaria auareolem, 950,
148.
Marilltub, 365,366.
- aromatics. Q6g
Maytenus, 167.
biorn.Oon, 311.
Mazua, . r g o , l g ~ .
- rugosua, 191.
Meadow gres& 413.
Meconopsia 66.
- aculeata, 67,96.
Medeoh 379.
Medicago, 189, lgo, 19%
- denticulatq 197.
hlcata, 199. 197.
- lupulina, 199,197, 190.
Medicines, Iudia suited t a
produce many, 975.
Medicago, 40, 98.
- sativa, 191,197. 190.
Mcellia. 47.
- W a , 46.

hf&KUh,
403.
- mte4 101.

Micmtylis Wallichiuu, 364.
Melia A d m r c h ~
143.
- Buhgun, 141, 14, Microtropb, 167.
Midnapore district, vii.
I so.
Mikania, %a.
com osib, 141.
d*4
149.
Mildew,
of cocoa
439. nut, 398.
I
-F
sempervirena,
J
141,144. Milk
- tree of Dem170.
41 MILIACIE. 139, 140,
141, 136, 138, 160, Milium, 417.
- nepalense. 417.
961.
Millet, 113, Ins, 116, 4, 18,
Melias, 140.
Melianthus, 153, 18, 95.
10, l9,36.
cultlvat~onof, 163, 31.
Meliea, 417, 40.
Italian,
4-20.
Melicocep, 137.
- Polish, 418.
- trijuga, 137.
Millingtonia, 136, 139.
Melilotu, 189, 197.
- acuminata, 139.
- E d , 197.
dillenifolia, 139.
- Iralira. 197.
- in~grifolia,139.
- leucantha, lgo, 197.
pinnata, 139.
- puvi80ra, 190, 197.
Melissa. 301.
P U T ? f39.
a m p h a f d ~ IS
~,
- Clinopodium, 30s.
40 MILLIN~WNIACIE,
139.
- umbrosa, 301.
Milum, xv.
Meliiinae, 3w.
Milneq 138.
Meloehi. 10s.
- edubr, 140, 149.
- corchorifolis, loo.
Mimosa. I ~ I 126,3o.
,
Melodinus, 9%.
- higlobosa, 183.
- monogynus, 97%.338.
- fagifolia, 183.
Melons, I 17, 116,97.
pedunculata, 183.
65 M c x x r m a s , log.
pudiea, 181.
Memecylon, 90%
- ruhicalulu, 181.
- edule, nog.
MIXOSXAS, 181, 180.
- p d e ! 909.
Mimulus,
%go,991.
- tlnctonum, sog.
Mimusopq 169.
Menestoria, 938.
- Elengi, 96%. 963.
Meniscium, 418.
- Kauki. 16u, 963.
- triphyllum. 419.
Mint of the hills. p.
5 M r w ~ s r r n n ~ c a .61.
~.
- of the plains, 30%.
Menispermum dauricum,lao.
Minuartiee, 2%I.
Mentha, 301.
Mirabilis Jalaps, 311amensis, ~ O S ,98.
X U C179.
~,
- R o ~ I e a q303.
M ~ d k 979.
,
- sylveatris. 30s, 18.
- viridis, 309, 98.
- 9&, 4 9 5
MisirinirA. Ar., 105
Menthoideq 300.
Misletoe. 135.
Menyanthee, 277.
M k d . 319.
Menyanthes, 191~97.
MU^ zuhcr, 47.
Meoschium, 416.
Mihasacme, 977.
- Royleanum, 417.
Mitreola,
177.
Meriandra, 30 I.
Mnesithea, 416.
- Bengalendn. 303.
- bvis, 416.
- atrobidifera, 303.
Moacurra, 326.
Memliug 439.
Mobazkh. 430.
Mesembryanthemum, 919.
- edule, 11'1.
M A , h.,
3%
Mocha Coffee, 941.
- geniculitlorum, 91%
Moclvur, 101.
nodiflorum, 919.
- murce of & 99%. Modecca, 911.
Mesaerschmidia, 106.
M d ,359.
M o h , 346.
- hispida, 306.
M o h u r a - M y 4 46.
Mesua ferrea, 133.
M&
Ar., 400.
- speciosa, 131.
Meteorology of the Plains Mollugo, 78.
and Mountainsof N. Moltlua, 95. s6, 40.
W. India, uuii.
9 I 8.
M d h , 190, 197.
- Balsaminn, 118.
Methonia, 38 I, 386.
Charantia,
nlg.
Mathel, 980.
- dioica, 91%
M d , 375.
- humilis, 118.
Mdoniuon, '31.
muricata, nlg.
Metroxylon, 395.
Monardem, goo.
vinifemm, 399.

M o m , 371.
Morchella
e d e n t n , w.

Morels, w.
Morinn, 16.
- Coulterianri Royle,q5.
longifolia, 945.
- nan? 9 4 5
- Persia,
polyphylla, q&
Wallichinq 2qg.
Morin&.
350,938.
- angustifoli, 138.
- citrifolk 138.
multitlom, 938.
- Roy%.n39.
- t e d o l m , 138.
- tinctoria, 938.
- umbellota, 938.
Moringa aptera, 180.
- polygons, 180.
- Ptsrggospum& l W 1 3 61 Morrwacs, 180.
Morisia, 410.
Morphia, 67.
Mor-@cs,
w.
Morung dachi, 360.
Morus, 336, 119, 8, 17.
- ~ J E337,
, 336.
- stm urpurea, 337.
- h L r i m a , Royk,
337.
- c ~ d * l 336s
,
337.
dulcis, Itoyle, 337.
india. 337.
- ilevigatn, 337.
n i p , 336.
parvifolia, W,3s.
- serrata, 337.
tabrim, 337.
tinctorb, 339.
Mowhoema, 300.
- polyrtachya, 301.
Mom14 430s 4391 436s 433s
3' :
- specles in Assam, 436.
Moth,190.
M0fhq 4 13.
Mount Moira, xiv.
Mountains, arranpncnt of
by Mr. Colebrook.
xv.
in hot countries, climate
of,361.
Mountain rice, 193.
Moutan Peony, I 19.
YO- 950.
Moz, AT, 354.
Mncuna, 189, 19%
- cnpitstn, 190.
- monpspenna, 191.
- pmnens, lgl1194~319.
M d r , Hind., '176.
- Irsdulov, 975.
Mudarine, 175.
Mu&-lukree, 315.
MUhlenbergis, 417.
Muen]lhnl, 939.
Mug-pcep4 333.
x-li,
47.
Mukhmee gcicWrr, 418.
Mulberry, 336, lo, 111.18.
Mowocauxroxs,
Monniera,
156.
319.
hfMexico, ellmate
375. of. 184.
- td 194.
- cultivation of tobacco M o N o ~ ~ Y L I w N ~ ~ , ~-~ c~. O~ u. ~ h o u cin,
- Idlio, 147.
in, 184.
MunodomMyristica,- 162.60.
- cultintion of. 117.
- f.RdoO196l.
.
- native w u n e g of,. 386.
~ o n o l o ~ h u357.
s;
Meyenia, 197.
Meldeuca
Cajeputi. 9 16.
.
- substitutee for, 339.
Monosia. 949.
Mezoneurum, 183.
Melanorrhrea. 174.
Monotmpa 157, 93,15,18.
M I * 164.
Mulgedium, 147,40, 17, 93.
- usitata, 175,178.
- macrorh~zum,151.
- humilia,
Morisoniana,
157. 157.
177 MXUNTEIACI&, 384, Michelia, 59.
- sagittaturn, 15%.
- Champaca, 59.
385,381.
Mundoo-rancut&, 4'10.
- Nepalensis, 157.
Microcarpaen, ngo.
Melanthium, 384,13.
103 Mo~mnorlar,957,158. Uundooa, 410.
Microchilus, 367.
- kyacinthoiden, 384.
M ~ j d h 961,138,
,
13:.
Mmrukha, 148.
- indicum, 384.
Microchloa, 416, 417.
Murdannia, 403.
Mw~cV, 155.
Microlaena, I 01.
Melastoma, 914,9g, 31.
- scapiflom. 403.
Mwndla-am, 104
- malahthricum, 115.
- spectabilis, 10%
Murlw, 303.
- -gshoon, 418.
- Wallichii. 915.
Microlonchus divaricatus,
Murraya, leg, 13.
Moon, 190.
161. 146.
73 M I L A B P O X A C 914,
L~
- exotica, 119, 191.
Ar., 176.
151, 113.
Micromeria biflora, 301.
hfunu0, 150.
Moorha, 391.
Melia, 119, 190, 140, 8.
Micropera, 365.
Mu=, 113, 354, 355.
Moorcroftia, 307.
- Azedarach, 161, 163, Microatylia, 36%
Mwrua, 39 I .
- glauca, 354.
- Rheedii, 364.
143, 14% 141.
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AND SUBJECTS TREATED OF.
Ma# Nepalenris, 355.
- ornata, 354.
upientum. 954.355.
mperb. 354.
- textilir, 354,555
- wild. 355.
165 Mos~cxar,354,335.
Muacari botryoidee, .9g1.
- m u m , 393.
103 M u m , 433.
Afdina, 81.
Mwhroomo, 43!!
room &r((u, 44'3.
Murk, 18.
Mwk melom. 11s.
M-da,
138.
MuI6ooree, lgo, loo.
- temperatwe at, 115.
Nwt, 146.
Mustard, b k k , 71.
cultivation of, 31.
I n d i i , 70.
*,
93.
wblte,71.
M ~ A C -q 7 .
Mulha, lgo, 100.
Mycaridnnthm, $34
367.
Bfyoporince, ogq
Y ~ t i o304~3%.
,
dp-trir, 3 0 s
- collinq 305.
- intermedia, 305.
moltkioides,Royle, 305
- palushis, 305,%8,41.
-orq
Royle, ws.
rotundifolio, 306.
- 8 p l d U , 305.
Myrgrum mtivum, 7 I.
Myriaetie, 14.
Myrica, 346.
cerifem, M.
Gale. M.
el-s,
214.
integrifolio, 346, 4.
- sapid., 346.
M T r i m , 413, 114, 'J8,37,
40.
- bnrctentq 914.
I& MIPICIIL, 34a
MTriogyne, 14.
- minuta, 14,050.
Myrioneuron, 138.
Myriophyllum, 91 I, 111.
MWtiU, 313.
- angustifolia, 39%
dactyloider, 313,
- floribund., 393.
longifoliq 313.
- moschata, 313.
- otficinalir, 313.
Olob., 31%
tomentosq 93.
144 M ~ a r s r ~ c x313.
s,
Myroboluu, black, 110.
- ehebulic, 110.
- yellow, 110.
Mymapermum peruiferum,
189.
pubeacenr, 189.
- Toluikra, 18g.
Xyrrb, 176.
- tree, 176, 161.
M e i s , 40.
M p ~ n e165,
,
17.
- ruminua, Royle, 965,
- bifaria, 165.
- semhemta, 165.
log M y r s ~ a x s964,165,30,
,
308.
76 M u r r ~ c x q916,11, 16.
Myrtle berriw, 117.
Myrtua, 116,lng.
- Pimenta, 117.
tomentma,~17,118,31.

-

-

-

-

-

-

-

-

-

of, 18, y).
~ e p d cliaute
,
culri~ationin, ng.
- regetation of, 95, ng.
Nagpore, climate d,87.
Nognuga. 8.nr.,130.
Nepenthecs w.
Nepenthes, 11s.
Nqw-moth, 413.
distillamria, Qgo.
187 NUADXA,
of Homer, 994.
N a h 4% 403.
Nepeta,
08,301.
dichotoma, 404.
IMJOr, 404.
a t y k t 309.
glunnou, 301.
m?rins@e
Nepetea, 300.
- apln- 404.
Nephrodium, 418.
N a k h a , Pen., 59%
d e n t ~ m 419.
,
Nma, 308.
- Filix Max, 419.
- zeylania. 308.
Nsrjp dichl16).
Ntua, 309.
Nenum odorum, 9%.
N d u a . %go.
- O l a n d a , 163,119~16
; Nankhtmk, Ar. ago.
piridium, 170,171.
1 Nurveli. z a y I . n i a , &, 51.
Nertiera depreaaa, 137.
Nucisrus, 98.
Nettle, 333.
- jonq+llst 374.
Neumcmthua. 997,
- poetlcm~374.
Neuropeltia, 3 9 .
- ~ w t t o 373,
,
374.
NW &ahd % go.
Nard, 941.
Nib&
16
Celtic, %a.
N
i 180.
fmgrnnt, 941.
indim, %7g,a80, 181.
Indian, a41.
p h p l o d e ~ ~, 7 9 .
Mountain, 149.
N i i t i u u , 181.
SyrLn, 24%
A m t m h i i , 181.
Nmda, 941.
chineruin. 183.
I
- *a, -9.
multid.lri* s83.
N&,
'249.
-8.. 983.
Nudorlrrhy~.?4l.
perala, 983.
- J-,
413, n&,
- quadridvb, 183.
495, 25, 3%.
repend., 98%
Nordu &, 144.
rustica, 983,185.
Nmdurg 141.
Tabacum, 183.
Ndeeinm. W.
Mwdsnr, 181.
Numag* Hind, 130.
- unddda, lRn.
N+, 908.
Niebuhria oblongifolia, 73.
Nmuvkele, 94.
Nigello.
Nasturtium, 69, 93.
- indm, 55.
06lcinale. 70.
Natural arrangement, 3.
- satin, 4~ &,55
- admntnges of, 3.
N i i r i , 545:
productn of IndiP, ob Ninu quaanloidea, 158.
N i i , S n a , 130.
riety of,
Niota, 158, 134.
Naucleq 138! 13.
- lucidq 158.
- cordifolm 138.
Niotout. 351.
- Gambir. 9%.
- parvifolia, 138.
Nip, 408.
NavieulprL, 69.
h%, 50.
N*,
k"169.
mihhi,49.
Nit%. 49, 50,359:
Neckem 435:
- antidote of pouon, s o
clsdorh~uno,435.
wvmrba, 979.
- dendroider, 435.
penmta, 436.
Nitellst 433.
Nirh tree, 161.
- tenuu, 436.
Nomismh, I 89.
- undulatn, 435.
Neetandra decandm, 39 I.
Nomya p a , 405.
Norway fir, 35s.
Nectarine, 904, lo.
Nostochina, 441.
Neebong. 398.
Nothocllena, 418,499.
N h , Beng, 130.
piloselloidea, 419.
Neelghemes, 30.
Notonia, 149.
- animals, 31.
NotocbPte,
301.
climate, 30.
~Vuga-nai.173.
cultivation, 31.
Nukh chi#dhnaa,150.
elevation, 30.
extent., 30.
Nuphor, 65.
situation, 30.
Nurgrr, AT- Pm.,373,374.
N u n n e b a m , 99.
vepemtion, 30.
Nwn tree, 140.
N d . 493.
l a ~ e n 14.
,
GWdxW.413.
Koondam, 413.
N-,
Hind., 130.
NeerUs khaseean~lm,330.
N w - k h o r , 359.
N w e m h d , climate of, 76.
Neetee Paw, xviii, 33.
Negundo. 135..
Nutmeg, 313.
Nux indie? 399.
- fraxinifol~um,I 3 5
Neillia, 101, 15.
- Vom~ca,17n, 175.
134 N Y ~ A Q I N 311.
~IL.
Nelsonia, 197.
Nyctanthes arbor tristis, 168,
Nelsonieaa, 197.
Nelumbiurn, 65,
15.
- purple, 65.
Nymphsea, 1 11965.9.
- apecimum, 11I, 6 ~ 6 6 , - ~ b m 65.
,
8 N r ~ r r i s r c x m 65.
,
116, g.
Nelumbonele, 65.
Neottia, 368.
0.k. 117, 113, 34% 331 5,
- listeroides, 368.
10, l g , l l , 34.
- Niduq avin. 368.
Barbary, 164.
Dwarf,
32.
N . , 367, 368, 361.
Dyer's, 164.
Nmza, 349, 354.
Nepal, 18, ag.
Himalayan, 344.
Nagirmr, 135.

-

NsbpRY"i,193.
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aOeb?

-
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v,

13.

Ophciit ulglutildh, 977.
Opbioglouum, 418.
Ophpogtm, 193,381.
indieus, 381.
intermediun, 384, 389.
japonieur, 381, 381,
111, 18.
Mdeolmlonii, 389.
minor. 381.
- moll*, Roy~e,381.
spimua, 381, 111,18.
Ophiopogonee, 381.
Ophiorrhiq 138.
Mungcm, n38.
- n W 4 938.
Ophioxylon, n6g.
serpentinum, 971.
Ophianu, 416.
~ p b d - ~ 361,367.
,
O
Y367. ~
Opium, ~ 7 5 ~ 6 6 , 4 t i , l g .
M d a q 4.
Pam4 c
Turkey, 4.
Oplirmenua,416.

-

-

-

-

-

Odontaatema, 78.
Odomtua joneu* 495.
(Enanrho, 118.
atolonifar, 118.

-

opoponu, 931.
Opuntir, s e e
- Dillenii, 993.
OprrCia vulguiq 113.
Omnge, lng, 193, 10, 99.
-117~31.
wild, lag.
356,
168 O ~ c a ~ n n s361,
,
151, 1 6 ~ 8 13~40.
,
- treea, 193.
figured by Dr. Wdich,
3%.
01, 407.
figured by Dr. Rox30 O u c ~ n x s ,1n8.
Olax mna, 198.
burgh, 365.
Orchil, 437, 438.
- mandens, 1s8.
Zeylania, 118.
Orchis, 367.
biiolia, 369.
Oldenkndia, 938,137.
- umbelht., 1911.
lotifolia, 367,360.
ma~ulata,$39.
01% 166, 11% 31.
r u m h t a , 966.
mascul.. 369.
- militario, $3g.
- c o m p t q 166.
Mono, 369.
cupid?a, 967.
- fenmgmea, 966, 167.
- papilio369.
- spectab~lis,367.
fragruls, 168, 19%.
Oreodon o l e ~ c e q
397.
- glandulifea, 166.
Oriental region, 70.
g~andiflon,066.
roburtq 166.
Origanum, 31, 301.
normale 309.
110 OLUCLIL,
166,161.
vulgwe, 309,ng.
Oleandw. 171, 169, 113.
Oleq 118.
Orkhu, 369.
Onnocsrpum, lg1,lgl.
O l i b u m , 177, 178.
Ormosia, 188.
- A[ri-, 351.
Ornithogcrlum. 399.
Olive, 967,104, 5.
p r o p o d cultivation in O M ' h p h e , 137.
Oroknche, m,40.
Indim, 167.
- Zgyptiur, ngl.
tree, 164.
~ o p h i l l . m ,19%
O l p , 416.
- indra, 191.
68 O N A Q ~ A
110,116.
U~
Olugrec, nro.
I 18 OEOUNCHI~,
191.
Oncidium, 361,365.
Ombus, 1 9 , 19% 95, 40,
loo.
- nubiienum, 361,366.
luteua, 19,
loo.
O n w 378,379.
Oropetium, 416.
- esculentua, 378.
Orrice root, $30.
Onion, 391,393.
Orontium, 405.
Ononis, 197,189.
japonicum, 381.
- p ~ o c u m 197,
,
191.
Orthanthem, 173.
Onosena, 247.
viminea, 174,176.
- bnuguom? a51.
Orthodon, 434.
neplenris, 17.
- -!ur,
434, 435.
Onwrry 304.40,95,~s.
bracteaturn, 304, 305, Orthors~hlum,4 17Orthosiphon,
300.
96.
Orrtrotricbum, 435.
eehioides, 304,305.
emodi, 304.
o ~ ~ a , 4 1416.
9,
O V = ~ 415.
%
- tinctorium,
Ololiyuon,
129.
008, 35938.
Osbeckia, 2 14, I 6 2 9 , 31
Oonvns 350.
- angustilolia, 215.
oorud, lgo.
- chinensifi,915.
O08hk, 231.
- nepalr~~x~.s,
115.
00#hk, 13I.
- stellnta. 915.
Oortakhwdua, 302.
- ternilol~q115.
Ouhl.ng., Ar. 130.
Osmorhiza 128.
Opegraph%437- brevirtylk 233,118.
Ophelia, 176.

-
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-

O.t -4
493.
Oat* 418, lo.
O b t m k , 364.
b m t f o h 364.
iridifolh, 364.
- my-,
364.
Ochm humllu, I Q.
- nnj 165.
pumh, 165.
- 416s.
5s Ocnm~cra,1 6 6
84.
I Oc~mo~daa,
300.
Ocimm,
300.8.
baail~eum,301.
culum, 301.
- febrihrgum, 3op.
nnekun,.~~~.
0Pichunm, 396.
O~toblepb-,
434.
- albidum,
0d.q 174.
- Wodier, 178, 196,174,

-

-

w,36.
q k 3 ? 7 ~5$ ,
011, b ~ e p u t l 117.
- Giagilie, ngq.
- Lemon gram, qnq.
Palm, 161,400.
- plant, 117.
- Sesunum, ng.+.
- tree of China, 318.

- ?ridvh*
loliaceuh

- ~n 1cun,417.
4rd.
+If.
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ALPHABETICAL LIST OF PLANTS
Peplidium, 190.
Paqtinaes, 118.
- humifusurn. 191.
-. O~oponax.131.
Pergylaria, 161,273.
Sekskul, 131.
- edulir, 274.
&ture graeees, 418.
- Grasses of H u m - odorptissima, 973.
- pallida, 17%
491.
- zonea of Kunawur, 34. Perelle of Auvergne, 438.
Perilla, 301.
Pat, 103.
Periplexis, 316.
Patrink, 241, I 10,141.
Periploca e m h a , 974.
- Jatomnnsi, nqe
- esculenta, 274.
Paullinia australis, 137.
- gneca, 274
- Cupania, 137.
- Secamone, a74.
- pinnata, 137.
Perisethwrr, 430.
- subrotunda, 137.
Peristmpbe, 197, 198.
Paolljnee, I 37, 136.
Peristylus. 367.
Pavetta, 138.
• - goodyeroides, 367, 370.
- tomentma, 938.
Pemtin, 416.
Pavia, IS, 16, 40.
Persea gratissima, 316.
- indica, 135.
of Ancienu, 164.
Pavonia, R3.
Persia, cultivation of cucumPayin ghaut, vii
bers, 2 17.
Peach, so?, 10,a8,34.
- melons, 917.
- of B~ssehur,204.
Persian lilac, I 41.
- of China, 204.
- region, 70.
- Peshawur, 904.
Pcrsiea, 341.
P s n d r .fan, 430,
Persica,, 102.
Pear of hills, wild, 106.
nulip~.a,Royle, sol.
Pearl Sag* 398.
- vulgaris, 17.
Pears, 1 17, 10,18,34.
Persicaria, 314.
- of Boodurwar, 005.
Pertuearir. 437.
- Cashmere, 105.
Peru, M ~ a mof, 189.
- Caubul, 205.
Peruvian bark, substitute for,
- China, 105.
180.
- Peshawur. a 0 5
- cultivation of in India,
- Sarnurcund, 105.
239.
Pew, 122, lo, 19, 31, 35,36,
Petalidium, 197.
41.
barlerioides,
298.
1'11 PCDALINXE,
994.
Petha. 218.
Pedaliurn, 294.
Pachysandra, 317.
Petilium. 387.
- Murex, n g ~
Paam bmdoo, 398.
Pethoragurh, xv.
Pediculues, ng.
Paeonia, 4 4 5 7 , 13.
Pedicularis, ngo, 17, 37, 96, Petrodinurn of tbe Ancients,
- Emodi, 244157.
930, 40.
Paoniacere, 57.
3% 40.
- versicolor, 190, 191. Petunga, 238
%ny: 46.
Pauce, 353.
- verticillata, ago.
Palinrbla, 128.
Peucedanurn, 9-28.
Pedilanthus tithymaloides,
Paliurus, 169.
Phaca, 19%
318.
- virgatos, 169.
Phajue, 365.
p e 4 319.
Palm, ng
Phalandet~415, 417.
Pr.-gehoon, 418.
- Betel nut, 395.
Phalaris,q~.g,417, 161.
- Cocoa nut, 395.
Peek 319.
- canarlensLs, 417, 418,
Peepla-moor, 333.
- Date, 161,16n.
18.
- Doum, 161, 161.
Peepul. 331.
- minor, 416.
Peer Punjal, 25.
- Sago, 395.
- nepalensis, 417.
- vegetation of, 15.
- tree of Scripture, 397.
Phalangium. 391, 21,13, 31.
Pegan~lm.155.
- wine, 398.
- alstum, 291.
- Harmala, g, 155, 156.
Pobnn indicn +ria,
399.
- falcatum, 391.
Pekin, climate of, 113, 111.
181 PALMACL-39.4.
Phallus. 440.
Pelarponium. 149.
Palma, 394, 14,30.
Phnpur. 35.
10.
- ahyssinicurn, 160.
- numbers of, 394.
I'hseoleoe, 190, 191, 181,
Parkyul ranp;e, 34.
Peliosanthes, 381.
- products of, ~ 9 7 .
189.
- hurnilis, 381.
- ~pathesof edible, 397. Parmelia aifolis. 438.
Phaseolus, 189, 190. 10.
eaperata, 438.
- Teta, 38 1.
Palmetto palm, 163, 397.
- nconitifolius, 190.
- omphalodes, 438
Peltidea canine, 437.
Pdmyra toddy, 399.
- angustifolius, 191.
- perlata. 438.
Pemphis, 21 2.
- type. 339,396.
- aureuo. 190.
Penicillaria, 415.
physodes, 438.
Pub th Varza, 33- calcarat~~s,
190.
- m t i l i a , 438.
- ap'ata, 410,491.
PaLo, nus.
- cuneatus, ROyle, 190.
Parnassis, 31,996.
Pennisetum, 161, 415, 411,
Paluk, 318, 319
- lunatus, ,go.
- nubico a, 227.116.
palung, 319.
40.
- Max. 190.
- ital~cum.
490.
Parochetus. 189,rrg.
P a m , 38.
- Mungo, 190.
tridorum, 417.
- connun&. Sol.
Pan. 33". 10.
- radiutus, 190, 194,195.
- mnjor, 10I.
Pentadesma, 161.
Pana, 405.
- sativus, 190.
- oxalidifolia, 101, 191. Pentalolba, 74.
Panax, 233.
- scaber, 192.
111.
J S I E ~ Pentapetes,
.
109.
81 P A ~ ~ N Y C
- decomposita, 933.
- torosos, 103.
Pentapbragma begonifolium,
Parsley, 23 I.
fragrans, 933.
- vulgaris, I go, 191.
- substitute for, 229.
- odors, 13.
955.
Phelipaaa, 192.
Pentaptera 109.13.
- pseudo-Ginseng, 110, Parsnip, 131.
75 P ~ I L A D E L P2H15.
E~,
- glabra, 340, 109.
Parsonsia, 169.
134.
Philadelphia, climate of, 283.
- tomentosa, 109.
- quinquefolium, 133, Partridge wood, 119.
Philadelphus, n 15, 25.
110, 18.
Pentasachme, 973.
Paspalum, 415.8, 10.
- tomentosus. 215.
Pentatropis mimphylla,
frumentaceum, 410.
Pal~cratium,374, 373
- triflorr~s,215.
- Kora, 41 1.
271.
- longiflorum, 373.
Philydrum, 123.
- miliare. 410.
Pwn. 133.
- maritimurn, 373, 374.
Phlebophyllum, 297.
- Roylennurn, 417.
- eeylanicum, 373
Pepper, 33% 4.
Phleurn, 423, 415, 13, 46.
- scrobicu~atum,416,
- b k k , 331.
Igl P A N D A N A C408,
S ~ ,407.
- alpinurn, 417, 18.
- Ceylon, 332.
420, 411.
Pandanus. 408.
- pratense, 417.
RIdabar, 332.
Passerina tinctoria, 311.
- fatidue, 408.
Phlogacmtl~t~s,
197.
Passiflora, sno, 113.
- Rfeiaguetta, 161.
- furcatus, 408.
- thyrsiflorus. 298.
- Soudnn, 60.
- odoretimirnus,408,1rr'~, - I~eschenaultii,121.
Phlomis, 30 1,40
nepalensis, 121.
,
Sumatra, 331.
8.
- cashrnerinna, Royle,
79 +SSIPLOBXS.
210,19.
- white, 331.
Pangla, 135.
Peppermint, 302.
Pass~onflower, 110
303.
Panic- 4 15, 417.

*Osmorhizalaxa, Royle, 233.
Osmunda, 4%9,40.
Osyris. 311.
- arborea, 311.
- Nepalensis, 321.
Otochilus, 364.
Ottelia. 377.
- alismoidea, 377.
- ovalifolium, 377.
Ourisia. 190.
Outea, 183.
Oxalic Acid, 151.
45 O X A L I D L151,174.
~,
Oxalis, 151.'
- Acetosella, 151.
corniculata, 151, 18.
- crenata, 15%.
- pusilla. 151.
- tubemsa, 152.
~xycoccus macroearpus,
256.
- plustris, 256.
Oxyodonta, 148.
Ox-tongue. 304.
Oxyramphis, 190.
Oxyria. 3!3r 314s 1 5 ~ 4 0 .
- elatlor, 314.
Oxyspora, n 14, 19.
- plniculata, 415.
Oxptelma 2jg, 17.
- esculentum, 274.
Oxytropis, I R ~ ,191, 120.
- chiliophylla,Roy1~1g8,
199.
floribunda, 198.
- mollis, Royle, 198.
Ozodia, 118.

-

-

Panicurn, 41% 491, 421, 416,
8, 10, 16.
colonum, 491.
- d a c g h , 411, 413.
- floridum, 410.
- frumentaceum, 411.
- Helopus, 410.
- hikutum, 42%
- hispidulum, 410.
- italicum, 421.
mpiaceum, 418, 419,
35.
- miliare, 421, 411.
- repens, 411.
- Royleanurn, 417.
- netigerum, 41%
- spectahile, 413.
P o n m u h r n , 219.
Panpharmacon. n u .
I 7 I.
~ o w d ' o ~ u i lPort,
a
Paoree, xv.
Papaver dubium, 66.
- Caucasicurn, 66.
- glabrurn, 66.
- nudicaule. 110.
- Rhoeas, 66.
- somnifemm, 119.
PAPAVLEAC~E,
66.
Papaya, 112,8.
110.
78 PAPAYACLE.
Papaw tree, 220.
Papnto. 271.
Paper, 114.
- substitute for, 345.
Pophra, 3 I 7.
PAPILIO~ACLS,
188, 180.
Papyrus,.4l% 414,415.
- antlquorum, qla.414.
- corymbosus, 411. 414.
- Panporei, 411, 414.
Paraguay Tea, 168.
Paratropis, 933.
Pardanthus, 371, 111, 193.
- chinensis, 371, 18.
Pareira brava, 61.
Paridere, 381,384,379.
Parietaria, 333.
- indica, 333.
- Sonneratii, 333.
Parigline, 383.
Parinarium, nos.
- excelsum, 161.
Paris. 379, 1 I!).
- polyphylla, 379, 3R1.
- quadrifolia, 381.
Parkia, 181.
Africans, 161, 183.
Parkinsonia aculeata, 184,

-
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Phlox. 308.
Phaenix, 397. 14.
- aaulis. 397. 3gg
- dact$ifeq397,3g.+,399.
- farinlhra, 398, ggy,
397:
bumlla. Royle, ggq,
Rg7, 3.991 8, 1 4
- p l u d o ~ 397.
.
- s ~ l v Q t r b 395, 397,
398,399.400, 8,9g.
Pholidota. 364.
- imbrieata, 364.
Phoor. z18,nlg.
Phormium. 389.
- tenax, 390.
Photinia, 193, 909.
~ h n r p i t e a417.
Pharbitis Nil. 307.
Phreatia, 364.
Phrgma. 299.
- leptostaehya, o%g, 18.
Pbrynium, 356.
- capitatup. 356, 19,.
- h u r n o , 366.
- irnhricatum, 356.
Phu, 141..
Phdtt*arn, 163.
Phyllanthus, 317,328.
- cordata, 317.
- Emblica, ISIS, 13.
Phyllocladus, 3 4 5
Ph~lloloh@3 181.
Phyllyrsa robuata, 966.
Phywlis, 980 979.
- angulata, 179.
- somnifera, 979, s&.

-

- stramnifloh'a, qg,

Physic nut,
Physostelrna 173.
Phytelephas. 408.
Phytcuma begonifl&,
055.
Phytolacca, 3-20, 18.
- acinosa, 310.
- decandra, 30.
138 PHYTOLACCS~,
319,318.
Picea Webbiina. 353,
- p'lndrow, 353.
Picnomon, 6.
Picris, 147.
- hieracioides, ~ 4 7 .
- hispida, %47,16.
Picrorlliza, ngo.
* - Kurrooa, Royle. 991.
Picrotoxinn 61.
Pierardia, 136, 316.
- dulcis, 136, 138.
- sapida, 136, 1 s .
Pieris, 158.
Pigeon peas, 10.
Pilkontn cburhai, xv.
pili. 86.
Pilibhit, xv.
Pilostyles, 330.
Pilpil. 331.
Pilularia, 431.
Pimento.4Pimpinella. 218,129.
Pinang, 400.
Pinckneya pubens, 139,937
Pindrao, 350.
Pine-apple, 1 1 1 , 164, 376,
29~41.
- fibre, 376.
- foreign, 375.
Pines, 117,123 ~ . I O . ~ O , ~ I ,
339 29,349 35
- dwarf, 38.
Piney varnish, 107.
Pinguicula, 291.
Pinjoa. 319.
l'irlus, 349,348,353,119,llr

w.

21.

- Brr~noniana,349.
- canadensis, 349.
- canariens~s,349.
- Cembra. 351.

- chinensis, 1 I 7, 118.
- Ueodam, 349, 9% 34.
40. 41.

- dumosa, 349.

46 1
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Polemonium gracile, 308.
Prernna mucronntm, 2%.
Polianthes tuberoy 389,
Pinus exeolsa, 349, 350, 9% Platanthers Sus~nnae,367.
Pomegranate,2o8,10,~8,117.
? pygmaea, ngg.
39)0,449.
- gigante% 367.
23, 4?.
Pmanfhu,947.
Pommereula. 4 I 6.
Poloa, 148.
- Gerard~ana, 349, 353. Platanus onendis, 344
Priluula.
308, 310, 21, 29, 31,
Pompelmou, 1-29.
Polysdenia. 314.
359.32,96,34,4%40. I'latystemma, ago, 95, I 51.
- Gingko, 351.
- violoides, 293. 934 16. Potycarpan c o r y m h a , 291. Pond weed. 404.
37: 40.
- spndicea, 291.
dent~culata,31 o, 1I , 21,
Pongamia, 189, 13.
Khutrow, Royle, 353, Plectranth~ru,300, 301.
glabra, 19I , 30.
- cordifolius, 30%
!5. 96.
Polypla. 75: 6, 40.
349.
178 I ' O N T E D E R
386.
AC~~,
e l l ~ p t i n 31
. I , 310.
- arvensls. 75.
Pleione, 16.
Lambertiana, 351.
- floribunda, 310.
Pontederia, 386, 121, 9.
crotalarioides, 76.
Pleopeltis, 418.
- h n a h t a , 1 17.
plantag~nea,386.
it~volucnta.310.
- elegana 76.
- ensifolis, 4'19.
- longifolia, 353,34g,%l,
sagittuta, 386.
nana, Royle, 310.
furcafa, 76.
- nudn, qaH,4ag.
394 397, 14. 31.
- vaginalis, 386.
obtusifolia, 31 I, 310.
- Gerardiana, 75.
Pleotheea, 238.
- Mauoniam, I 17.
vaginala, I 16.
petiolarb, 310, 11.
- glaucescens, 76.
Morindu, or Khutrow, Pleurospermum. 128.
Pmmbch, Pers. 86.
- m rsinitr~,76.
purpurea, 31 I , 310.
- cicutarium, 233.
93, 49.
rosea, 31 I.
Pooaag chumpa, 358.
- o;gophylla, 75.
Pleurothalleae, 363, 364.
- Nepalensis, 35%
Puotra, 947.
spalhulata, 310.
- Senegs, 76.
- Nmza, 32.
Pleurothallis, 363.
Stllartii, 944, 310, 19,
Poplar, 349,3431 98, 33, 3.).
- telel~lrioidrs,75.
- laurifolia, 363.
- Pinaster, 353.
25, 26.
- triphylla, 76.
- pulchella, 363.
38.
- Pindrow, 354.
black, wood of, 345.
113 P n ~ x u u r r r 199,
,
308,
75.
E~,
17 P O L I G A L
pines, 351.
Pluchea, 248.
Lombard~.344
319, 964, 165, I 19,
Plukenetin wrniculrta, 329. Polygonaturn. 379.380~389.
- Smithia~o,353, 349.
- white, 344.
- ciliatum 3Bo.
17, 25,40.
Plum, 205, l0,98.
- Strobus. 349.
- cirrhifolium, 380.
Prinoa, 16;.
- dried. 905.
Poppy, 66.
- sylvestris, 351.
vertieillata, 168.
- Govaninnurn, 380.
Populus, 1 1% 93,40.
132 P r o u e ~ a i n ~ 3s 11,312.
,
- Webbiana,un,a3,.+o,p.
Prionum, qoo,jo I.
- Inglisii, 380.
a h . 344.
P~umbsgo,3 11.
Piper, 331: 1% 31.
balnamifera,
345.
Prinaepia.
206.
- leptophyllurn, 380.
- Europma, 311.
- B.th~opicum, 60.
ciliata. 345, 343.
- utilis, 906,909.
- multiflorum, 380, 389.
- scandens, 31 1.
- agrwfis, ngg.
dilatata, 344.
Principes, 394.
- oppoaitifolium, 380.
- Zeylanica, 31 I , 8.
- anisaturn, 3 3 3
nana. 345.
Procris, 333.
- punctatum, 380.
Plumieria acuminata, 970,
- aum~tiacum,339.
obtug, PI. 83, f. 3.t
- sibiricum, 380.
nigra. 3 4 5
971.
- Betle, 332.
- pyrifonnis, Royle, 344.
peduncularis, PI. 83,
verticillaturn, 380, 38%.
- alba,a71.
- brachptaehyum, 332.
Porana, 307.
f. 2 . t
- vulgare, 381.
obtusa, 171.
- Chaba. 333.
racemom, PI. 83, f. 1.t
Polygonum, g, l g , 3 ' ~ ~
, ~ 4 0 . racemoscl, 307.
Pncumonanfh, 977.
Cukkba,333.
Porliera hygrometrira, I 53.
-pis,
I 8I.
- acre, 316, 313.
- Kurroo, 978.
- inebnanr, 333.
Portlnndia bexandra, 933.
spicigera, 182, 6.
- arifolium, 31%
Poa, 416, 417, 421, 42% 9,
- Kavr, 333.
aviculare,rar.nana,313. Portulaera. 921, 8.
Prostranthem, 300.
18, 239 40.
- Iongum. 33% 333.
geniculata, Hoyle, 92 1. Protea, 3 2 ~ .
- barbatum, 313. 316.
- annua, 18,417, 424.
methysticum, 333.
- nlgrum, 332.
- meridiana, 21 I.
- abyss~nica,160.
316, 314.
var. fl Amerlcs11a,417. - Br~~nonis,
- oleracen, 921.
143 P r o r r ~ c r m ,523.322.
- bulbiferum, Koyle, 314.
y spiculis glaucis,
ecpuloides, 332.
quadrifidu, 221.
Protium, 17). 175.
- cl~lnel~se,
313, 316.
eperomia, 339.
417.
80 P o n r u u c r ~ 22
~ ,I.
l'runella, 30 I .
- Convolvulus. 314.
- effuusa, 417.
- naxntilis, 332.
- vulgnris, 30!~,18,27,.+1.
- emarpinutum, 316, 36. Posoqueria dumebtum, 239.
- flexuocla, humilis,41;.
- sylvaticum, 339.
Post, 66.
Prunus, I 19, 90.1.
- Emodi, 314.
- tlansiann, lloyle, 416.
- trioicum, 332.
Aloucha 905.
- glabrum, 313.
P o d i a , 269.
- nemoralis, 417.
151 P ~ r r n c r 331,332,lrr.
~,
I 12 P O T A L I A C969.
~~;,
- Uolillnriensis, Royle.
- herniarioides, 313.
var. firmula, 417.
pippd 333,337.
Potamogeton, 404, 9.
horridium, 3 I 3.
- pratensis, 417. 424.
205.
pippuh. 333.
crispus, 404.
- I~rigu~~tiaca,
905.
Hydropiper, 316.
.
var.Banguatifulia, 417.
- mO0.k 33?.
juitans, 404.
- triflom, 205.
lacerum, 313.
Piptallth~s,189.
angustifolin glauca,
heterophyllum, 404.
Prnafm'en. 399.
lanigerum, 313.
Pipul tree, 126.
417, 494.
indicu~n,404.
Psidium, 216.
muricutum. 313.
- procumbens, 417.
Pisonia, 312.
marinum, 404.
- pyriferum, 216, 13.
oriende, 313.
var. I~umilis,417.
- aculeata. 319.
natans, 404 44%.
- pomifemm, 210'.
oxyphyllum, 314.
Pistachio nuts, 178.
Poaya do p r y a , 74.
- n~fescens,404.
Psiloturn. 432.
- Persicnria, vnr. nana,
- tree, 164.
Pocldyria, tug.
tuberosum, 404.
- truncatum, 439.
Pistacia, I 19.
- bractesta, 189.
314.
- triquelmm, 432.
Potatoe, lg.
pterocarpum, 314.
- atlantira, 178.
Podorarpus. 123, ng, 348.
cultivation of, 281.
Psophocarpus, I 89.
sugittutum, 313.
- lntifolia, 348.
- Lentiscus, 177.
sulrstitute for, 931.
Paornl~xt.191, 189.
segetum, 314.
- Terebintllus, 177, 178.
macyphylla, 349.
Teling~,407.
- corylifolia, 13.
senrgttlense, 31 3.
- nerelfol~a7 349.
- ven, 177.
Potentilla, 209, 903, 9, 96, Psycl~otris.138, 937.
speciosum, 3 14
=&h, 82.
Podochilus, 366.
- emetinr. 239.
sphteroshcl~yum.31 4.
3% 399 40Poclolotus, Itoyle, I 89, 198.
Pistis, 4 0 4 40.5.
ntrosnngulnea, 11,49.
- herbacea, 939.
tamnifolium, 314.
- I~osackioides,Royle, 198
188 PIS TI ACE^, 404.
- bifurca, 203, 190.
Ptarmica, '150.
- tinctorium, 316.
Pitcher plant, 330.
Podopbyllum, 9 4 4 18, 23,25.
cnth;~clines,203.
tomelltmum, 313.
I'telea, 157.
- Emodi, 379,64.
Pite thread, 375.
Cnutleyar~n,
907.
vuccinifolium, 316,314.
Pteris, 49% 430. 118, 40.
- peltatum, 64.
Pi-tri, 414.
denticuloha,
202.
- aquilina, 429.
viviparum. 3 I q
- hexandrum, 64.
Pittcs m/I,375.
- fmgarioidrs. 120.
- b~aul.ita429.
136 P o ~ v o o ~ r n ;313,
,
311,
7 PODOPHYLLKX,
64.
18 P m o s r o r ~ x77.
,
Inglisii. no?.
- calomclar~os,429.
Pou'osorntum, 4 17.
316, 40,331.
Pittosporom, 77, 3 1.
- n~icroplrylla,208.
- cretica, 419.
Podostemn Wallicllii. 331.
Polypodiom. 1 18,428,430.
eriocarpum, 77.
- Moorcrultia~la,39.
- alter~~ifolium,qng.
- cleltoidea, Koylc, 429.
- joribundum, 77.
149 P o n o m e ~ r a 33
, 1.
multifida. 903.
- esculet~ta,429.
C~laguula,430.
Pederia, 238.
Puum. 190, loo.
Nepalensis, 42.
- Ireta, 429.
- fcetidn, 239.
- phymntodes, 429.
- arvense, 190, aoo.
- pteropoda, 20;.
- longiblia, 421).
- quercifolium, 429.
Poer, 3 I R
- sativum, 900.
- .Sac~ndrrsiana907.
- ne~noralir.429.
Polypvgon, 417, 416, 8, 18.
Pogo~~atherum,
41 6.
Plagiochosma, 436.
- splentle~~s,
21.
- nervma, 429.
- polystachyum, 417.
Polyporus, 439.
Plagiolytrum, 417.
- soongoricn, 120.
- pilloaelloides, 1 17.
- fomel~tarius,~ o .
Plane, Oriental, 98.
Pogonia. 368.
sr~pins,120, 202.
- scmipinnata, 429.
igniarills. 440.
133 P L A ~ T A Q312,
I N 17.
X ~ ~ I1ogostemon,
,
302, 300.
Pternandra, 914.
Tormentilla, 203.
- plectranthoidcs, 13.
versicolor, 440.
Plantago, I lg,319, 31.
Ptrrocarpus, 189, 19I .
l'oterium spinosllm, 164.
I'olyscelir, 310.
- arenaria 319.
Pohlin, 435.
- corylifolia 191.
Pothos, 405.13.
- elonguta, 436.
- capitata. 321.
Isphapln,312.
dtllbergioidc~~
195.
- scquox, 32 I .
- hr~acpl~yUtu,
406.
- lanceolata, 311.
Poinciana, 183. 123.
- nraco. 195.
- pulcherrimn, 183, 185. Polystnch)a, 364.
- l~edutus,405.
Psyllium, 319.
quinquenervius, 405.
- erinaceus, 161, 195.
- Ic~trnl~t,
$4.
Pla~ltain,356, 193, 196, 10, Poivrea, 209.
- Mamupiurn, 195.
- Roxburghii, log.
oflci~la~is,
405
l'olytricllum, 405, 430.
30, 13, 14.
Snnluli~~us.
185, ly5.
scandens,
406.
- aloides! 43Ii.
Plants of Oriental region in Polanisia viscosrt, 79, 73.
Pterogoni~lrl~,
434.
- Chelidonii, 73.
- J I I I I ~ ~ ~ ~ 4:jti.
I I I U N I , I'r;t.cocia, 205.
IIimalayas, 30%.
Pterolol~i~r~n.
184.
Prer~go*.2.2!1,230.
- of Siberian region in 130 P ~ I . E ~ I O N I A C E ~ I ~ IU
I ~ I,I L~I J~
I I I430.
~ , ~I I IO
~, ,
- I ~ C C M I184.
IS,
- pnbulariu, 23", 39.
276.
- U I ~ ~ i u e r t436
~n~,
Himuluyas. gon.
Pterospermuln, 10.2.
l ' o a r r c ~ ~~; , u I , ~ v ~ ,I 68.
I o ~ I1msiw,
,
300.
- of south of Europe in Polemonium, 25.
- acerifolium, 10%
I'ren~na, 2yH, 29.
- ccerulr~~m,
27.
Folemo~~ium,
308.
Himalaya, 302.
- subcrifolium, 10%.
- rcerulr~~m,
308.
integrifolia, 99C.
Poliantlres, 389.
Platanlhera, 367, 13, 16.
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t Since the completion of the work, it is observed IIul Llre dcscriptiun of these three spccies of l'roc~isI I , ~ I ~ r e ro~c c i ~ l ~ ~ ~on~ittcd.
~tnlly
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1,

ALPHABETICAL LIST OF PLANTS
Rhubarb, china, 314.
Quinh, 139.
Remirea 41 I.
country, 315.
Qnhoa, 86.
R e m u ~ t i viviparr,
a
406.
cultivation of in Him&
Quisqualis, 113, 909.
Ram, 316.
- indica, log.
Rercc, 408.
hp", 31.5.
Dr. Twinmng'r report
Reseda, 191.
Qutn or Qodn, Ar. 89,86.
on, 316.
Hesins,
4.
Radihoont, 119.
Russian, 314.
194 ~ m u c r a 410,
,
401,
Radia witatorin, 31 I.
substitute for, 4.
Radish, 70,17.
4% 400.
Raee, 70.
Restio teetorum, 410.
Rhm, l l g , ~ 5 17,
, 174, 175,
M e s i a , 330.
Restrepi- antennifm, @3.
179.
'acuaunda ? 175.
Reussia, 386.
~~~B&wxs~.,330.
m m a t i a , 179.
Rain-crop, ig.
Zbmd, of Avicen~q316.
Bukiamela, 175, 179.
- in China, 115.
-ch.316.
coriana, 179.
k h o r w a t w , 316.
Raisins, 146.
cotinus, 175, 179.
Rajastha, ix.
hhabi, 316.
Ral, 106.
$labra, !79.
R u a d , 76.
juglandtfolla, 175.
Rhabarbarin, 3 16.
Raoulina, k h c m , 437.
Kakrasingee, Royle,
55 RHAUNEB,
168, p6,9(17,
- fastigiat., 438.
318, 166,164.
Rand&, I 38.
175.
mysorensl, I 74.
Rhamnus, 17.
378.
psrvitlom, 175, 179.
amygdalinur, 1%.
Rambootan, 138.
pernicioss, 179.
catharticue, 1%.
Ram& Mal., 335.
radicana,
179.
globoaus,
111.
Ramonda. 19%
suaveolens, I jg.
infectorius, 169,63,
Ramtilla oleifem, 151.
Ram turai, 84.
pu'pureus, 169.
ruccsdonca, 175, 179.
semi-alata, 175.
Randia, 138.
rupestris, Royle, 1%.
Toxicodendron, 179.
- dumetorum, 239, 138.
mxatili~,169.
velulina 175.
longispinq 138.
virgatm, I%, 191.
venennta, 179.
uliginoea, 938.
Rhapis, I 11.
vernicifera, 175, 179.
Ranigwindhi, nge
-lea,
417.
Vernix, 179.
echinulnta, 417.
Ranrra, 3 15.
Rllyncl~(~l~.l,
189, 191.
I RAN~NCULACZE~
43, 164,
microstachye, 417.
- mrtli~,aginea,191.
muricatn, 416.
15,tf, I ig,lr6.40.
- n~icropl~ylla,191.
R.nunculus, 44.40, 46, 91, Rheum, 313,314.40.
- suaveolens, 192.
Awbnlc, 315,318,317.
30, 3%Rhyncl~ospom,41 I.
affinis, 4.
compactum, 31%
- chinensis, 41 1,419.
Emodi, 315, 16, n&
aq-tilie. 4 3 , 9 , 5 ~
Rhyncliorect~um,293.
arvensis, 45.18.
Emodi. 3 17,37.
Ribas of the Persians, 315.
attenuntw, 53,
leucorhizum, 314.
Ribes, 225, 20, 23, 40.
bulbosus?53, 450
Mwremftianum,
acuminatum, 115.
choorenas, 53.
Rogle, 316,316,318.
Cynoshti. 110.
distans, 53.
mnum,31.+.
glrciale, 2-25. .
palmalum, 315.
Flammula, 45.53.
himalense, 195.
glabellua, 53.
Rhaponticum, 314.
Riccir, 436.
hirtellus,53,s~.
Ribas, 315.
R i c c i m , 436.
hydroeotyloides, 53.
sibincum, 314.
Icetus, 53.
spiciforme, Royle, 315, Rice, 93,123,116, 191, 418,
membmeesur, 6%
4. 13, 19, 17. 4%
816.37.
cultiwtionof, 117,119,
mollis, 53.
tataricum. 315.
- undulatum,315,314.
'6% 3 4 31.
bh~r~rqfhhmr,
53.
paper, I l q
nervosus, S&
Webbium, Royle,
Ricinus, 317.
pimpinelloidre, 45,5%
315. 316,318.
wmmunis, 397, 318,
polypetaius, #, 45, nn, Rhexia, 1I 8.
Rhinaoanthus, 197.
399.
54.
Richardia lEthiopiu, 405.
meSafoliue,&
.I.
wmmunis, 998.
Richardsonia Bmiliensis,
rlsuginorue, 53, 110, Rhinanthea, 190.
R h i t h e m , 330.
939.
45.
rosea, 239.
Rhizophora, 1I 0.
d u g i n ~ n63.
~,
~ ~ a h r139.
a,
Cande1,nlo.
scelemtus, 113, g, 43,
gym~~orrhize,
910.
R h , 301.
46.
Rin,
ix.
vitifolily5g
67 Ra~zoraoalrq910.
Rirulaa gbchidiotcr, 305.
Rapbidosporq197.
Rhodea, 38 I.
Raphiolepis, llg,sotl.
Rhododendron, 158,119,343, Ripogonum, 380.
Rivea, 307.
Raphis, 416.
11,13,96,40,113.
- ornata 307.
Awllisturn, 494.
anthopogon. 343, 959,
316.
flaklliformh. 394.
n44.160, an, 1 3 , ~ ~ Riuend-tchiwi,
.
Ftaphiutemms, 173.
arboreurn, 158,17, 'lo, Rivers, sources of in Him&
Ru-.
3 14.
Quamoclitg307.
~~ylI.9,
JIk
30~4%
Rnmtilla, n&.
uistatum. 41.
Robergia, I 5%.
vulgans, 307.
Rntanhia, 76.
Rohinia, 195.
aromaticum. egg.
Quarsia, 158.
mmphylla, 13.
barbaturn. 158.
Hatans, 4, ng, 31.
Quassine, 158.
Rafeeanuj,351.
Roecella fuciformis,437,438.
Quercitron, 344.
cnmpanutatum, ngg,
- tinctoria, 438.
Quereus, 349, 343. 110, 17 Rattle snake root, 76.
958,l9,13,%5,41.
Rntzeburgia,416.
Rock Moss, 436.
chryssnthum. ngg.
19. 13.16, 3%.
Roued-aeni, of Merue, 316.
.IEgilops, 345.
cinnamome~~m,
158.
Rodean, Gr., 237.
Ravenala, 354.
Ballota, 345.
Dnuricum, 159.
Rohuna. Hind., 149,175.
Rawan-hrad, lake of, n
Cerris. 345.
i,nii. - ferrugineum. 159.
Rondeletia, I 3.
chinensis, I 17.
Rnwund, Ar. 316.
formosurn, 158.
- febrifuga, 939.
coccifera. 345.115.
tinctoria 239.
- Lapponicum, ngg.
Rnyania, 378.
- densifolia, 1 17.
PLazeeanuj, Ar. 999.
lepidotum, 15% 943, Roodro Himala, xiv.
dihtata, 346.
Rebouillia, 436.
Roo&
8ti.
160, 11, 13, 15, 31,
Red snow.441.
Rwman, 208.
Ilex, 345, 995.
351 4%.
- Sumach, 179.
msrlmum, 959.
R o o d , AT., 352.
i n m a , 343, 345.
infectoria, 345.
Reed, rich aromatic d Scrip
mutnbile, 159.
ROW 20% 1.4, 31,40.
lanata, lo.
- Banks~ana,117.
nobile, 158.
t w s 495.
semecarpifolia, 343,
Brunonis, 903, 41.
Ratha, 130.
- ponticum, 159.
~ I S Z Z 13.
,
Damascena, 903.
setosum, 259.
Re~matodon,435.
Rehmannin, 193.
- Suber, 345.
Lyellii, 103.
Rhodorere, 159, 157.
Ileidleia, 10%.
tinctoria, 344.
maerophylla, eog,49.
Rhopala 313.
Queriacea?,22 I.
Rein deer moss, 438.
rmmcca,108, 103, 144,
Rhubarb, 314, 5, 11, 18, 31,
Quince, 10,18,2~5.
Remigea, 239.
42.
331 37s 39.

Ptempermum semhgilhtnm, I-.
Pterostelma, 173.
Ptmstigmn, ago.
Pterygodium, 368.
Ptychotis, 118, 130, lo, 40.
Ajowan, wg.
copticum, 130.
involucrsta, 119.
sylveetris, Royle, 918,
119.
P&, 360.
Puehooh, 36 I.
836 1, 360.
Pudava nu& 41%
351.
P u d d , 105.
Pueraria, I 89, 196 190.
- tuberoaq 191.
Puff balls, 439.
Puharue chirefla. 177.
- indroyun, 11g.
k-agnzue, 119.
Pan, 33%
PCCPY~, 331.
podma, 30%
Pulicaria, 148.
Pulqu* 375.
Pdwul, 119.
P-oa,
351.
Punicn, 108, I 19.
Grsnatum, 17.
h s s , 494.
Pupalia, 390.
- prostrata, 310.
Pursd
4 14.
- 9 3 ; 414.
Pureseosban, 430.
Purga de Xalapq 308.
Purple Fescue grw,414.
- coned fir, 350.
Putera, 408.
PU~~UTW,
303.
Putoria, 138,937.
I'utranjiva, 347:.
- Roxburgh~~,
347.
P~trUj,315.
Pycnocycla, 931, ring.
- gh~C8,131.
Pycnospora. 18%
Pygeum, 174.
- acuminatum, 176.
Pyrethrum, 249.
Roylei, 161.
Pyrolee, 157.
Pyrophorum, %on.
Pyrrhotrichia, 189.
Pyrus, 101,I 19, 17.40.
- baecata, 103,14.
- crenata, 205,1&
lanatn. 1051%
Pashia, 105.
- sinalca, 105.
variolosa, 105, 41.
- vestita, 41.
Pythonium, @.
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63 ROBACI~,
101, 164,101,
119s 447. 904, 17,

-

-

103, n g 908.

-

-

-

Rona tetrapetah, Rople,

- Webbiana, 108.

-

-

-

95.

- dpina, 361, 357, 19.

- elatior. 357.
- lutea, Royle, 361.
- pufpu- 3579 361.

- v a357.
tu,

Roylet $51,

Rose apple, 118.
busher, 33,
wild, 39.
Roam, 901.
Rosemary. 30%.
Rotala, 11s.
Rothin, 189.
ROUM,
131.
Royal Bay, 3-•
h y l 301.15.
~
- elegans, 303.
Royena, 261.
Hottboellia, 411, 111,8.
glabra, 411.
RottboL!lliaeea, 416.
Rottlera, 193,316, 13.
tinctoria, 319, 397.
tetracoeca, 319.
Renee, Royle, 317.
Rortellaria, 197.
Hoxburqhiaglori~ider,381.
- viridiflora, 381.
Roxburghi~ee~e,
381.
Roumea, 73.
ROUT^^^, 151.
Rubbee crop, 10.
Rubia, 11g. 138,137,15, 40.
- aeuleata,137.
angustissima, 13;.
conlifolia, 161, 138.
937.
Mmjista, 961, sn, 99.
tinctomm, 137.
93 R u ~ ~ ~ c137,269,
rs,
11%
138, 13.
Rubus, no3,lon,14, 17,18,
31, 40.

-

-

-

--

-

&cuw,
- fruticosus, 303.
- concolor, 103.
- lasiocnrpus, 10%
- rotundifolius, 103.
9q.

Ruellia 197, 16.
9086pk2, 198.
Ruelllece, 197.
Ruenka tulao, xviii.
RauGta chundun, 185.
Rumex. 314. 313, 9,40.
- Acetosa, 316.
Acetosellg 314, 316,
151.
hastatus. 314.
Nepalensis, 314.
Roxburghianus, 313.
Ru~I@,195..
R U P P 404
~~,
Ruwua. 380.
Rush, 400.
Rusd, 63,64,308.
r
156.
Ruta, l l ~ 155,
- albiflora, 155, 156, 18.
anguatifolia, 155, 156.
Chalepensis, 155.
graveolens, 156.
48 RWTACEA,
155, 153, 18.
Rutea. 153, 155, 156.
Rye, 418.

-

-

-

-

394.395.

sabsthoo, UlL

Sabin, 174, 175.
Sambarum, 415, 416, 4-23,
499,8, 34,496.
canaliculatum,4i7,4%6.
Mwnja. 416.
nigrun, 398:
of the Anc~ents, 416,
417.

-

AND SUBJECTS TREATED OF.
s.cchonun 8ua 416.

- rinense, 416.
- rponh421.
violsceum, 416.
S.ceolabium, 366.
- curvifolium, 366.
- P-,
366, 13.
- pnpillorum, 366.

Ssd, Ar. 413.

&duj-hhlh, 315.
S.fBower, 93, lo.
SaRon, 371,%8.
cake, 371.
b y , 37'1.
safu,16%
So@&,
Hind. WI.
%, 999.
Sagapenum, 131.
309, 35.
.
9
Sageretist 1
- oppos~tllol~a,
169.
- mmou. 169.
401, I l l , 9.
- cordifolk 401.
obtusifolia, 401.
- sagittifolk, 401.
sego granulated. 398.
meal, 398.
- Palm. 395.
- perrl, 398.
sqm, 999.
Ssguoeter major, 396.
Sclgurrur Rumpliii 396,398
S a g w p n m p a . 396.
- fnanur. 398.
- h,
398.
Rumphll, 398,396
*nomu,
398.
Sahuunpore, 121.
- Animala of, 1I.
Botanic Garden, plan
of.
- climate of, 116, 7, 87,
111, xxxiii.
- cultivation, lo.
- cold weather, lo.
- - rains, 10.
elevation of, xvi.
- h i t trees of, I o
Plmta of other c o u n
tries in, g.
situation of, I.
- Soil, 7.
vegetation, 7.
- - of cold weather,
- of 9.rains, e.
Sniwla, 377.
Sahkara, 426.
SoL, 106.
Salacia, 133.
Saloi, '77.
Salamoni. 75.
kcrlbiah, 302.
SUM,177.
S d e p 308,369,18.
- indigene, 369.
slirrca, 369.
oriental. 369.

-

we,

-

-

-

-

-

-

Solie(ltib, 919.

Salicornia, 318,319.
- brachink, 318, 319.
- indica. 318.
SaKcirOcha, 3 1 5
Salicinece, 344.
Satioon, 1%.
Salisburia adiantilolia, 117.
S a l k 119, 14,239 31840.
- amtlca, 343.
Zgyptiacq 345,343.
- B&ylonica, 34%
hastata, 34%
- hertleeea, 34%
- hirtd 343.
- Lindleyans, 343, 11,
23.
- polaris, 343.
- tetraspermq 343.
Sallur, 350.
%lop, 3 6 ~
-QlWp, 369.

-

&mecarpar mplgikrr, 139.
~ o d o n u 417.
,
318, 319, 190, 39s &nspuilh Italics, 583.
Sctn-tr-god, 185.
Swnpuilla. 38%
40~41.
w
r
n
b
9 995.
919, 11g.
Schubertk, gSI).
- Bryilho, 381.
indica, 318.
Senncia nepdenris, 17.
Schvrdaluaa, 396.
- nuditlofa, 319.
- Curcq 381.
S6n6 de I'InQ, 187.
Scillq 391.
- EasbIodi.n, 383.
%It m ~ h , . u .
- coronundeliuu, 39 I. S n 4 de Tripoli, 1116.
nver, u.
- Oeruun. 4 1 4
Cundrt, 391.
Hondllru, 381.
Scneeio, '49, 948, 17, p.
h l V d 0 ~ 3119.
uplenifolim, nqg, 16.
Jamaica, 381.
india, 391, 393.
indica. Royle, 319.
muitimq 391.
chrysmthemifoliur,
Lima, 381.
pemics, 31% 6.
Lkbon, 381.
149.
w v h 301s 98, 31, 39, 39,
- p o l ~ p h y h391.
Scillit~n,393.
- Mexican, 389.
40. 30%
J ~ c p b c r ,149
Senec~on~dem,
148.
subrtitutesfor,38~17~.Scimdm us, 406.
- llc6AIlii,.gol.
& n q 188,17~,161.
- - in America. 934. - o & d 4 M ,405.
unarisrlmcr, 309.
- adultemuon d, 174.
cirpw, 191, 411,41+.
Roqfe, 303.
cn=,383.
- Aleppo, 186.
- &Inin, 411.
Snmpdline. 383.
Mooreroftum, 308
AletPndrLn, 186.
- cerpitosw, 414.
nubicol, 15,16,49.
Scvur, 947,148.
blunt leaved. 186. 998,
dublus, 4 1 4
Satin-wood, 143.
plebein, 301.
- J a m n u , 411.
cultivation of in India
&w, 300.
- Sibtborpii, gon.
hturei~~eae,
300.
Mrinin cucullatn, 431.
18.7.
Ky-r.
413.
Italmn, 186.
kcutris, 414.
Saturywn. 369.
MbnS, 4 1 .
- of Meca. 186.
- maritimus, 411, 413,
S.tyntlm nepdense, 16.
loo S A L V I W I A
431.
C~~
-Tinivelly, 4.
Saul-tree, 178, 1341 196. 31,
414.
SaWum, 367.
Sensitivae. 151.
- hlbemu8, 4 14.
Nepalense, 567.
A 139 14.
167 S C I T A M I N356.
~ ~ , ISP. SerLna tritemata, 131.
Saunder'kwood, 195.
W a d e r a 158.
167, 151, 8, 11,16, ST*,
307.
Saurauja, 108.
~ I Y I M
P pieta, 165.
&rpldIL, 311.
- f ~ ~ t i p 108.
h,
Sambucem, 935.
19.
ow-,
376.
Scitamintum, 356.
- nepdensis, 108.
sambucur, 136, 11g,n3, ng.
S u r a t u b 946, 40.
Sauromatum guttatum, 406. Sclemnthea!. 911.
adnata. 136,15 96.
- centruroiden, 110.
Sclerantbus perennu. 85.
151 SAUBUI~IB,
331.
- Ebulus, 136.
Service Tree, 10.
Scleria, 41 I .
Saururus, 111.
- nigm 136.
&earnurn,
116, 10, nw.
Sclemarryus,
1
8.
Saussurea, 146. 13. 40.
Sunolus, 164.
- Afrimus, n4g,18.
- Oil, 094.
- Valernndi, 310, 1 8 ~ 4 1 . - gossypina, 32.
- orientale, 70.
Sclwodontium, 434.
- 2 tar-@ct,
151.
56 S A X Y D K150.
~,
prostmtum, ng*
- rCligiOm, Rople, 151.
secundum, 434.
Sandal wood, red, 185.
Scolopendrium. 41% 430.
Savine, 164.
Sandamh, 351.
Sswrw, 194.
- dubium, 499.
Beshnu, 191.
Sandoncum indicum, 141,
Savory. 301.
- aculeam, 191.
Saxifraga, I 1g,111.426,~6,40. Scordium Chamapitys, 309.
144.
- Bgyptises, 191.
- aciculata, Royle, 116. Scorzonera, 147, 40.
Sand-pear, 105.
b l i , 120.
- radiata, I no.
- brachypoda, 216.
Sand shifting, ix.
- indicum, log.
Scotch fir, 116.
- Brunonis, 126.
Sandstol~ehills, vii.
Seauvium, 123.
Screw pine, 408
- ccesia, 116.
Sanpisorba, ooo, 9 5
- P o r t ~ h ~ ~ ~ t 113.
rum,
- ciliata, Royle,nn6,1~7. Scrophukria 40.
Sanpiwrbeae, 901.
I 17 S c a o r a u u a ~ x x ~
189,
,
repens, ring
- crassifolia, 216.
Sanlculg 218.
- diversifolia. 116.
191, 291, 308, 976, S e t a h , 49% 4 1 6
141 S ~ n r ~ L A c x311,
r . 311.
italico, 418, 410.
- flagellarir, 126, 227.
Smtalum album, 311.
190, 40.
germanica, 418,410.
Scutellaria, 301,3i. 40.
- glnndrlasa, 116.
- myrtifolium, 311.
- galericulats, 90%
- Hoderii. 416.
- grru~ulata,216.
Smseviera, 389.
- imbricnta, 116.
orientalin, 301, 159, S e t b u m , 311.
- pineemis, 391,389.
S
e
t h i 13%
- lanuginosa. Royle, 116.
lanuginon, 389.
41.
- rivularis, 30%.
- indim, 135.
- li~ulsta,226, 127.
Roxblfrghians,389,391.
Scubd, 242.
Scutellerincre, 300.
- Moorcrofriana, 116.
zeylmlea, 389.
Seychelle nut, 395.
- mucronulata, Royle, Scutia indiea 169.
Z ~ y h h X 391.
,
Shaddock, 119, lo.
227, 206.
SaWUk, 410.
Scyphopborus, 437.
Sham, Ar. 4 I 9.
- odontophyua, 116.
Seaforthis, 395
410.
S h a h - b ~ b t 345.
,
- parnicssifolia, 126.
&ah loot. 337.
Sapan-wood, 185.
S h i g h u r , height of, rii.
- ramulosa, 116.
Seasons of cultivation inHL
39 S A P I N D A C I ~ , 136,166,11%
Shalkur, 36.
malapa, 18.
- Sibirica, 126.
3-26.
Shallot, 399.
• - gpittdora, 226.
&&?#Urn, 307.
Sapind& 137.
Sham, 231.
- ste11ophylla,Royle,~n7, Seeomone, 273.
Sapindun, 137.
Shea-tree, 1144 1 6 .
126.
emetica, 174.
- aeuminatus, 137, 141.
- of h p w Alpinm, Shedhrdie-otuc. 413.
Saxifrap, 195, 21.
detergens, 137.
Sheep's Fescue grorr, 414.
86 SAXIQPAO~AC,
%15,17,15.
emarginatus, 137.
974.
Shedmy. 264.
Sqri, 281.
- esculentus, 138.
b u r i d s e a , 75.
Shipkee, 35.
Sedum, 122, 1 ~ 1 , q o .
laurifolius, 137.
Scabiosn, 14,I n I, 40.
Shimng Mountain, 36.
- admotrichurn, 191.
- rubiginosus, 138.
- Candolleana, 145.
Shiraz Tobacco, 183.
- azureum, 213.
- Rarak, 137.
- Columbaria, nqg
- capitatum, Royle, w%. S h i r k h a , I*, 166.
- spec1orq 14.
- Saponaria, 137.
Shoh, 114.
eoccineum. 111.
- senegalensis, 138.
- stellarifolia, Royle, 145.
Gemrdiinum, ass.
Shomez, Ar. 55.
Scaevola, 154.
SBpium, 317.
- Himalayannm, 11%. Shorea, 105.
- Aucuparium, 318.
Kcenigii, n s
C a m p h i a , 106.
- linearifolium, nm.
- indicum, 328.
- Taceada, 154.
Moorcroitianum, 91%.
robusta, 105, 106, 134,
Raevoleae. 254.
Saponeria 79, 138.
1% 178, 196.
- multicaule, 191.
Scammony, 164, 308.
- parfdha. 79.
Tumbugais, 106.
- rubmm, nnn.
I
- French, 274.
- Vaccwin. 79. 78, 9.
Shoturcsb, 10%
- rinmtum, 112.
108 S~ruralr,261, lbq.
- Smym4 974
Shubit, Ar. nng.
Snndicinrae, 131.
Sarcocephalus esculentus,
sglgh 47.
Shuer-al$n, 430.
169.
Scarlet grain of Poland, 8 5 S c J h h . 301.
Shufl-ah, 104.
S m . 353.
Sarcocordylis, 330.
Seepa, 346.
Scaoo, 258.
Sht$nCuChucyat, 351.
,
Snrcococca pruniformie, 317. 160 S c r r ~ c z s 346.
-ul-murr, 176.
& ? u u ~130.
Schaepfia, ~ 3 5160,19.
- nepalensia, 327.
.
Shdhw, 416.
Skaaron, 130.
acuminata, 935.
S a r c o l o k , 181.
Shuhhr-odaahw, 167.
M a m, 193.
~ ~ C O ~ O 173.
~ U S ,
- f r a y s , 23%
Shungasu. Pers. 358.
Seik county, L
Scheuchzena, 401.
Ssrcopl~yte,330.
Sh&,
of Scripture, 371.
"'m&te, 319.
Sarcopynunis. 2 1419.
Schinus, 179.
ha1 bark, 325.
Shuteria, 367.
- Molle. 17%
- nepdeneis, 015.
901, 1%
Sibbaldis,
S f i c h , 315.
- Bayhl-,
175.
Sarcoste~nmq173.
- precumbens, 103.
Selinum, 118.
- brevistylum, 274.
- niara, 176.
- purpurea, 208.
Semecarpus, 17b19.
SchIeichm, 137,
Sargassum, 441.
- cuneifolium, 174, 178. Sibr, Ar. 389, 30.
Smlnrra, 416.
Schlotheimia, 434.
Anacrrdium, 174, 178, Sibbur, Ar. 390.
Schmidelia, 137.
Stlmenla~ra,144.
S i q o ~ 218.
,
- sem~ta,138.
S a r ~ a ,381.
13.
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ALPHABETICAL LIS T OF PLANTS
Smilax laurifolia, 383, 381.
Sida, 83, 8, 31.
- Yacalucha, 383.
- ab~itilon,84, I 16.
- mamphylka, 384.
- asiatica, 84.
maculata. 381, 384.
- cordifolia, 83.
mauritanica, 380.
- graveolens, 83.
medica, 381.
humilis, 83.
- nigra, 380.
- indica, 84.
- officinalis, 381.
- periplocifolia, 84.
o d i o l i a , 380, 383.
- populifolia, 83, 84.
- oxyphylla, 381.
- rhombifolia, 84.
prolifera, 380, 38 I.
- rhomboidea, 84.
rigida, 381.
- tZmf& ? I 16.
- Rorburghiam, 38 1.
Sideroxylon, 11% 961,163.
. tiyphilitica, 362.
Sidhac~l,358.
- Villandin, 38 1,383,384.
Sib, Ar. 169.
- zeylanica, 380.
Siegesbeckia, 948.
Smithua, 189.
Sieversia, 901.
- ciliata, 201, rgl.
elata, 90.1.
- sensitiva, 191, 13.
- humilis, Royle, 907.
Snake-bites, native cure for,
Sikhoonw. Gr. 144.
32 1.330.
Silene, 78, 79, 40.
Snow,red, 441.
- altaica, 79.
Snowy Mountains, xi.
conlca, 79.
Passes, 31.
- conoidea, gg, 78.9.
- - climate, 31, 33.
- Falconeriana,Hoyle. 79.
- cultivation, 32.
indim, 81.
- height of, xviii.
- intlata, 78, 79.
- vegetation, 39.
- Kumwurensis, Royle,
- peaks of Himalayas, xi.
79.
XIII.
- long10ora, 79.
Soap-berry, 138.
Moorcmftiana, 79.
- substitutes for, 137.
- viridiflora, 80.
Soecotrirle Aloea, 390.
- viscaginoides, 78, 79.
Soda-earth, 3 19.
- viscma, 79,78.
Soda from Western Lakes of
- Webbiana, 79.
India, 3%.
St~swrac.78.
- Himalapan, synopsis of, - sulphate of in Tam&
risk,
114.
by G. Bentham, Esq.,
Sojo, 116,189.
79.
I iti S O L A N I 979,189,308.
~,
Silk-worm, 337, v. Zool.Ind.
Solanine, 980.
Silphium of the Ancients,
Solanum, 279, 180, lo, 31.
130.
- crassipetalum, 279.
Silver Fir, 350.
- Dulcamara, 279.
Simaba, 158.
- indicum, 179.
Simaruba. 158.
- Jacquini. 279.
? excel= 158.
- laxum, Royle, 179.
58 S I X A R U S E
158,
~ ~ ,153.
- lysimachioides, 179.
Simla, xiii.
- hfelongena,179.
Sinapis, 69, 70, 93, lo.
- n i m m , 279, loo.
- dichotoma, 70.
- pseudoquina, 980.
plauca, 70.
rubrum. 179.
juncea, 70.
ramosa, 70.
- verbascifolium, 279.
Solidago, 14.9, I 7.
findoe bark, 325.
Solomon's Seal, 380.
Sin,+, 48.
Som, Ar. 393.
Singlrora, 2 1I.
Sonerila, 114. 31.
Stngya Bikh, 46.
maculata, 115.
Sinkoo, 179.
- tenera,l15.
Sioja sanguinaria, 136.
Sonf,
Hind. 229.
Siphonia elastica, 339, 328.
Sonchus, 247, 110.
f i l k , 171.
- myensis, 147,
Siasoo, 5, 14 31.
enopus. 247.
Sisymbric~m,69, 40.
olemeus, 150, 147, g.
Sophia, 69, 120.
Sonneratia, 116.
Si&&-rittc,358.
Sonth, 35".
Sitar, what made of, 1I 8.
So~~flta,
I 90.
Sifz, 175.
Sooilha, 373.
Sium, 118.
Suohh-durrun, 374.
Sizygium, 216, 217.
- Jambolana, 2 16,117. Soornbul-jnrsee, 39 I.
Soongnum, g j .
- Jumawa, 2 16.
Soorujhal. 2 1 3.
- Panialla, 9 16.
gltll~ca,18a.
- vcnulosum, Royle,~16. Sophorn
- Houghinnn, 196, 188.
Skirret. 241.
- rnolli*, 1.88, 196.
Skimeria, 307.
- to~nentosa,IRA.
Slevogtea, 170.
Sophorea?,
181, 188.
176 SMILACE-%,
379,378, 17.
Sorbus,
202.
Smilacina, 379
Soqlium, 41P.
Smilax, 382,379, 383.
- bicolor, 419.
- nsprra,,3?3. 380.
- cernuum, q 19.
- catalonlca, 380.
- cultivation of, 163.
- China, 381, 383, 118.
- halipense, 416.
- cumanensis, 381.
- saccharatum, 419, 415.
- elepns. 381.
- vulgare, 41 I , I 94, 111,
- excels;^, 380.
418,419.
- ferox, 381.
Sorinjmt, Ar. 385.
-fu&p~s, 384.
- shereen. Ar. 386.
- glabra. 381. 383.
- tctU;h, A r . 38ti.
- glycyphylla, 383.
Sorisha, 93.
- lancerelolia, 380, 383
Sosan, 372.
- lanccolata, 118.
.
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Sugar, manufacture of at Cal&~hannin of 46th Psalm, Stellaria, 7440.
media, 78.
372.
na, 4-44
Somm, Ar. Pem. 379, 388.
Stellate, 17,238, 137.
Maple, 135, 166.
Soucan, Ar. 388.
Sugbeenuj, Ar. 131.
Stemodia, ago. ngl.
Soulamea amara. 76:
Sujee nuttee, 113.
Slenuma tuberom, 381.
Source of Ganges, x~v.
Stenactis, 149.
Suhhur, 416, 178.
Southern Himalaya, xiii.
Etenosiphonium, 197.
- -od-arhur, 175.
Soya, Hind. 119.
Sterculia, 102, 1lg, 110, 31. S h n y a , 174, 308.
boymida febrifuga, 142, 975.
- acuminata, 161.
Sulcrkhe, Ar. 395.
Sparganium..4i?, 408.
Sullah, 349.
Balanghas, 103.
- angustfolium,~0~,~08. Chicka, 10%
Sumach, 164.
coccinea, 102.
. - carinaturn, 403.
Sumachine, 170. 174.
.
fatida, 103.. . ,
Sparturn. 417.
Svmah, Ar. 420.
guttata, 102.
Spathaglottis, 365.
SumbuL 241.
- %gacantha, 101.
Spathodea, 195.
root of, 141.
urens,
ion.
Suavut-ool-aauh 9 I 4
Spergula, 78.
- villosa, 101, 15.
- indica, 78.
- toorfa. 214.
Stercuheu~,ion, 13.
- pentandra, 78.
Sumugh aralce. 183.
Spemacuce, 138.
Stereocaulon paschale. 437.
Sm~mdur-phd,116.
- ferruginea, 139.
Sticta pulmonncea, 437.
Sun, 84.
scrobiculata, 437.
Suna, mukhee, 201,186,185.
- Ppy~r939.
Spermadletyon suaveolens,
St&agi?~a,311.
sudnd, 141.
138.
Stilago, 341.
-farow, 142.
Spermaxpm, 118.
.
a h d r a , 341.
Itit& 142.
Sphranthus, 148.
StUingia sebifera, 111,328.
- dalioon, 141.
- mollis, 148, 250.
Stipa tenacissima, 427.
-jibuUce, 94%.
Sphserococcus, #I.
Stipaceae, 415.
ooCtesb, 14%
Stockholm, climate of, 183.
S p k o p s i s , 248.
room-, 941.
Spharopteris, 419.
Stone pine, 351.
- ~~, 941.
Storax, 161, 164.
S p h s a c m e , 14%.
Sundroor. Ar., 35%
fragranci, I 41.
Storms in India, viii.
Sunipia. 365.
spectabilis, 141.
Stratiotea, 377.
sum, 334.
Sphaerostemma, 6 I.
Sunflower, 251.
cle~rordcs,377.
- gmndiflurum, 61, 61. Stratiotidea, 376, 377.
Supuedan, Perk 344.
Sphagnum, 91.
Strawberry, 103,11, 93.
Surga Hooer, xv.
- obtusifolium, 436.
S h m s , direction of, vii.
Suriqada. 326.
Sphenocarpus, 59.
Strelitzia, 356
S ~ h h u a430.
,
Sphenoclea, 8.
Streptium, 198.
Surkunda, xiii.
Sphenophyllum, fossil, 431.
Streptocarpus Rhexii, 993.
Suroo, 352, 348.
Spinea, 101,203,18.
Streptocaulon, 173.
Surul, 319.
callom, 111, 913.
- ealophyllom, '273.
Survey of Himalayas, xii.
- chamcsdrifolia, 103.
8useana, Sy. 37%.
Streptop?, 379, 380.
Kamtschatika, 90% 94.
- alplna, Royle, 380.
Susinum, 379.
- borealis, 380.
- Lindleyana, 203.
Surlej, source of, xxii.
- Ulmaria, 103.
- candida, 380.
Surlee, 358.
- sorbifolia, 103.
- furcca. 380.
s u b % 47.
- trifmtata, 216, 903.
- pallida, 380.
Suvekoon.nebbek, Ar. I 70.
Spiraeame, 101.
- peduncularis, 3R5.
SUWO~,
404.
Spirnnthes, 368.
- purpurea, 380.
Swmrtziee, 188.
- amena, 368.
- simlhz, 380.
Sweet acorn oak, 345.
Spodiopogon, 416.
Strobilanthes, 197, 298.
- bay, 164,324.
- auriculata, 198.
- laniger, 416.
Cdamus of tbe AnSpondiaceaa, 179. 174.
Strophanthus, 169.
cients, 495.
Spondias, 174.
Strycl~neae,6.17 I.
cnne of Scripture, 415.
- mmgifera, 174, 13.
St rychnia, 337,271.
- potatoe, 308, 116.
sporobolus, 41 5.8.
Strychnos, 970, g l , a69,30,
- tea, 383.
pullida, 416.
Ssert~a,176.
3'.
col~~brina,
172.
- alala, Royle, 177.
Sp?, 241.
Splces, 4.
- lgnatii, 171.
alternifolia, Royle, 157,
" Spikenard," 142.
- Irlnocue, 271.
278.
of the Ancients, 141
- Nux vomic~,971,ljl. - anguslifdia, 177.
- potatorum. 971.
495.
- caerulen, Hoyle, 177,
Spilantbes. 150, 948.
- pseudo-quina, 171.171.
178.
Spinacia tetrandra, 319,318
- Tieute, 271.
- cuneata, 177.
Spindle tree, 310.
99 &TLIDIEI&, 154.
- petiolata, Royle, 17;.
Spinifex, 416.
Stylidium, n 15
purporea, Royle, 177.
squarrosus, 416.
Stylidium, 254
speciosa, 277.
- Kunthii, 1%.
Saieteniajebrifu~a, 141.
Squill, 393.
substitute for, 374.
- tcnellum, 254.
- Mnlrogani, 143.
squilla, 391.
- uliginosl~m,154.
Swietenieae, 140.
- mritima, 393.
- Wightianum, 154.
Sycan~ore,134, I 35, 161, 135.
Sringavem. Sans. 358.
Stylocoryne, 138.
Symphandra. 153.
Stschydeae, 300.
Stylosanthes, 189, 191.
- stylosa, Royle, 153.
Stcrchys.301.
260.
105 STYRACEAS,
Sympllorema, 198.
- sencea, 301.
Stynix, ~ 6 0 , 2 6 1 .
S.ymploeincte, 160.
Sta~mariaverniciflua, 179.
- Benzoin, 161.
Sy~nplocos,160, 161.
Stalagmitis Cambogioides,
- officinnle, 261,~60,16.+.
Hamiltoniana, 261.
131.
SU~ZCO,
334.
paniculata, 261,165.
Shnhopea, 365.
Succory, 10.
racemosa, 161,165.
Stapelia, 271, 274.
Succulen&e, 111.
semlata, 261.
Staphylea. 166. 167, "9, 1 3 Sudab. 155.
- virgat& 261.
Emodi. 166, 16.
Suhburg, 203.
96 S Y N A N T H E R
145,
E ~ ~146,
,
Stayliyleacese, 16F.
Suecia, 319.
113, 244.
1 Star apple, 963.
Sufled til. 194.
Syndesmis, 174, I 75.
Statice, I 19.
- toot, 337.
Syrian region, 70.
Stauntonia, 61,123.1;.
Sugnjyoon, 131.
Syringa, I 19,266,23,15.
ar~gustifolia,61.
Sugar, 122, 123, 398, 4,425.
- Emodi, 167.
Brunouiana. 61.
- cane, I 17, 118, 163,
Syrrhnpodon, 434.
- latifolia, 61.
418, +6, 4, 29, 30, Syzyg~um,31.
Stauranthera, 233.
41.
Stnvesacre,46.
cultivation of, 426,119. Tabusheer, 427.
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AND SUBJECTS TREATED OF.
Tabemmmontanq 169.
- coronaria, 370. .
utilis, 170.
T-ahaca,
'77, 133.
Tacca, 377. inn.
arpera. 377.
cristata, 377.
dubia, 377.
*Yfdia,
377.
laeviq 377.
monraptr. 377.
- prnnahhda, 377,978.
Taaonia pubeueens, 111.
Rafllesiana. 377.
Tam2 Yay. 378.
174 TACCACXB,
377.
Tanitis, 418.
Tageterr, 148.
- erecta, 148.
patula, 148.
Tai-hoang, 3 14.
T d a , 407.
T*M,
159.
Tali, 396.
111.
Tali~~um,
cuneifolium ? mi.
indicum, nli.
- strictum, 111.
Tdimfar. 159.
Tallow tree, 1 17, 118,161.
cultivation of, 117.
- of China, 318.
T a m . 37,38.
Tunala leaf, 315.
Tamalapatra, 325.
Tamarind tree, 185, lo.
Tamarindus, 183.
- indica, 183.
71 T A M A R ~ ~ C I 113.
NEE,
Tamarisk, 161, 37,114.
Tamarix, 1i 3, 1 19, 110, g.
- africana, 114
- articulata, 01 3.
- dioica, 114, 113.
ericoides, 214.
- Furss,%13,~1~+.
- gallicg rrl3,rrie
- indica, 1 %
114.~
- orientalis, i i 3 , ~ 1 4
substitute for hopqi14.
Tamboolee, Sans. 331.
Tampui 138.
T a m , Ar. 397.
Tamus, 37% 379.
Tanacetum, oqg.40.
Tongh*
m h ~ w a971.
,
Tanghrn tree, 17 1.
werful poison, 171.
Ta%' "9,349.
Tansy, 150.
Tontam, 315.
Tapioca, 318.
Tar, 396,399.
Tars, 396,407.
Taraxaeum, 18,250,147.
Tares, lo.
T o m , 399.
Tnrtar, cream of, 146.
Tartaric Acid, 146.
Tataric Furze, 198.
~tltary,38.
climate, 38.
- cultivation, 38.
plateau of, 38.
table land of, xxi.
T-md
of Avicenna,?
184.
Tat, 103.
Tatteas, 194.
Tauscheria, 6gr 40.
desertorum, 69, 41,7a.
5 laslocarpa,
P gymnocap, 71.
losiocmpo, 71.
T-eak
430Taxinen?, 348.
Taxodium, 348.
Taxus. 3 4 8 , s ~16. 110.
bacmta, 350. 361.
nucifera, 350, 951, 113.
T q 4 407-
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Tilleea ? IS%.
Tetracern, 58.
? pentandm 111.
Temdium, 157, 314.
- cymosum. 157.
Timothy V,
4lq.
- fruinifolium, 157.
Tininria, 314.
Tira. 70.
Temgonia mpsnsq l o g
Tetrpmeles, 340.
%-yak fd,
50.
Timqj, 97 I.
Tetranthere, 314.
To-,
~ a n , r r h ,16q, q,
apetala, 314, %
.3
- Rohurgh3%
10, 19~4%.
climate required for.
395.
sebiiem, 316.
983.
culhvation of in h e Tetrapeltis, 366.
Tetroncium, 401.
rim, 983.
in India, 987.
Teucrium, 301.
history, 189.
- Cbamdqa, 30%.
Manilla, 185.
T u b 4 333.
Martaban and A m ,
THALAWTMIE,166.
goodness of w e ,
T h d 4 356. .
185, 186.
Thahcrr~m,4,
30, 40.
1%.
of
C h u m . 186.
appendiculatum,
45.
in opeu sir in
Persian, 4.
- elegank 51.
England, 116.
some Indian, high price
6avum. 45.
- in Assam, Mr. Swinof, 189.
foliolosum, 46.51.
ton, 338.
kinds of. log, 1 lo.
species, 183.
majua 46.
- marginatum, 5 1.
Toddalia, 157.
native, log.
l\1axwelliitq5,51.
aculeatn, 157.
Paraguey, 168.
Boribunda, 157.
- microphyllum, 51.
plant, account dcultineuroesrpum, 51.
Scopohu 9 157.
vation, 117.
- paucitlorum, 51.
Toddy, 399.
cultivation of ar
Tofieldla, 385.
- radiatum, 51.
Rio Janeiro,
126.
vrginatum, 5%.
nepalensis, 385.
Tolu, balsam of, 189.
in Nepal ten feet %ma, 349.
Tomato, 280.
Thapaia, +.
high. 114.
Tomentum. 198.
probnble culture Thaumasia, 4 1 .
Tookhm balungoo, p g
of in H i n d & Thea, 107, 108.
Too&,
118, nig.
Bohea, 115, log.
yas, 114.
Toon,
3 1.
- chinensis, log.
unsuited to trocochinchinensir, 108.
Tooner, 351.
pical climate,
oleo- 108.
Toonghi, 4 14.
116.
Toorbud,
308.
viridis,
115,
110.
vigorous growth
107.
of at St. He- w ,
T T , 194.
Tounmj, Pem. 130.
T h e , 178.
lena, 116.
Th&, 3.50.
Towwywybeen,
1% 114,%67.
mil suited to, 111.
TooLh-brush tree, 319.
- substitute for, ngg, qng. T h me@ 375.
Theobroma Cacao, 103.
noeef, 380.
Toohm, 337wild, log, 118.
Thermopsia, 189.
Tor, 193.
Teak, 178, nw.
- barbata, 196, 189,944. T w s 93.
Tordyliopsis. 119.
Thesium, 311.
- foresb of, 299.
Himdense, Royle,~%n. Torenia, ago, 191.
T ~ t o n a 198.
,
cordifolio, ng 1.
liniphyllum. 311.
~ d i s 178,
, 499.
- parviBom, 191.
Thespesia, Rg.
T-,
195.
Tmk, 70.
populnea, 30.
Teezork, 47.
Torilis. 218.
T h i n Chan nlountsinr, I.
Tq-pat, 3 1 5
Torricellia, 133.
T&6. agg.
Thibaudia, 155,956.
caulialats, 956.
Tortula, 435,434.
T h , 999.
loranthiflora, 256.
- mgustifolia, 435.
Telinga Potatoe. 407.
rmota, 255,156,157.
fallax, 435.
Tdlia, 47.
indica, 434.
setigera, 156.
Temperate transition zone of
Sprengelii,
156.
Tournefortia,
304
Mirbel, 163.
" Tous les mois," 356.
variegata, 156,157.
Temperature: see Climatr;
- vaccir~aceq256.
Toxocarp~w,173.
uniformity 4 1.
Tmcbydmm. 131, nag.
- verticillata, 156.
Tengow, 3 13.
- Roylei, 131.
Thibet leaf, ngg.
Teniaee, 118,119.
Trachymus, 415.
Tephrosia. 189, 191.
Thlaspi, 69.
arvenae,69, 119, 190, Trachytella, 58.
candida, 191.
Wescantia, 403,9, 16.
18.
di6i1sq 191.
uillaris, 403.
- purpurea, igi.
Tlioa, 347.
- radima, Royle, 40%
Tani, see Turai, IS.
Thornrain t q d m i a , 406.
Tragacanth, 164,loa.
60 T X ~ X B I N T H A174
C ~157,
E , T h o o m , 351.
T M y b a n , P m . 387.
Tragacanth 193.
151, 13, 341, 136.
Thrinax. 395.
317.
Terminalia. 179, aog, 13.
cannabis, 327, 318.
- angustifolig 110.
Thunbergia, 197. 31.
involucrata,
328.
Thunbergiea, 197.
Bellerica, log, i o.
Tragopogon. 947.
Thw, 177.
- Benzoin, 110.
- gracilis, 150.
Cstappa, '210.
Thup, 319Trap, oil.
articuhta, 351.
Chebula, 2 9 , 910.
- hicornis, 1 1 1, 116, 111.
orientalis, "7, inn.
- citrina, log, 910.
- bispinom, 1I 1, g, 17.
gangetica, 110.
'Wme, 3 0 % ~ .
Tree cotton, 96.
140 T ~ y r n m q391,391.
molluccana, 110.
Tree of life, 351Thymus, 301.
Uqan, log.
Trematodon, 4.35.
Serpyllum, son, nq,
Vernix, 179- longicollis. 435.
49 T~PNSFK(PXIACL~
107,
17Trianttrema, 2.11.
Tiaridium, 304.
160.
- crystallinn, 111.
Tiarella, 116.
Terra menta. 358.
decandra. 19 1.
Terraces in Himalayan, xvii. Tibetan Himalayas, xxiii.
obcordats, n l 1.
Ticorea, 156.
Teshoo Loomboo, 37.
T h dye, 167.
?asv 364.
Testiculus canis. $9.
Tnbulus, 153,116.
Tikhur. 359.
- vulpis, 369.
- lan*nosus, 153.
Ti1 ke td, ngq.
Testudinaria, 379.
Tricera, p 7 .
Tilia. 119.
- elephaiitipes. 378.
Trichelostyh, 41 1, 414.
ng T l ~ i ~ c r103,83,13,17.
a,
Teta viridipora, 381.

T a ~ c f390.
,
Tea, 108, to 118, 9g.
black, 110.
country, limits of, 106.
m i in, 6
anow in, I 16.
Places for experiment
on: 5, 1%.
diatr~ct&111 . 1 1 5
c l i i t e , 115.
coldnesa of, 116.
vegetation of,
116.1ng
compared with
Himalayan,
119.
green, I 10, 115.
hardier than block,
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Trichelostylii chatorhiza,qr 1
p m p k t a , 411.
junciormu, 41s.
milimes, 41s.
- quinquangulri* 419.
tetngona, 41%
Trichilia c a t h a n k , 143.
emetica, 14%
Trichili- I+, 141.
Trichodesmr, 306.
india,. 304,306.

-

-

304.
Tricholepis, 146.
Z~Y~W~CS,

Trichomanea, 418.
Trichonema, 371.
Trichosanthes, n 18.
anguiila, 219.
amam, 119.
dwhinak, 119.
eordatqzlg.
cucumenna, n 19.
dioica, 1lg.
m c k , a 19.
lacinio~o,119.
pdmata, 918,119.
substitute for Cdumb,
119.
Trichostomum, 434.
Tricyrtis, 385, 384, 15.
elegane, 385.
Trifolieae, 181, 189,lgo.
Trifolium, 189, ign, 197,
198.28.
alexandrinum, 161.
pratenee, 192,198.
- repens. ign, I@.
Triglochin, 401.
himdense, 401.
palustre, 402.
T r k ~ n e l b190, 189, 197.
Emodi, 197.
- esculenta, 197.
flmbriata, Royle, 197.
Frenum graxum, 190,
197.
gracilia. 197.
- incisa, Royle, 190, 197.
obcordata, 197.
Trigonocarpus, 195.
Trilepia, 4 i 1.
Lhotzkianq 41 1.
Hoylema, 41 I.
Trilliaceae, 382.
Trillium, 144,64,379,11,23.
cernuum, 382.
- Govsnianum, n g , 384.
Trineomalee wood, tree, lo).
Trionum, 28.
Trioateurn, 136,17. Ij.
Himalayanurn, 136.
Tripe de roche, 438.
Triphasin, 119.
trifoliata, 130.
Tripleurn, 368.
Triplectrum, 114
Tripl-tegia, 141.
Tripcapilota, 373.
msetum, 417. 161,18.
airoides, 417.
Triticum. 4 1 7 ~ 4 0 .
durum, 163.
repens, 411.
- vulgare,418,417.
Triumfettn, 103, ng.
angulata, 10%
- reatluns, 103.
- oblongata, 103.
Trizygia, 431.
- specioea(fossil),*x)[xvii.
Trollius, ~ , a 6 18.
,
patulus, 45.
pumilus, 654.
Tromsdorffia,993.
Trophis, 333, 113, 8, 13.
Tropical vegetation s t great
elevatione,l5,1g,e3.
Tropidia, 367.
Truffles, 440.
Tuher cibarium, 440
Tuberose. 389.
T u g y ~ 330.
,
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%315.

Tab, 86.
Tulip, 387.
common, 387.
Peninn, 387.
179 T U L I P A C386,989.
~~,
mPfm387.
Tulip& 386, 9%
Ceblans, 387.
Clusiana, 387.
- Gesneriana, 387.
Persica, 387.
- stellata, 387.
Tm, 178.
Tumbakoo, 285.
TumboI, Pers. 331.
Tunterd,
Tupiswa, 38 I.
aurantiaca, 381.
nutans, 381.
- Singaponana, 38 I .
- squalida, 381.
Tura'i, or moist land, 11.
- climate o&In.
- vegetation of, 11.
Turbith, 175.
Turboor, 118.
nr-gool, 399.
Turkey bemes, 169.
Turkish Olibanum, 178.
Turmeric, 113,356,358,357,
lop
' 9 ~ 9 34l3.
~
furnip. 70,17, 35.
Turnsol, 319.
Turpentine, 350~5.
American, 351.
Chio, 178.
Common, 35 I .
Himalayan, 351.
Strasburg, 351.
- Venice, 351.
Turphyla, 369.
Turpinia, 166, 29.
pomifera, 166.
Turraen, I 4 I.
pinnata, 141.
Turritis, 69,23, 25.
glabra, 69.
Tusai, 387.
Tushmezuk, Ar. 184.
Tussilago, 149, 40.
- Farfara, 249.
Tylopho~%
273.
- asthmatics, 174.
paucitlora, 173.
tenerrima, 173.
Typha, 407rlll, 9.
angustifolia, 407,408.
elephantina, 407, 408.
latifolia, 408.
190 T Y P R A C 407,
E ~ , 408.
Typhonium oruense, 405,
407.
trilobatum, 405.
Typhons, of China, 115.

-

-

--

-

-

-

-

-

ALPHABETICAL LIST OF PLANTS
Umbellifere, Himalayan, by
Dr. Lidley, sgn.
Umbilicus, 411.
- spathulatus, Roylg 21%.
Uncarih 138.
Uncinia, 41 1.
Nepalenais, 41 I.
Unona aethiopiea, 161,60.
- aromatics, 60.
U as tree ofJava, 337,171.
r m , 354.
Uraria, lgl,18g.
• - lagopus, lg1,101.
- hgopodioidu, 101.
- lagopoides, 101.
- picta. 191.
Umola, 169.
- elashca, 170, 319,338.
Urena, 83.
- lobata, 84.
- repanda, 83.
- sinuata, 84.
Urginea, 3141.
- mantima, 393.
Urhur, 193, 190.
Urophyllum, 238.
Urtica, 333.
crenulata, 334.
- heterophylla, 334.
- parvitlora, 333.
- stimulans, 334.
- tenacissima, 334, 335.
- virulens, 333.
153 U n ~ ~ c s335.
a , 340,113,
110,316,333,331 ,I 3.
~ m ~ r n u t h 190,
u , 100.
Urun-hhurlooza, 110.
Urzun, Pers., 419.
Usnea, 439.
barhta, 437,438.
- Borida, 437, 538.
Usteruk, 16I.
Utricularia, 491, I ~ I g.
,
- stellaria, 291.
Uvaria, 59.
- febrifuge, 60.
- longifolia, 59.
Uvularia, 384, 385.
- Hamiltoniana. 385.
- Leschenaultiana, 386.
- parviflora, 385.
- umbellata, 385.
U~lariae,385.

-

2:

-

-

10% VA~CINACXE,
155,957.

Vaccinium, 255, 256, 30.
- myrtillus, 256.
Vahea, 270.
Vablia, 226.
Valini, 3 1 I.
Valeriana, 24 I, 40.
aeuminata, 241.
bracteata, 241.
- celtica, 142.
dioica, 241.
- Dioscoridis, 14s..
mhd, 352.
- elata, 241.
UGiurn polypoides, 38 1.
Hardwickii, 241.
Uchalaroo. xiii.
- Jatamanai, 2~
- officinalis, 142.
Udruh, 358.
pusilla, 241.
Ufghat~in,155.
Ufmnteen, 250.
striata, 141.
94
~
A
L E ~ ~ A N241,
E ' E 24.4,
,
Uqgur, 171.
Ugoor. 17 I .
17, 25.
Vallaris, 269.
Ukhrot, 342.
Ukld-ooCjibbul, 301.
dichotoma, 270.
- - mulih, 199.
- pergulana, 8.
156 ULSIACEIE,
3.11.
\'allies of Caal~mere,xviii.
Ulmin, 341.
Nepal, xviii.
- Noakote, sviii.
Clrnus, 341, 349, 199, 14,
Itarna Serai, xviii.
179 19.
- effusa, 341.
Vallisneria, 376,g.
- erosa, 3.11.
alternifolia, 336.
- intqrifolia, 341.
- minor, Iioyle, 377
- 1;evigata. Royle, 341.
- oclandra, 377.
- lancifolia, 341.
- spiralis, 3j6.
Vallisneritre, 376.
- virgata, 3-11,
Vandn, 365 366.
Ulra. .++I.
8; K>IHELLIFEEIE,
227. 25,
- multiflora, 366.
231, 243, 40, 164, Vandece. 361, 365.
1 Tandellin, 290.
119, 1;.

-

-

-

-

-

-

Vandellin crustacea, 991.
diffusg 191.
Vangueria, 138.
Vanilla, 367..
aromaucn, 369.
pterosperm~,367.
Vanill-,
367.
Varnish, 111, 113, 114.
Piney, 107.
tree, 178,117.
of China, 3'1.
Vateria, 105.
indica. 107.
- lanceaefolia, 107.
V&anabhu, 47.
Vegetable butter, 194.
- European, 31, lo.
marrow, 11
g.
tallow, 111,11%
wax, 345.
Vegetat~on,highest, 37.
in Cashmere, 26,27.
- - Kemaon, 1%
- - Nepal. 25.
- limits of, 35.
- of base of Himalayas,
13, 16,20.
China I 16.
Hunkrung, 35.
Peerpunjal, 15.
- Tropical at great elevk
tions, 15, 16, 19, 2 5
Velanedn, 345.
velani, 345.
Velonw, 345.
Ventenatia, 107.
Ventilago maderaspatana,168
Vera Cruz, climate of, 28%
Veratreq 384.
Veratria, 385.
Veratrum, 385.
- album, 385.
- Sabadilla, 385.
Verbascee, 290.
Verbascum, 190.
- Thapsus, 290.
Verbena, 29%
- Kegundo, 299.
- officinalis, 299, g.
- triphylla. 299.
124 VERBENACEIE,
198, 193.
Vernonia, 948.
- anthelmintica, 250.
Vernoniacere, 248.
Veronica. 290, 40.
- agrestis, 290.
- alpina, 290.
- Anagnllis, ogo.
- Beccabunga, 290.
- biloba, 290.
- bederifolia, 9.
- serpyllifolia, 290.
- undufuta, ngo.
- virginica, 120.
Feroniceae, ngo.
Verrucaria, 437.
Vetch, lo.
Vesicaria, 70.
Viburnum, 236, 225, 119,
15, 23, 20,31.
cotinifolium, 236.
- erubescms? 236.
prand~Jlorum? 136.
- Rlullaha, 236.
- nervosum, 236.
- polycarpum, 236.
- punctatum. 236.
Vicatin, 229.
Vicia, 190, 28, 40.
- angustifolin, 190.
- Cracca, 190, 200.
- dumetorum, 200.
- F;~l)a,zoo.
- rigidula, Iioyle, 200.
- satira, 190, zoo.
- sylvatica, 192, 200.
- tenera, 200.
Vicieze, 1 8 1 , 190.
- cultivated, 193.
Vicoa, nqfl.
- indica, 148.

-

-

-

-

-

-

-

-

Wahura, 142.
- piscidia, 143.
Waltheria, 102.
- indim 102.
Wampee. 130, lo, 119.
Water chesnut, 414.
I' - Lily," 377.
- melow, I 16, 112.
W a 399, 347- tree, 116.
- vegetable, 345.
Wedelia, id.
Weeping fir, 349.
Weissia Templetoni, 436.
Wendlandia, 138.
- cinema, 238.
- exserta, 238.
- puberula, 138:
Western Ghaots, vl.
Weymouth P i e , 349.
Whartoo, xiii.
Wheat, 416, 41% 118, IS%,
123, 4, 33, 1 0 s 13.
19, 319 17, 29,
359 39.
- Egyptian, 163.
Whin. 35.
White Mountain, xi.
- mulberry, j37.
- pepper, 339.
- Poplor, 344.
Whitia, 193.
Whortle berry, 155.
Wightia gigantea, 295.
Wild Pepper, 299.
Willdenowia teres, 410.
Williamsbourg, climate of,
983:
Willoughbera,
- edulis, 338,
169.170,272.

V i 415,411 J 417~18.
diidra, 416.
- pllida, 416.
Vilarsia, 401.
- &stab. 177.
- indica, 177.
- nymphidea, 177,401.
V~nca,2%.
- parvitlora, 170, s71.
Vindhya nmge, v i i
Vine, 28.
Vinegar, 146.
Vinifene, I++.
Viol& 74, 119, 14, I59 11,181
40.
- bitlora, 75.
- canma, 74.
- kunawurensis, 75.
- odorata, 74.
- prionanlhs, 111.
- reniformis, 74.
aerpens, 74.
tricolor. 74.
- variegata, 120.
15 V~oucra.,74~17.
Virgilia, 188, 189.
- aurea, 189.
Virola sebifera, 323.
Viscum, 935.
- dichotomum, 235.
- elonptum, 235.
opuntioidas, 235.
verticilliiorum, Royle,
935.
- Wightianum, 135.
Vuh, Sans., 47.
Viaham, 45.
Vismia guianensis, 131.
Vitellaria paradour, 264.
Vitex, 198.
- Agnus Castus, 199.
- altissima, 199.
- arborea, 199.
- incisa, 199.
- Negundo, ngg, 8, 121.
- trifolia? ngg, 111.
- triphylla ? 299.
Vitis, 144, 8, 17, 40.
- adnata, 144.
auriculata, 1M.
- Capreolata, 149, 145.
carnosa, I++.

-

.--

38,

-

Willow, 341, 3 4 ~ 3 6 ~ 1 8 .
Wine. 146.
Palm 398.
Winenland, 146.
W ~ m e a u58.
,
Winter cherry, 180.
Winter's bark tribe, 58.
Wood oil,
Woad,
71. 107, lzn, 193, 194.

-.

- - tree, 178.
- of black poplar eaten.
345.
- -sorrel, 151.
Woodwardia, 429, 1 18.
- radicans, 4?g.

- g ", 145
hcd~acrn,145,149.
- japon~cu,149.
145J

Wooginos A b p ~ m 158.
,
Wool,
Wrightia?
Thibet,
396, 5.
2%.

- macrophylla, 145.

- Nepalensb, 149,
- lanata, 145.

- ant~dysentenes,170,
171.
- coccinea, 270.
- mollisaima, 170.
- tinctoria, 270.

- lanceola~ia, 145.
- lstifolia, 144.
- ubrecta. 145.
- parvifolia, 145.

- quadrangularis, 145,
144.
- repens,
145.
- rosea, 149.
- Rorburghii, 45.
- rugosa, 145.
1

- semi-eordafa? 149.
- sermlata, 149, 145.
- tomentosa, 144.

Vitivayr, 424.
Vittaria, 428.
- elongata, 4-29.
Vittma~~nia,
158.
Voacanga. 150.
Voandezia subtenanen, 161.
Volkameria inemis, 199.
Vucha, Ssns., 406.
Wahlenbergia, 953.
- agrestis, 153.
- cervicina, 253.
- dehiscens, 253.
- ovata, 253.
Wallichia, 102.
- cayoloidcs, 396.
Wallrothia, 298.
Walnut, 341, 117, 10,11, 28,
19, 3% 349 35.

i

Wulfenia, 290, 31.
- obliqua, 293.
Wuj, 406.
wurd, Ar. 203.
W d , Pers.344.

Xanthium, 148.
Xanthoxylumv. Zanthoxylum.
Xanthocllymus dulcis, 132,
1337 309 6- ovalifolius, 132, 133.
- pictorius, 13%.133.ti.
Xanthopicrine, 157.
Xanthophyllum, 76.
X a n t h o r r k hastilia, 393.
Xerotes, 400.
Ximenia 154,118.
- rigidum, IM.
Russeliana, 129.
Xylina, 85.
Xylocarpus Granatum, 142,
144.
xylon, 85.
- arboreurn ouctornm, 99.
- maderaspolnrte,yg.
Xylophylla, 327.
Xylusteum, 337~23.

-
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AND SUBJECTS TREATED OF.
191 X y n a x z , 409.
Xyris, of Dioscorides, 372.
X Y ~ ~409,410.
S,
indi? w.
punflora, 409.
- schenoides, 409.

-

Yam.407~116.
- Otaheite, 379.
West India, 379.
Ymsll, 168.

-

- buwmsmugr&,

383.

Ye&,

378.
Ye& 189.
Yew, 350,11,33,34.
Ywnanee (Ion!an) or Greek,
v. passun.
Young fustick, 179.
Yucca, 389.
- aloifolia, 163.
- gloriosa, 39 1.

Z a r b d , 178.
Zea M a p , 410.
Zokccc, 396.
Zcdomio of old authors, 50.
Zedoaria rotunda, 49.
Zalacm edulis, 395,399.
a d o ~ y 359.50,
Zamia, 347.
ZPnoichelia, 433,403.
- long, 359.
round,
359.
- indica, 404
- of sl1ops. log.
Zanonia, 1 18.
Zanthochymus v. Xanthochy- Zeera-meah, 219.
- mIed, ,229.
mus.
Zanthopicrine, 157.
Z d u 4 359.
Zeuxina sulcata, 368,g.
Zanthorhiza,
46.
50 Z ~ n n ~ o x r u m157,
, 15% z q t - d , 359.
- yabi.,.sn.
159.
Zanthoxylum, 119, 110, 157. Zinchin, =I.
- alatum, 157.
Zingiber, 35R.
Avicennae, 157.
Zingiber, 356,357, 13.
- Budrunga, 157.
- capitatum, 357.
- Cassumnar, 358.
- hostile, 157,333.
- piperitum, 157.
- ligulatum, 357.
- Re@ 157.
- offieinale, 358.
167 Z ~ ~ a ~ s r s356,
r c 361.
~.
Zapania, 198.
- nodiflora, 999, g
Zinrid, 323.

'Glossopteris danaeoides,*uxvii

-

Z M , 64.
zicypbus. 168,169,396,8.
- wuminata, 168.
- Z n o p l i , 168.
Bhunder, 168.
- B~NOBB,
168.
- Jujuba, 168, 1 6 g , ~
latifdia, 168.
- Lotus, 169, 170.
- mauritinna? 168.
- Minaporieneis, Royle,
168.
- Nap- 168, 16g.
nitida, 169.
- r u p a , 168.
ruminata, 168.
- - Spina christi, 169, 170.
- vulgaris, 169.
xylopyra, 168.
Zonaria, e)I.
Zone, temperate transition
of Dl irbel. 16%
Zoofoe-yak, 301.

-

Zorn!a, 191,430,190, 189.
Zopu
pungem
, 416. 416.

-

P49 ; AI.,
50.
Z w h , 167.
Zambd-indi, 391.
14.
. Zdr-i-hhowh,

-

-

Z*dPur,

, w; &h"";

- -mchoo, no&
z ~ r m o l a ddurU2, 330.
plrd, 330.
9330.

-

- f u d , DO.

Z~TRUb-bla~aa,
362.
Z d . AI., 419.
Zygodon, 435.
47 Z r a o r e r i i r s , 153.
Zygophpllom, 153.
coeemeum, 153.
Zylopia aerioer, 60.

-

FOSSIL PLANTS, FIGURED.
I *Pecopteris Lindleyana,*xxxvii I *Tryzigh speci-,*xnvii 1 *Vertebraria indiaa,Lmvii I *Vertebraria radiata,*uuvii.

INDEX O F ZOOLOGICAL SUBJECTS.
Acanthoscelis, 11%.
Acanthurns, xlvii.
Accipiter Dussumieri, Ixxvii.
Nisus, luvii.
Acherontia, 1.
Acupalpus, xlv.
Adoretus, xlvii.
Adorium, lii. mviii.
Xgialia. xlii.
Agonum, xlii. xliv.
Agotona, lxirAilurns fulgens, lxiii.
Alauda, luvii.
Alcedo Bengalensia, Luvii.
- rudis, Lnvii.
Aleuchus sanctus, l i i
Amam, xliv.
Amarygmus, xlix.
*Ammonites (fossil),xi~uvi.
Ammophilus, xli.
Amyxodon ?ivalenais (fossil),

-

=I.

Anaa Cassrca, 87,l.yviii
Creeea. lumii.
- cristata, Imiii.
- clypeata, lxxviii
- Girra, lxxviii.
- leucopthalmoq
lurviii.
- precilorhyncus,
lxxviii.
- Penelope, l u v i i i
- Querquedula,
lxxviii.
Anastomus Typus, luvjii.
Anatidte, luviii.
Andrena, xlii.
- btemorrhoidalis, xlii.
- labialis, xlii.
Andromenidte, xlir.
Animals, distribution of as
connected, with climate, lvi. lvii.
- with dispersion of
plants, lvii.
of N. Europe, Asia,
and America, relations between, l a
Anisotelus, xlvii. 1. Iv.
- bimaculatus, lv.
Anomla, xlvii.
Anoplothenum pwterogenium (fossil) x u i .
Anser ir~dicn,luviii.
Anseres, 11.
migration of, 30.

-

-

-

Antarctia, xliv.
Athyreus, xlvi.
Anthia, dii. xliii. l i i
Atropos, I.
Avicula (fossil), n x v i
Anthia Cguttata, 1.
Axis, spotted, Luii
Anthilephila, xlix.
*Anthnrcotherium silistrense
(fossil), xxxi.
Badger, Ixiii. lii. Ixvi.
Anthrenus, xlv.
Badjarhifa, I?,.
Anteater, scaly, In.
Ballw-soor, lull.
Ants, xlii.
Bander, 11.
Antelope. lxiv. 1I , 24.
Banbhera, lxxvi.
(fossil),uui.
Bandicoot, lxviii.
- four-horned, 1%.
Barah Singha. lxxii
Antilope cervicapra, I d i .
Baraiya, lxxii.
luiii.
Barji, Ixii. Ixiii.
- Gazella, lxxiii.
Banval, Ixxvi.
- Ghoral, lxiii. 20, 14
Barking Deer, no.
Hippelaphus, lxxiv.
Bats, Ixi.
Hodgsonii, 10, 24,
- Himalayan, lxi.
lxxiii. 41.
- insectivorous, lxi.
- picta. lxxiii.
b u g , lxiv.
- quadricomis, h i i i .
Boar, lvii. 11.
Thar, lxxiii. 1% 41.
- brown, Ixiii.
Antropus phillipensis,lnviii.
common, of India, lxii.
Aoudad, Ixxvi.
- commo11sloth, Ixii.
Ape, Ixix.
(fossil), m i .
XI?. 55.
Aphodi~~s,
- Malay, 1x.i.i. lxiv.
- irregular~s,lv.
- Polar, IXIIL
Apidte, 1.
- sea, lxiii.
Aploa, xliii.
yeIlow, lxiii Ku.
Apogonia, xlvi. xlvii.
Beaver, lvii
Aptera, 1.
Beetle, sacred, tii.
Aptinus, xliii.
- Stag, 10.
Arca (fossil), xxxvi.
Belemnites +iculatus,
~ V I .
Arctitis albifrons, lxiii kiv.
Arctonyx, lxiii.
(fossil), mi.
Ardea Antigone. lxxviii
sulcatus,
cinerea, h i i i .
Bembidisdae, xlii xlv.
Egretta, luviii.
Bembidium, xlv.
- Grayii, Ixxviii.
Bender, 1.
- Malaccensis, l n v i i .
Benturong, lxiii Ixiv.
~ s s a t a ,lxxviii
Bema, lxvi
- vulgaris, lxxviii
BhPlw, Ixii.
Ardeadae, Ixxviii.
Bhallw-soor, Ixiii.
Argali, l u v i
Bharsiah. lxiii.
Asiatic, 4%.
Bhia lxvii.
Argutor antiqua, xliv.
Bhurnl, 4%.
Argynois tephnk, lo.
Bhunder, lix. Ix.
Birds, Ivii.
Amee, 1x16.
Arvicola, 14.
Bittern, 1I.
- vulgaris, lxviii.
Bivalves (fossil), xrxi.
Blackbird, 18.
Ass, lxxi.
- Indian, lxx. Lui.
Blapa, xlk.
Blatta, 1.
- wild, 37,. 41.
*Asta~W(foml), m v i .
Blattidae, 1.
Astur Hyder, Ixxvii.
Bledius, xlii.
Ateuchus Aegyptiomrn,dvi. Blethisn, dii.

.-

-

-

-

-

.

-

-

-

Blister flies, xlix.
Boar, wild, of Europe, l u i .
Bolbocess, xlvi.
Bombidre, xlix.
Boa Bubalus, luvi.
- punniena, 18, 41.
- (fossil), m i .
- indicus, Ixxvi.
- polphagus!.!uvi.
Bostrichida, xlv111.
Botaums stellaris, Ixxviii.
Bracbelytra, x1,ii.
Brnchinidae, x111l.
Bnrcbinus, xliii.
Bxadytus, xlii.
B m h u n , xlii. li.
Buansu, lxvi.
Bucco caniceps, Ixxviii.
- p n d i s , lxxviii.
- Philippensis, luviii.
Bucerw avatus, luvii.
gingianus, luvii.
Budytes melanocephah,
lnvii.
Buffalo, 11.
wild, 1%.
Bullock, I I.
Buprestidae, lii. xlvii.
B u d 37.
Burrhal, luvi.
Byrrhida, xlv.

Canis P a l l i p , lxvi.
- Primavus, lxri.
Cantharide, xlix.
Capemahie, Ivii.
Cap=, lurvi
- jemblsica. lxxv.
Caprimulgida?, Lnvii.
Caprimulgus indieq Ixxrii.
Capys pecrinieomis, liii.
- Thallo, liii.
- Rhodope, liv.
Carabida, 1. lii xlii.
Carabus, rliv.
- hue, li.
Carnal, 11.
Cardiiderus, xl;v.
Carduelis miceps,?8.lxxvii.
- spinoides, 18, lxxvii.
Carnivora lxiii. lxiv...
digitignda. lull.
(fossil). m i .
plantigrada, Ixii.
Cunonia, xliii
Cassida, li. xlix.
Camididre. xlix.
Castor (fossil), x u i .
Cat, Himalapn, kv.
- Mwrmi, lm.
,
- Persian, 18.
- wild, of Europe, Ixv.
Camecopus, xlii.
Catadromtu,
xliv.xliii. xliv.

Calathidae,xliv.
Calathus, xliv:..
Callidium, xlvin.
Callistidte, xliv.
Callhtus, xliv.
Calosoma, xliv.
indicum, xliv.
Calownum, xliv.
Camel, I I.
Camelus (fossil), xxxi.
Campagnol, European, lrviii,,
Campsiura. xlvii.
Campyloter, liii
- histrionicus, Eli.
Canis, lxvi. lxiv.
- Aureus. lxvi. Ixiv.
Ber~galensis,Lnvi.
Corsac, lxvi.
Duckunensis, lxvi
- (fossil), mi.
- H i d a n i c u s , lxvi
- Indicus, lxvi.
Kokree, lxvi.
montana, Ixvi. IN.

Catoxantha, xlvii.
Ceblepyris, luvii.
Cebrionidk, xlvii.
Celerio, 1.
Centropus Sirkee, lsxviii.
Cephalotes, xliv.
Cerombyx, xlviii.
Cerceris, xlii.
C e m p i t b e diatum,
~
1%
cemus, lxxll.
- Aristoteltu, h i i .
- axis, lxii.
- espreolus,,!uiii.
Dams, ~XXIII.
- Dodur, Royle. !,+i.
- Duvancelli, Ixxil.
- elaphoides, h i i .
- elaphus, lxxii.
- equinus, lxxii.
- (fossil), xxxi.
Hippelaphus, lnii.
- melas, lxxiii.
muntjac, Ixxiii.
porcinus, lxxii.

-

-

-

-

-

-

-

-

-
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* C e m r Rutwit, lxxiii. no.
Corvida, Ixsvii.
Saumer, lm.
C o r nC o w lxd.
- Wallichii, lxxii.
splendens, WU
Corpnetes rdnes, li.
*Certhia Gdparieneir,
Ixxviii.
violaceus, li.
Certhiedre, laviii.
Coreyphus, x l k
Cetonis cornuta, lii. xlvii.
Coturnix Pentah, Ixxviii.
•
Roylii, lir.
textilia, lxsviii.
scutellata, xlvii.
Crabronide, 1.
Cetonirdaa, xlvii
Crane, 30.
Cbaradrius, 1rxv111.
Crex puailla, lxxviii.
Chmtherium siralenee (fos- Crioceria, xlviii.
sil), a x i .
Crocodilus biporcatus
'(fossil) xxsi.
Chatophora. .
l
i
i
Chokers, 36.
Cryptoeephdus, xlviii
Changra, l u v i .
Cryptolopha poioaphala,
Changree. Invi.
luvii.
Cheetah. Ixv. Ixiv.
Cuculrea (fossil), xxxvi.
Cheiroptera, lxvii. lx. Ixi.
Cucujidae, xlviii.
frugivorous, Ixi
Cuckoo. I I , no.
maectivorous, lxi.
Cuculidae, Ixxviii.
Chicknrra, Ixxiii.
Cuculua Canorus, lxxviii.
Chiru, Ixxiii.
fugaq Inviii.
Chitwah, lxiii
Himalayanus, lxxviii.
Cblnenius, xlii xliv.
sparverioides, luviii.
- nepalensis, xliv.
Curculionidae, xl. xlviii
Curlew, I I.
Chorion, xli.
Cursorius Asiaticus, luviii.
Chowry OX, 29.
Chysomela, li.
Cybister, xlv.
Chrysomelidre, xlviii. I. xl. li. Cyclas (fossil), xxxi.
Cicada, no.
Cyclosomuq xliii. 1.
- sulphurea, liv.
Cymindis, xliii.
Cicindela, xli.
Cynips, 345.
maritima, xli.
Cynthia Cardui, li. 1. liii.
Cicindelidm, xliii. 1.
Cypselus affinis, l&i
Ciconin Australis. Inviii.
Cyrene (fossil), m i .
leucocephala, Ixxviii.
Dacne, xlv.
Cillenum, xlil.
Cimex lectularius, 1.
Deer, lxiv.
Cinclosoma leucolophum,
- hog. 12, lxxij:.
Ixxvii.
- barking, I ~ I I I .
melanocepl~alum,lxxvii. - fallow, lxxiii
striaturn, lxxvii.
- musk. Ixxiii.
- red, l~xii.
Cinnyridre, lxxvii
Cinnyris Mahrattenais, lxxvii.
Saumer, Ixxiii.
- spotted, 11.
Circus, lxxvii.
- cinereus, lxxvii.
Deilephila. 1.
pallidus, lxxvii
Delthyris (fossil), uxvi.
Dendrocitta, Ixxvii.
teesa, Ixxvii.
- varieptus, Ixxvii.
- vagabunda, lxxvii.
Cistela, xlia
Dentirostres, Ixxvii.
Clivina, xlii. xliii.
Dermaptera, liii.
Cleridae, xlviii.
Dermestes, xlv.
Clythra, xlviii.
- lardarius, xlv. li.
Clytus. xlviii.
- Volpinus, xlv. li.
Cnodulon, xlix.
Dermestidz, xlv.
Coccinella, li.
Desera, xliii. 1.
- 7- unctata, xlix.
Diaperids xlia
Coccinehe, xlix.
Dicoellith, xliv.
Coccyzus chrysogarter.
Dichronoccphalus, I. xlvii.
luviii.
Dicrums Balicassius, luvii.
Digitigrade Carnivora, Ixiv.
Cochineal, 224.
- Grana h a , 224.
Dineutus nepalensis, xlv.
- sylvestra, 224.
- politus, xlv.
Coleoptera, xlii. xlix. liv. li.
- spinosus, xlv.
Diopsis, lii.
- aquatic, xlv.
Colias, 1.
Diptera, I. lii. liv. xlii.
- edura, RO.
*Dirhinus Himalayanus, liv.
Distribws, xliv.
Coliuris, 1.
Collurio erythronotus, luvii. Dog, large, 28.
- IIardwickii, lxxvii.
- Pariah, lxvi.
- Lahtora, Ixxvii.
- Thibetnn, 41, 42.
Colluris, xliii.
- wild, lxvi. 20, 31.
Columba Cambayensis,
Dolichus, xliv.
Ixxviii.
Donacia, xlviii.
- humilis, 1-xxviii.
Dorcas, lxxiv. Ixxiii.
- juvanicn, 12, lxxviii.
Ilorylus, lii.
- leuconota, Ixxviii.
Drypta, xliii.
- nlernati, lruviii.
Dryptidia?, xliii.
- tijirina, 1.xxviii.
Duck, 42.
Colurnb~die,lxxviii.
- Englis11, I I , 30.
Colyml)etes, xlv.
Dyschirius, xlii.
Coniorostres, Ixxvii.
l)yscolus, xliii.
Coots, I I .
I)iticidir, xlv.
Copritl:~.xlvi. XI. lii.
l)yticus, xlv.
Copris Isidis, xlvi.
Dzigyetai, 42, Ixxi.
- >11tias,xlvi. lii.
- BIolussus, 1 I .
Eagle, 20. 37, 42.
I<tle~it~~ta,
Ixx.
- P~tl~vciu?;,
xlvi. lii.
Egret, I I.
- Sut)ieus, xlvi. lii.
Coraciils Ur~~galcnsis,
Ixxvii. Eln~lusmelnnoptcrus, Ixxvii.

-

-

-

-
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-
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-

Ehphrus, xlii xliii. xliv.
Ehter, li.
earnmu, xlvii.
Cyanoptcrus, lv.
murinus, xlvii.
Elaterida~,xlvii
Elephant, lxx. 1%.
Elephm Indicus, la
primigenius (fwil),
mi.
Elk, 31, luii
Elophorus, xlii.
Emberim, l u n l .
Cia, luvii.
wistata, lxxvii
Emblem ofeternity, lii.
of fertility, li:
E m p ( f o ~ i l ) ,xur
Endomychus, x l u
Engidw xlv.
Enicurus m m l a h u , Lnvii.
Entellus, 1% no.
Entomology, Himalayan
character of, 1.
Indian, character of, li.
of the Himalnyas and
of India, by the Rev.
J. F. HOP&m v i .
Epphius, xlii.
Epirinus, lii xlvi.
Epomis, xliv.
E q u u Hemionur, qn, Lrxi
(fossil), nri
Erinaceus collarki, Mi.
Grayii, xlii.
indicur, Royle, lxii. 6.
spatangun, lxii,
Erotylidm, xlv.
Erotylus, xlr.
Eublaea Plerippus, I I.
Euchlora, I. xlvii.
Eudynamys orientaliiviii.
Eumolpidle, xlviii.
Eumorphus, xlv.
Eunectes, xlv.
Eupodina, xlii.
*Eurylaimus Dalhoueie.
hvii.
Eurynotus, x l i ~
E m t h e t u n , Iv.
Evania appendigaater, L

--

-

-

--

-

-

-

-

-

-

Gallemca, xlviii.
Galleruudle, xlviii.
Gallinula, luviii.
- Javanicrr, luviii.
Gallinule, purple, 1I .
Gallu B d i lnvii.
Sonnerati, lxxvii.
*Qamlus bispecularis, m,
Lnvii.
laaceolatus, 90, h r i i .
leumlophalu, Ixxvii.
Gazelle, lxxiv.
of Egypt, Ixxiv.
Geese, 49.
Brahmin-, 37.
Geniatee, xlvi.
Geometridm. 1.
Georychus, lxvii.
Geotrupes, li. xlvi.
- orientalis, liv.
Geotrupide, xlvi.
Ghoral, lxxiii.
Gibbon, lx.
Glareola orientalis. Inviii.
Glow-worm, no.
Gluttons, lxiii.
Gnatn, I.
Goat. 42, Iavi.
- domestic, lxxvi.
Shawl-wool, n8,36,97,
42, k v i .
Goldfinch, 8,n8,42.
Golinthi, XL
Goliathuk dvii.
Goliatidce, xlvii.
Goneptevx Rhamni, 1. SO.
Goose, w~ld,lii.
GralQ, I I, 42.
migration of, 30.
Grallatom, Inviii.
Grapbiptera. xlii.
Graphiptem, xliii.
Grouse, 37, 49.
Gryllide, I.
Guckur, 4%.
Guineapig, la
Gdo, lxiii.
Nepelensis, lxiii.
Onentalk, I d i . lxiv.
Gurkur, 37.
Gymnopleums azureus, xlvi.
capitols, d v i
sinuatus, xlvi
- splendens, xlvi
Gypaetos barbatus, 14, Ixxvii.
Gyrinidaa, xlv.

-

-

-

-

'' -

-

Falca Chiquera, M i .
peregrinus, Ixxvii.
Falconidle, l u v i i
Felis, In.
- Bengalensis, In.
Cuacal, Inv.
- Chaus, lxiv. lxv.
- Erythrotus, lrv.
Haemntornis undulatua,lavii.
(fossil), e.
Halcyon smyrnensis, Lnvii.
Jubata, Ixiv.
Leo, Ixiv.
' Halcyonidre, Invii.
I Halireetua, Invii.
Leopardu, lxiv.
minuta, Lxiv.
1
- Pondicerianu, lxxvii.
- Moormansis, Irv.
' Halictus, xlii.
Halticee, xlviii.
Nepalensis, lxv.
Hare, lxix. Ixviii. 37, 41.
Pardus, lxiv.
Vivemcepr, lxv.
Alpine, 31.
- Viverrinus, Lv.
blacknecked, lxviii.
Feroniadre, xliv.
- common Engliah,lxviii.
Fire-fly. I I.
- red-tailed, lxviii.
Reher, fresh-water, lvii.
Harpali, xlii.
F i s h s t r e s , Invii.
Harpalidae, xliii.
Harpalus, xliii.
Flies-blister, uxvi.
Florikin, 1%.
H ax, xlvi.
~ Z e h o g Ixii.
,
Fly, Orange, 1.
Hegeter, xlix.
ForBcula macropyga, liu.
Helictes
mwhata,
Lxii.
- micropyga ermre
Helix (fossil), m i .
sculptori$, liii.
Helluo, xliii.
Fox, lvii. lxvi
- Bat, no.
Helluones, xliii.
flying, 20.
Helocerata, xlv.
Himalayan, no.
Helopidte, xlix.
Hemerobidm, I.
- I n d i i , lxvi.
- Hill, lxvi.
Hemipodius nigricollis,lnviii
Fowl, jungle, 31.
Hemiptera, 1.
Fragilis Gmcula, 42.
Heron, 30.
Francnlinus vulgaris, lxxviii. Herpestes, Ixv.
Fringilla Rllodochroa
Auropunctata, Lxv.
luvii.
Edwardsii, lxv.

-

-

-

Herpestes Griseua, lxv.
Jaraniea, kiv.
Hesperophilus, xlii.
Heterocerus, xlii.
Heteromera, d.
xlii
Heteroptere, liv.
Hippelaphus, lxxiii. lxxiv.
*Hippobosca macuhta, liv.
eHippopotamus sipalensis
(fossil), m i .
nngus~istrictua(fossil),

-

-

'

-

-

-

-

Lm.

Him, Ixxiii.

-

female, lxxii.
Hirundinid- I n v i i
Hirundo erythropiqea, Ixrvii.
- fitifem, lxxvii.
Hispa erinacea, x l i l
Hispida?, x l u
Histeridae, xlv.
Hoasica, l u v i
Hog, wild, 20, lxxi.
Homoptera, liv.
Hooloc, L.
Hoonuman, lix.
Hoplia, xlvii.
Horses, l u i . xxi.
• - (fossil), xxxi.
- improved breed of, 11.
- wild, 37,42.
Hyaena, lxvi. 12.
- (fossil), xuxi.
- virgata, Ixiv.
- striped, lxiv.
Hybosorus, xlvi.
Hydaitcus, xlv.
Hydrophilidle, xlv.
Hydropoms, xlv.
Hylobates Scyritus. Ix.
Hymenoptera, 1. x l i i lii. liv.
Hyphydrus, xlv.
Hypsepetis, Invii.
- Psaroides, Ixrvii.
Hystrix Cristata, var. Leurus. lxviii.
(fossil), m i .

-

Ibex, lavi.
Ibis religiosa, I 1, lxxviii.
Ichneumon Javanese, Ixir.
Ichneumonide, 1.
Incas, xlvii.
Insectivors, Ixi.
Insects, Ivii.
- carnivorous, xl.
coprophagous. xl.
- figured in Plates 9 and
10, descriptions of
by J. 0. W s n w o o ~ ,
Esq., F. L. S.. liii.
- causes influencing distribution of, xuriii.
geogrnphical distri.
bution of, axvii. xli.
influence of moisture
on, x x x k
soil on, xli.
- temperature on,
mix.
- vegetation on,
mix.
phytyphagous, 11.
- phytyvorous, XI.
- proportion of in tropics,
XI.
- range of, xli
Insessores, Invii.
Ips, xlv.
I O r a Tiphia, Ixwii.
1lxxvii.
- carer, Ixxvii.
melanocepl~alus,luvii.

-

- --

-

-

Jackal, lxiv. Ixvi.
Jackana Chinese. I I.
Jarai, lxxii
black, luii.
hoary, luii.
- red, lxxii.
Jerow, lxxii.
J h d , lxxiii, lxxvi.

-
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Jhou Lagunrr, lnii
J q l e fowl. in, 1% 31.
Junglee Bhinre, luri
Coot.. l x r i
J u m , 40.

1 M&
I

Aurihu. In.

- Y m u n , 1x1.
- Pentndactyla. I n
- abort-ailed, I n 6.

Noetuida, L
Nomd., xlii
Notaphi, xlii.
Notenis, xlv.
Nothiopbilua, xlii
Notoxi&. x l i i
Notoxuh xlu.
*NycteribL, Roylii, liv.
Nyctiornu Amhentiam,
Idi.
Nymphalide, liii
Nyool,

Pan, alrtrtm, 78.
~
~ I!, 31.k

I P o w . Ir.

,

Pedinua, xllt
Peejoo, lxiii.
Mantidm, liv.
P e l n r n u -blur,
lonul.
*Mantis, Rojlii, liv.
P e l i m , I I.
Mumor, Inti. 37, 4 I.
Pelicuridm,
l u r iii.
Thibet, Inii.
Pelorur, xliv.
Mamu Amuree, Inviii.
P e n r u m s , 1.
- firtulnris, Luviii.
Yercus, xliv.
M p s o m y div.
P e r d u Chrkor, 36, 49.
M a r t i c Thiber. Ixvi.
luriii.
k w p b i l u r , xlv.
Megalochelp sirrlenau (foe
Olivacea, lxxviii.
Lqpmp,. I d Ixriii. I&
O i c s o p t o ~xlv.
sill, xxxi.
Alpmus, l r i r
- Ponticeriatu. luriii.
Olirtopbuh xliv.
Megalopus, lii
Ogotonq lxix.
Pernir spivorws, luvii.
*Megarhynchus tmsverslr- Omaseur, xlii. xlir.
Princepa lrriL
lis, liv.
Omcrlpua xlvii.
Petrochela cinclorhyarq
Pusillus, ]xi=
Meler, lxiii.
lxxvii.
Omphn, 1. xliii
Roylei, hk.
Pbsnicopheeus artanelu,
Oniticellus. xlvi.
Collaris, kiii.
Lsgria, XIU..
Ixxviii.
Ontho hag% lv. xlvi.
Melepbgidae.
I.npu, IRIL
Pbsaieornt p r i n a p , Invii.
%hanasoides, Iv.
Melogde personata, Ixiii.
Laypiria, xlv.
- prrcgrina, l u v i i
Melolonth., li. xlvi.
Oodea, xlir.
ldi.
P h n i c u r a atnit., luvii.
vulgaris, xlvi.
O p t r u m , xlii xlit
h n h , lxxvii
Ophoni. xlii:..
- carulioce hala Ixxvii.
Melolonthidm, x l c i xlviii
- mureicapioiden, lxxvii. nfelyis. lii. xlvii.
fronWia. fuvii.
Ophonos, xli~i.
h e l l i c o r n e s , I. xl. xlvi lii. Meropidm, lxxvii
pubereens, xlii.
leucomphala, Ixxvii.
Lamia Roylii, xlviii.
Oriole, I I.
Merope, Ixxvii.
P h a l ~ c r o e javanicw,
o~
~ b u s I, I.
javanicus. lxxvii.
Orioluc nureus, l u v i i
Inviii.
Wdlichii. Iv. xlviii
viridin, lxxvii.
meknocepbdur, luvii. P h a b C p t h h , 319,339,
Lambda?,
xlriii
M e r u l i k luvii.
Orphnus, xlvi.
340.
h p ) . r i d e , xlvii.
Orthogonius, lii. xliii
Mimela. xxxiv. I.
P h h t a antia, I I.
Lampyis. xlvii
Orthoptem, 1. liv.
Milvna Govinda, Ixxvii.
Phaneus. 1v.
Laride, l u v i i i
Mole, Ixii.
Oryetea, xlvi.
Phasianide. luviii.
Mollusks, l r i i
Oamia rpinulosa, xlii.
Ph.ri.011~
dboerLtatur,
L.rk 31337.
Lebii xliii
Monal. 36.
Otis aurita, i s , Ixxviii.
hviii.
L e b i i , xliii.
Monkey, lix. 19.
Benplensis. 13.lnviii.
I m w n o t u , 19, lo,
Lemming. Ixvii.
black, 31.
- delicim, l u v i i i
luviii.
Leopard. Ixiv. I n : 11,1o.
bonnet, IL
O h u Benplenris, lxxvii.
Putmum, 90, Ixxviii
Lepldoptem li I. xlii.
common, Ix.
Bmchyotoa, Ixxvii.
ShesyLi. luviii.
Leptorhynchus ~angetictu
Otters, Ixri. 1I.
(tonsil), xai.
Wdlichii, r+ 42,
(foaril), xxxi.
Mordellidae, du.
Ovis Ammon, l u v i 4%.
Ixxdii.
Leptorornua der, lxxviii.
Morio. xliii.
Musmon. Ixxvi.
Weanants, I 18, lo, I+
Lepturide, xlviii.
Mormolyce, xliv.
Nahoor. l u r i .
Phurro, lxxii
Lepua nigrimllis, lxviii
Phyllochuis, dviii. 1.
mgelaphua, Luvi.
Morchu morchifuur, h i .
RuBcaudatur, l x s i
lniii
Pica erythrorbynm, lxxvii.
O w l Ivii.
Lesticus. xliv.
Ox. Chowry, 18.
Mosquitoes, 1.
30.
Libellulim, 1.
- Indian, l u r i .
- vsgabund., 10.Lnvii.
Motadla alba, Ixxvii.
Licini, xlii.
Picidm. luvii. 10.
Dukhunenrt, l u v i i
Oxyrtomw, xliii.
Licinus, xliv.
Mouse. Ivii.
C)scanq x l i i
H r u s Benplensis, ~'l,fuviii.
Limo= m e h m , lorcrii
Pachydermata, Ixx.
Beld, lxviii
Brunnifrons, luviii.
Linnet, 37, 41.
(fossil). xxxi.
- Himdryanus, luviii.
Mule, of travellers, 41.
Lion, Ixiv. 6.
Pactolus. xlvi.
Mungoo~,I n .
- Hyperitl~rua,luviii.
P a ~ o r n Alenndri,
t
Imiii.
L o n c h m Cheet. Ixxvii.
Muntjsc, lo.
Mahmtterut, l d i i
- m e h o a p b a l a , lxxvii. Muntang. lxvi.
flsvicollarir, lxxviii.
- Malacensin, lxxviii
nimria, luvii.
schisticepa, Ixxviii.
- Nefienris, l ~ v i i i .
Mu# Decumanuq. l x v i i h i i .
Longiwrnes, XL xlviii
(fossil), xxri.
torquatus. Lnviii.
Shorii hxviii.
Lophophorns Impeyanus, 14
Paludina (f-il), aui.
giganteus, Ixviii.
- Gquamatuq Inviii.
36, 41. lxxrii.
Panagaeus, div.
nemurivngus. Ixviii.
Strenuus, l m i i i .
Lucnnidoe, xlvi.
Pmtl~er.Ixiv.
niviventer, lxviii.
Pieris hyparota, I I.
*Lucanus Lunifer, 1v.
Muscs, I.
*Paphia PurLektr, liii. 1%. Pigeon, blue, 37.
Luckur-bucker, lxv.
Papilio Epiw, I I.
Mu~cicap.,Ixxvii.
- p e n , IS.
Lulgan. 1x1~.
Museicapidte, l u v i i
Mwhson, liii. 1. l i
Pika Siberian, SI ,,!q 37, lxix.
Lungoor, lix.
Papilio~ridlaliii.
Muscipeta india. lnvii.
Pimelia, xlu. li. All.
Lutra (fossil), xxxi.
Papio Aasamenms, Ix.
Pimeliuila xlix.
melanops, Ixxvii.
Nair. Ixvi.
rhesus, l k 1..
Pipridte, l u v i i
Parsdimji, lxxvii.
Murk, no, l u l .
- hptonyx. 1 x 6
Pam, laii.
Pistol (fossil), 6.
- vulgalk, lxvi.
Tibetan, 41.
Parsdoxuri, lxiv. h.
Pitta Bmhyura. lnvii.
Lycw, xlvii
P d o x u r u s , h.
Mwkattus. Ixvii.
Planorbis (fossil), xxxi.
Lynx, 12.
Mustela Ixv.
Bondur, Ixv. lxiii
PIstycrcpu, fib...
Penisn, Ixiv.
Musteln Bovigula. lxv.
Hirsutus, Ixv.
Platymetopus, x l u i
red-eared, Ixiv.
Hardwickii, no.
h i g e r w , Ixv.
Platynur. xliv.
Lytt. gigus. lii. xlix.
Kathih, lxv.
Larvntus, Ixv.
Platyema, xliv.
Memcus Silellua, 31.
lanigera, lxvi.
NepdensL, h.
Plectroptems meknotus,
Mnhq Ixxii.
Mycteria,
Punus, xlii
luviii.
Malechius, xlvii.
Mylabria. xlix.
Purr Sinensis, l m i i i
Ploeeur. l u v i i
M W e n n a t . , xlrii.
Myophonur Nepalenais,
Putridge, 37.
Philippmsir, Lmii
Mammal, Ivii.
luvii.
black, 37.
Podontin. I.xlviii
Msmmalogy of the Himda.
Temminckii, luvii.
Poecilus, xliv.
grey. 37.
Perus erytbmpbalun,luvii. Pogonus. xlii. xliv.
yas, Memoir on, bg
Wm. O o l ~ a .Esq., Nabwr, luvi.
- melanolophus. Ixxvii. Pogonide, xliv.
- monticollu, Ixxvii.
See. Zool. Soc., IVI. Nebriq xlii.
Pole rat, IN^.
Himdayan, an epitoma Nebriadoe, xliv.
- zsnthogenys, l u v i i
Polyommrta, xlii.
P m l i d m , xlvi.
of that of the world, Necrodes, xlv.
Ponutorhinus erythmgpya,
Iviii.
h e r domestics, lu6.
luviii.
Necrophsga, xlv. XI.
sources of information. Neel-gne, 6.
Plstor, l u v i i
Iviii.
Nesl-ghau. luiii. Ixxiv.
- Mnhrnttcnsis, l u v i i Pontia. 1.
Martodon elevhentoides.
pagodarum. l u v i i
Neophrolr Percnopterw,
B m s i e a , 10.
luvii.
rmeus, l e i .
aui. *
Popillin, lii. xlvii.
Necrophom. xlv.
trbtis. I u v i i
+ha+oi&u.
x+
Porcupine, Ixviii. lo.
anptst~denn.un.
Patrobus. xliv.
Neoropter* h t e r n , I.
Porphyrio h v n t h h u a ,
Nitidulide, xlv.
Pamidre, lii. xlviii.
blidelu, uri.
lxxmii.
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ocbraceur, Iv.
Prinin, luvii.
Prionida XI. xlriii.
Prionua. xlviii.
Prirtonyrhw, xlir.
Proceridr, xliv.
promo cop^ xliii.
Pnmmodiaa, xlii.
Pseudo-zenq xliii.
Pselaphicla, xli?,.
Psittacicle, luvul.
Pteroclm exurtur. Ixxviii.
Ptcromyr, Albonigcr. Ixrii.
- mngnikus, lxvii.
Pteropur Ix.
- Qsymallus, Ixi.
- D~~srumieri.lx.
- Edsrnlsii. Ix.
- Ieucocepl~rlus.Ix.
- Medius, lx.
poliorephalla, Ixi.
- pselnphon. Ixi.
pyrivurol~d,k. Ixi.
- rnbicollia. lx.
- tml-leal, lx.
Ptinidle. xlviii.
Pyrorbroq xlix.

-

Qtmdn~manqlix.
- (fwsil), xxxi.
Quail, 11.
Rails, I I.
Hnllidm, Ixxviii.
Rallus untieus, luviii.
Rams, &ting. 18.
Raptorer, Ixxvii.
Rasora, luviii.
Rat, lxvii. lxviii. In=
- black, Ixvii.
brown. Ixvii.
great, kyfii.
mwk, lxii.
Norway, lxrii.
tail-lur. lu.
Ratel, Iriii. lxiv. I I.
H.ro,Inii.
R ~ t e l wmellivorour,lxii.
Ihtwa, luiii.
Raven, 31, *4,41,31,31,37.
Hag. (foail). uxi.
Reduvius, 1.
Reecb, lxii lxiii.
Reek, Ixii.
Rembu, xljy
Reptiles, IVII.
Reptilu (fossil), xxxi.
R h i n o e s r g hx. IS.
m p ~ t r i c t l (fossil),
u

-

---

-

-1.

- b d i m , In.
- sivlllenris (foesill, xmi.

- Uniwrnir, Lu.
Rhinolophi, lxi.
Rhipidura .Ibifrontat~,lxxvii.
furcorentris, lavii.

-

tL$Z

w n i , lxxviii.
* R ~ p p b o r wApicalis, Iv.
Rodenti., lxvii.
(fossil), u x i .
Roebuck. luiii. lxxiv.
Ruminantin, Isxi.
- hollow-horned, Ixxiii.
- (fooail), x u i .

-

&gm. lii. xlviii.
Si@dp, xlriii.

W d q springing, xlii.
Sambre, l d i .
&per& xlviii.
Burotrium, xlix.
8.- Ixvi.
Satylr, 4%.
mehocephnla, 14! 41.
Baumer, Ixxii. luiii. Ixxlv.
Buicola l~icolor,Ixxrii.
- rnbicolor. Ixxvii.
Scan-ores, Ixxviii.
k p t e m q xliii

-
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Scanbeus, xlvi: .
Atla, xlvl.
bnrbaeidae, xlvi.
.%rites, xlii.
Scnriridae, xliii.
Sciurus Lokriah. Ixvii.
I,okroides, Ixvii.
Palmarlrm, Ixvii.
.
Seolopacidae,78.
Scolopax capmai., I I.
Gnllinago, lxxviii
ru<ticola,luviii.
*Scutellera Pulchella, liv.
Scydmanidae, xlix.
Scydmaenus, xlix.
Selenophorus, xliii.
Semnopithecus Entellus, lix.

-

-

-

1'2.

- (fossil), m i .
- Rhesus.
11.

Sepidium, xlix.
Sheep. broad-tailed, 98,Inoi.
domestic, lxvii.
- wild, 31, luvi.
Shrew, Illdlan, lxii.
Sigona, lii.
- atrata, lii. xliii.
Silk-worm, 335.
Arindy, 399,339.
Buglly. 340.
Tusseh, 340.
Sipla, xlv.
Simia, Entellus, I I.
Rheaw, IS.
Sile~~us,
31.
Simim, lix,
Siryphus, xlti.
Sitta castanebventris, lxxvii.
Skin, lxxiii.

-

-

Sivatherium gganteum (foe.
ail), xxxi.
Solipeda (fmil), xxxi.
Snipe, li. I 1, 30.
Sorex indicus, Ixii.
Sources of E n t o m o l ~ r ainl
formatiol~,x~xvii.
Spalax, Ixvii.
Sparrow, lvii
Sphex, xli.
Sphingida, 1.
Sphinf, 1.
Sphodridae, xliv.
Spl~odr~~s,
xliv.
Squalus ? (fossil), xxxi.
Squirrel, flyin ,lxvii. SO.
- striped, fxvii
Stag, I 2 , I \ \ i i . luxiv.
St;q~hilinitl:t.,li. xlix.
Starling, I I.
Stenolopl~us,xlv.
Sterna Seena, lrxviii.
Sternocera, xlvil.
Sten~oxes,XI.
Steropus, xliv.
Stomis. xliv.
Stork, 30.
Strigida, lxxvii.
Strix Bnrma, luvii.
- pansenna, lxxvii.
Struthionidae, !>xviii.
Sturnidaa, Ixxvnl.
Stunlue vulgaris, l u v i i i
Sugoriah, lxxii
Suroo, Ixxiii.
Serow, Ixxiii.
Sylvia mfa Ixsvii.
- sibilatrix. lxxvii.
troehilus, lxxvii.

-

TacBys, xlv.
Tagenia, xlix.
Talpa, lxii.
Tungun, lxxi.
Tanttllus leucocephalur,
lxxviii.
Teal, English, I I.
migration of, 30.
Telephoridae, 1.
Tenebrionidre, xlix.
Tenebris, xlix.
Tenuirostres. I d i .
Terebratula (fossil), xxxi.
Teriaa Hecabe. I I.
Testacea (fossil), sxxi.
Tetragonoderun, rlv.
Tetramera, xlii.
Tetraogallus, 37.
Tetmonida: Ixxviii.
Tetraonyx, xlix,
Tetyra, 1.
Thar, Ixxiii. Ixxvi.
Theratea, xliii.
l'bmsh, 18.31.
Thymopterm, xliii.
Tiger, lxiv. Ixv. I I, IS,%O, 41.
Timalii chatam, Ixxvii.
Somervillii, lxxvii.
Tineidae, 1.
Todidre, lxxdi.
Tortricidre, 1.
Totanus fuseue, lnviii.
- Glaeeola, lxxviii.
glottoides, lxxviii
Tmgopan Hastingsii, luviii.
T r e c h i b xlii, xlv.
Trechun, xlii.
'

-

-

'Ikchiidae; dvii.
Tricbius, xlvii.
Tricondyla, xliii.
Triplax, xlv.
Trigonodsatyla, xliii. lii.
Trigonotama, xliv.
Tringa behropus, Inviii.
Trionyx (fossil), xxxi.
Trox, xlvi.
Turdus albicinctus, Ixxvii.
- atrogularis, lurvii.
Erythrogaater, lxxvii
pecilopten~s,Ixxvii
saularis, lxxvii.

-

Unicorn, Ixxi.
Unio (fmil), xxxi.
Univalves (fossil), xxxi.
Upia, xlix:
Upupa Epops, luviii.
Urnee Bhinse, lxxvi.
Urnitaxus inauntus, lxiii.
Ursus, lxii.
- Americanus. lxiii.
Arctos. :xiii.
Isal~ellinun.lxii. lxiii.
- labiatus, lxii. lxiii.
Malayanus, Ixii. lxiv.
maritimua, lxiii.
Thibetanuq Ixii. Ixiii.

-

-

Vanessa almana, I 1.
Antiopa, liii.
Atalanta, 1. li. liii.
cardui, 20.
urtice 90.
Vanellus Goensir, luviii.
Verpertilio armiger, lxi.
formosa, lxi.

-

-

Vespertilio fuligiaom, l d :
labia@, lxi.
- tmptua, lxi.
Venpertilionea, Ixi,
Vespertilionidae, of Nepal, 11.
Verpidae, 1. xlix.
Vinago spl~enurql n v i i i
Viverra,
- indim, lxv.
Rasse, lxv.
Zibetta, lxv.
Vultur barbotur, lxxvii. 4%.
leuconotus. lnvii.
Vulture, bearded, 90.91.
Vulturidle, Ixxvii.

-

-

-

Wab, lxiii.
War, luiii.
Weasel. Ixvi.
Wolf, Ivii. hi.
of India, Ixvi.
Woodcoc~30,31,Ivii.1lQ3.

-

Yak, 36,37? 4%
Yunx toqullla, Luvui
Zabms, xliv.
Zebu, Invi.
Zoology, Himalayan,like that
of temperate cllmes,
Ivi
Zoologid inquiq, remarks
addreseed to gentlemen in India to a s ~ i s t
in, lviii:.
Zoite r luvll.
z y p z liii.
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290,200 Bakla

Gb 261 Usterak

Bakla mieree v. Bakla s/rp" kj! 250 Ufsullteen
66
koobtee
66 Afeeoon
303 Balungoo
$I 183 Akakia
141,180 Dan
1, 185 Akutmookt
414 Burdee
s/39 30-2Akleel alj ibbul
205 Burkook
&2 199 Akleel a1 mulik
204 Alm
419 Birunj
312 Buw katoona
b$,.
64 Amburbaree
323 Bisbaseh
b k 2 7 1 Indejuo
430 Bisfaij
&+ 229,230 Aneeson
393 Bus1
& 383 Aoshba
393 Bus1 a1 kue
J.+ 337 Eersa
178 Rutum
176 Balessan
o& 250 Baboonuj
345 Bulloot
f1A 229 Badian
346 Bulloot a1 mulik
210 Buleleh, v. Myrobolans

82

+

64 Aargheee v. Berberry
262 Ebenus
&\
,@I 352 Ubhul
Ljb\ 362 Abhml
d.d\8 5 4 9 AteJd\J&l130 Ooturuj
214 Asul
&dl
,!I 229 Ujmood v. Aneeson
s/,b$\ 229,230 Ajwain
271,272 Azarakee
FJ3j\
ut-t;\ 244 Izkhur
v. &Aj\ 319 Irak
LJ\ 419 Aruz

+

&b
,\?db

& &34
djJ4

140,141 Azad i durukht
318,319 Isfanakh
393 Iskeel
231 Ooshk
439 Ooshneh

I+,

I

A?\
‘.!H?\

k - 1

d
&\

a*'
dFfl\

jb\i\
pi\

q\
j~'
d J 3 3\j'T

+&I
&\
;A\
&A\
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Khirbuk newud, v.

274 Sukmoonya
231 Sukbeenuj
178,246 Sukkur
267,276 Sukkur al asbur
325 Suleekhee
410 Sumak
186 Suna
242 Sunbul
- Sunbuljibullee
- Sunbul roomee

-

Sunbul farsee
362 Sundms
386 Sorinjan
372 Sosun
68 Shahturuj, v.

urn*

346 Shah bulloot
419 Shaeer
264,194 Sheerkisht
389 Sibr
302 Satur
203 Sudburg
183 Sumugh arabee
269 Taleesfur
427 Tabasheer

46 Hellebore.
163,186 Khurnoob
328 Khiroa
66 Khush khush
369
369
204
368
70

Khusyat al salib
Khusyat al kulb
Khookh
Kholinjan
Khueree

dp

240
280
4134' 346
74
334
L73fJ\ d 206
47
k+ 279
dp\

p

d\

Boon
Bunj
Binduk
Bunufsha
Bhang
Biee
Bish
Benjk

u\eJ~
4~~

cr'~bJ+

+>

186 Dad mudun
&p 3'd 308 Toorbud
l ~
326 Dar cheenee
J'J 194 Turmis
d
UVJY63,64 Dar huld
Ab1\3
194,214,267Toorunjha
&P 208 Darmee
Y ' ~60 Tiryak farook
J J J ~dk>
of G d k > # k
419 Dukhun
&3
184 Tush meezuk
L& YL 344 Doordar
1'9' 397 Tamr
rj
@ 271 Dufle
3'3
332 Tunbol
~Jtr;.!
L ; . " ; ~316 Doolb
a 3 179 Tuntereek
fl 196,393,400 Dum a1akhwain,#W
rJ 337 Toot
LffJ
3-28 Dund
&id
214 Sumrut al esd
&y\ a/
d j 140 Dek
& 214 Sumrut al toorfa
b>\
f
344,360,351,366 Deodar
393 som
r3
pl.?b 351 Ratianuj
420 Jawurus
231 Juwasheer
229 Razeeanuj
~

r

l

c

&~y

em

a?-

J ' ~

3"

260 Akurkura
b . . L 314 Rasuna
200 Adus
wh 316 Rawund
302 Rihan
383 Aoslibeh
351 Aluk
;Uf 330 Zurawund
178 Aluk ool unbat
blfd\a s 419 Zurut
288 Anub ul salib
+U\+G 372 Zafran
171 Aod
-!t' 351 Zift-rutub
440 Gharikon, v. A y a p l ~ o v ufiJL 358 Zungibeel
223 Ghasool
JyL 267 Zuetoon
344 Ghurb
uf
299 Saj
414 Fafeer
J& 413 Sad
214 Furas
wp 326 Saduj-hindee
328 Fidyon
U&
307 Sepistan
82 Fistuk
ci"; 155 Sudab
440 Fittur
b) 169 Sidr
333 Filfil
'@ 349 Sum1
333 Filfil mooe
GF c . ! 348,362 S u m

49 Judwar
239 Jowz a1 kue
323 J o m boa
280 ~ o & m u d

*

349,322 C h i l p
383 Chob he xi^
149 Haj
302 Haeha
144 Hub al ban
326 Hub a1 ghar
308 Hub al nil
pJb
EaL 247 Hurshuf
UG156 Harmala
v\& 261 H u m al jawee
I& 63,64 Hooziz

JP

w'

213 Hinna
419 Hinteh

&\
&

t

3.J,

j,b\

++

b

b
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130 Marseeska

226 K i m

242,243 Phu

321 Mazrion

70 Kurunb

400 Foful

190,200 Muttur

237 Fooh

239 Muen Phul

231 Kirwia
229 Kuzeereh
%>
325 Kusela
Y
Khisht bur khisht, d3
d
I0 1 v. Helicteres
148 Kishmish
441 Kuma
mu
206 Kmsurree, v. Pear
4#
229 Kumoon
L ! !
177 Koondur
J&

393 Nakdoun

304 Gao-zuban

176 Murr
279 Mirch
84 Mooehk daneh
205. Mishmish
178 Mustakee, v. Mastic
354 Moz
176 Mooql

400 Mokul

230 Nankhwah
169 Nebbek
374 Nurjus
302 Nana
195 Neel, v. Indigo

140 Neem
486 Wuj
203 Wurd
393 Halyon
247 Hindba
268 Yasmeen

+

168 Kat
264 Kawind
182 Kutt
78 Kurunphul
360 Kust
360 Kust shereen
360 Kust hindee
278 Kusb
278 Kusb a1 zarireh

86 Kutn
j
407 Guj-pippul
L d 334 Kinnub
kt-.
214 Gliz
240 Kuehwa
168 Kat
214 Guzunjbeen
409 Kazee
.
170 Goo1 i pista
247 Kasnee
419 Gundoom
324 Kafoor, v. Camphor
164 Ladun, v. Ladanum
2'79,280 Kaknuj
3
234 Lablab
+lJ 333 Kubabeh
261 Looban
72 Kibber, v. Caper
27 1 Lisan a1 d e e r
,dad\ & 82 Kutan
190, 194 Lobia
bj 109 Kuteera
261 Lodh
393 Korras
ad,!
63 Loofyon
&j 229 Kurufs
63 Lookyon
&,! 146 Kum, v. G~wpevine

%)if\ &
&

.

3
c,tF

9+
G\S

9

r"

crf

+Ps
JiK

P
&:.K

A
wLs

p
&'/5
L ~ >

d

In the General Index, the names of the natural families treated of are in Small Capitals, and are preoeded by the m~mberof the
natural order, for the sake of reference to the Table of Conten& The numbers after the names refer to p a p , the first after the
orders indicating that, at which it is treated of; the others are either incidental or leas important. The words in Italics are
either foreign or native names, a synonyms. The Roman figurea refer to the Intmduetory patione, and the Arabic to the
Botanical part of the Work.
* preceding a word indicates that the plant or subject refared to is figured in the Work.
The Indexes b r i n g
in m y canes, prepared fmm prooftheeta, a few errors will be found in the numbering, d d o m , however, e x d n g a page, except in the references to the Gwlogid and Meteorological prt~,
where they were caused by the h d e x
=P~M
preview to thew
up in &cm, the paging of which, the n o w at the end of the Intmducbeing
tion, m n u i n b g WCmt information fmm Mr. Vigne .nd Dr. Falconer, mate.ia]ly altered. The Meteorology now commences at
p. xxx. *

*

THE END.
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