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' You have been much in my mind latdy, for you first turned 
me to try and know the names and history of the plants I met 
with, instead of being content with simply taking pleasure in the 
look of them ; and you have at least doubled my enjoyment of 
them by doing SO.'-MATTHEW ARNOLD'S Letters.  
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It tuas the desire of my tkar Brother lo tltdicate tl~z's 

' Hcuzdbook ' to the illustrious am? ve~terable Arctltor of 

the ' Flora of British India,' to zuhicl~ ru0r.k he was grently 

indebted, and 1 am happy i ~ t  being permitted to give efect 

to this wish. 
ELLEN A. COLLETT. 
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PREFACE 

IT has been my endeavour to produce a book which shall supply 

to residents at Simla, interested in botany and acquainted with 

the rudiments of that science, the means of identifying the trees, 

shrubs and herbs they see in their walks about the station roads 

and paths, in the neighbouring valleys or on excursions to 

Mushobra, Mahasu, Shali Peak, Fagoo, Narkunda, Huttoo, Baghi 

Forest and the Sutlej valley down to the hot springs near Suni. 

I have assigned no strictly defined limits to the Flora,' believing 

that this would answer the requirements of students better than if 

I were to confine it, for instance, to the territorial limits of the 

Simla Municipality or any other arbitrarily fixed boundaries. It 
is based on my own collection, made under ordinary conditions 

during a residence at  Simla of about four years; and, judging from 

my own experience, a book is much needed containing descriptions 

of the plants found in the district roughly defined above. The 

area thus covered is extensive, ra,nging from about 2,000 to 10,000 

feet of altitude, and including portions both of the outer arid 

regions and of the inner subalpine summits of the N.W. 

Himalaya. The number of species described is therefore pro- 

portionately large, and amounts to more than 1,300. 

A short summary of the characters and distribution is given 

under each Natural Order followed by a key to the Genera. In  a 

similar ma'nner a short summary of generic characters and dis- 

tribution is followed by a key to tlie Species. short description 
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is then given of each species, with its approximate local, Hinla- 

layan and general distribution, and period of flowering. The 

author's name is given after the name of each species, followed by 

a reference to the volume and page of the ' Flora of British India ' 

which contains the description of the species, with further references 

and synonymy. An asterisk before a name signifies that I have 

seen no specimen of the species in question collected in or near 

Simla ; but, judging from its known range, it may be expected to 

occur within the limits of the ' Flora.' For example, if a species 

has been collected at Murree on the West and in Kumaon on the 

East, it will probably be found within the Simla district. 

I n  the distribution ' Simla ' signifies that the species has been 

found in Simla or in the immediate neighbourliood, while 

Mushobra,' ' Mahasu,' etc., indicate that I have seen specimens 

from one or more oE these places. 'Temperate Himalaya' 

signifies that the species extends along the Himalaya from Sikkim 

to Cashmere. ' Western Himalaya ' indicates the region from 

Kumaon to Cashmere. 

The derivation of the generic names is given as nearly as 

possible without any pretension to original research in this 

direction. 

The illustrations are all from original drawings by Miss R4. 

SMITH, made from dried specimens, except in a, few instances 

where the species happened to be in cultivation at Kew. All the 

figures are approximately half the natural size, and the dissectioils 

are enlarged. Students will, I am sure, find the task of identifying 

plants much facilitated by these beautiful and characteristic illus- 

trations, and I cannot suficiently express my gratitude to Miss 

SMITH for the great pains she has taken to produce artistic and 

accurate representations. Miss SRIITH derived much assistance in 

her work from collections of beautiful water-colour drawings of 

Simla flowers kindly lent to me by Rfajor C. E. GUBBINS a n ~ l  by 

the late Colonel W. C. R ~ A C I ~ I N N O N .  The plants figured are a,l1 

common Simla species, but British plants or ttheii: close allies are 



purposely omitted, as figures of these are idready availahlc i n  

many works on British botany.' A considerable numher of Himla 

plants also occur in Britain, and this is noted at the end of the 

description, together with the common Englisl~ name. 

Thanks to the kindness of Sir WILLIAJI THIHELTON-DYER, 

Director of the Royal Botanic Gardens, Kew, I have enjoyed the 

great advantage of preparing this work in the Herbarium, being thus 

enabled to supplement my own imperfect collection of Simla 

plants by the largest and best-named collection of Indian and 

Himalayan plants in existence. Working in the Herbarium has 

also given me free access to the numerous rare and beautifully 

illustrated works in the Library, and has placed me in communica- 

tion with the officers of the Herbarium Staff, for whose unfailing 

courtesy and readiness to afford me the advice and assistance for 

which I was perpetually asking I beg to offer my hearty thanks 

and acknowledgments. I am under obligations of this nature to 

the whole of the staff, but it is to Mr. W. BOTTING HEJISLEY, F.R.S., 

the Keeper, that I am most deeply indebted ; indeed, if my I~ook 

should be found to possess any merit, it is to him that credit is 

due. H e  kindly read the whole of the manuscript while the work 

was in progress, and the drawings were all made under his super- 

vision. To Mr. N. E. BROWN I owe the determination of many 

critical specimens, while Mr. C. B. CLARKE, F.R.S., was never 

weary of giving me the benefit of his wide knowledge of Indian 

plants and accurate botanical judgment. I am also under many 

and deep obligations to the undermentioned :-Sir DIETRICH 

BRANDIS, K.C.I.E., P.R.S., etc., late Inspector General of Forests 

to the Government of India ; Mr. J. S. GABIRLE, C.I.E., F.R.S., 
late Conservator of Forests, and Director of the Imperial Forest 

School, Dehra Dun;  F. J. DUTHIE, B.A., F.L.S., Director of the 

Botanical Department, Northern India; Sir GEORGE KING, 

Excellent figures of all the British species of Flowering Plants and Ferns, 
as understood by Bentham, will be found in ' illustrations of the British Flora,' 
by W. H. Fitch and W. G. Smith, published by 11essrc. Reeve & Co., London. 
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K.C.I.E., F.R.S., LL.D., etc., late Superintendent of the Royal 

Botanic Gardens, Calcutta ; Major D. PRAIN, M.B., F.R.S.E., etc., 

the present Superintendent ; and to Dr. G. WATT, C.I.E., F.L.S., 

Reporter on Economic Products to the Government of India. 

I am further indebted to Lady ELISABETH BRUCE [now Lady 

BABINGTON SMITH] and Mr. H. BABINGTON SMITH, authors of a 

privately printed list of Simla plants containing notes 011 the 

colours of their flowers, localities and seasons of flo~vering, which 

has most kindly been placed at my disposal. 

HENRY COLLETT. 
[June 1900..] 



I N  MEMORIAM 

I HAVE watched the progress of this work with sympathy and 
interest. I had not thought that the death of its distinguished 
author would impose on me the sad task of writing these words to 
his memory. 

Sir Henry Collett was born in 1836 and entered the Bengal 
Army when he was only nineteen. His military career was one of 
great distinction. The Commander-in-Chief, Field-Marshal Earl 
Roberts, K.G., V.C., etc., has with great kindness given me the 
following account of it. 

March 1, 1902. 

Dear Sir William Thiselton-Dyer,-I was indeed well 
acquainted with the late Sir Henry Collett, and had a great regard 
for him. Throughout his military life he was as perse~ering and 
thorough as you describe him to be in the preparation of his book 
on the indigenous plants of Simla. 

Sir Henry Collett took a prominent part in several campaigns. 
As quite a boy he served during the Indian Mutiny. The follo~v- 
ing year, 1858, he took part in the Sittana Expedition on the 
N.W. Frontier of India. 

Five years later (1862-63) he was with a force employed in the 
Cossya and Jyiltea hills on the S.E. Frontier of India, and 
received n severe wound in the ankle, which lamed him for iife. 

I n  1867-68 he took part in the Abyssinian Expedition, and it 
was then, I think, I made his first acquaintance. 

When the second Afghan war broke out in 1878, I applied for 
Major (as he then was) Collett to be attached to my column as 
Assistant Quarter-Master-General. He  remained with me during 
the two years the war lasted, and afforded me very valuable assist- 
ance. I t  was froin inforlnatioll gained by Major Collett, by means 
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of a personal reconnaissance he made, that I was enabled to adopt 
the Spingawi route and thus turn the strong position held by the 
Afghans on the Peiwar Kotal. 

Between the years 1886-90, Colonel Collett served first as 
Quarter-Master-General in India, then in command of a brigade 
in Burma, and subsequently in command of the Eastern Frontier 
District during the Chin-Lushai Expedition. In  1891, Major- 
General Collett commanded the expedition to Manipur, and acted 
as Chief Commissioner of -4ssanl. 

General Collett was frequently mentioned in despatches, he 
was thanked by the Government of India for his services in Assam, 
and before he retired from the Army in 1893, he had the honour of 
being made a Knight Commander of the Bath. 

No one who was acquainted with Sir Henry Collett could fail 
to appreciate his kindly disposition and charm of manner, as well 
as his many soldierly qualities. He was one of the few officers in 
the Army I have met with who was as devoted to science as to his 
professional duties. 

Sir Henry Collett's retirement was a serious loss to the Indian 
Army, but I rejoice to think that the last years of his life were 
spent in pursuits which were thoroughly congenial to him, with a 
result which confirms my high estimate of his application, resolu- 
tion, and ability. 

Believe me, 
Yours very truly, 

For nearly forty years Collett was actively employed in military 
duties, and mostly in India. From his youth he had a strong 
taste for scientific studies. I t  is remarkable that he was able, 
practically unaided, to prosecute them with such success. Our 
common friend, Mr. J. S. Gamble, C.I.E., F.R.S., late Director of 
the Forest School, Dehra Dun, has given me some interesting 
particulars. He  ' used to say of himself, that his wound, obtained 
at an early period of his service, incapacitated him for the games 
which most soldiers, at any rate young men, delight in.' He first 
took up astronomy and physics. Mr. Gamble continues : I always 
used to envy him his power of application and his wonderful capacity 



IN MEMORIAM xvi i 

of concentrating his attention on R new subject and not re~ting till 
he had got to understand it. . . . He had a wonderfully clear 
power of explaining. . . . When the disooveries of tlle telepllono 
and microphone etc. were made, he was much interested; and Ile 
amused himself by constructing a microphone and sending mes- 
sages from one end of his house to the other. Often I have spent 
some hours over it with him, and he was delightfully pleased when 
he could induce a fly to walk on the drum and listen to its foot- 
steps.' 

Collett seems to have first become interested in botany in 1878 
during the Kuram Valley expedition, perhaps influenced by the 
late Brigade-Surgeon Aitchison, C.I.E., F.R.S. 

The latter wrote: ' Early in 1879, I proposed to the Quarter- 
Master-General, Major Collett, that it might prove advantageous 
to science if some one were appointed to accompany the column in 
the contemplated advance on Kabul. General Roberts at  once 
recommended the proposal to superior authority, which ultimately 
resulted in my being attached to the force as botanist.' The 
result was embodied in the important paper published in the 
' Journal of the Linnean Society ' (Bot,any, xviii. pp. 1-113). 

Late in 1879 Collett paid a brief visit to England. He wrote 
to Sir Joseph Hooker on September 16, apologising for his 
inability to deliver a letter from Aitchison in person, having ' to  
return immediately in cohsequence of the news which has been 
received from Kabul.' He adds : ' I had not much time when in 
Kuram for botanical pursuits, but I collected most of the plants 
which were new to me, and some of them will be forwarded to you.' 

It was, however, about 1885 that Collett's attention was 
seriously turned to botanical work. I n  the summer of that 
year the Simla Naturalists' Society was founded. Sir Courtenay 
Ilbert, K.C.S.I., was President, and Collett was an original 
member. The present work is the fulfilment of a hope expressed 
by the President in the preface to the first number of the 
journal that one outcome of its work would be ' a handbook 
such as may be worthy of a district singularly rich in objects of 
interest to the naturalist, and as may furnish information to be 
sought in vain in the arid pages of a district manual.' The society 
has been described as ' a small band of ardent naturalists.' They 

i t  
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no doubt confirmed Collett in his permanent devotion to botany. 
He  contributed his first botanical papers to its journal and is also 
reported to have delivered to it a lecture on polarised light. 

Collett collected assiduously the plants of Simla and formed a 

herbarium which he used in the preparation of this book. After 
his death it was given by his family to Kew. I n  1887-88 he was 
in command of a brigade in Burma, and in the Southern Shan 
States on the little-explored frontier of Upper Burrma he found 
an opportunity of breaking new ground. I n  A. H. Hildebrand, 
C.I.E., the superintendent of the Southern Shan States, he found 
a colleague of tastes sympathetic with his own. Collett says : 
' I began collecting plants in this region partly to gratify my own 
love of botany, and partly in response to the request of my friend 
Dr. (now Sir George) King, K.C.I.E., F.R.S.' The results were 
published in 1890 in the ' Journal of the Linnean Society ' 
(Botany, xxviii. pp. 1-150). No fewer than 725 species of flower- 
ing plants were enumerated. These were worked out at Kew and 
published under the joint names of Collett and W. B. Hemsley. 
The collection included two of the most remarkable plants ever 
introduced into' European gardens. Both are remarkable for the 
size of their flowers : Rosa gign~ltecc is the largest single-flowered 
rose known, it is described as-having flowers 5-6 inches in dia- 
meter ; it climbs to the top of the tallest trees, and Collett is said to 
have detected it at  the distance of two miles by means of a field- 
glass ; Lorticera hildebrn~hdict?zn is a honeysuckle with flowers 
seven inches long; it was named in honour of his friend who 
kindly gave much assistance in collecting,' and who, after an 

infinity of trouble, ultimately succeeded in transmitting living seeds 
to Kew. I n  1889 Collett had himself sent to Kew living plants 
of two extremely remarkable orchids which he had discovered, 
B u l b u p l ~ y l l z ~ ~ ) ~  1̂ cdre1)zosz61~i and C'ir1*/bopeta~fi?)1 C'ollettii. 

After 1889 Collett's hands were pretty full of serious military 
and administrative duties. I heard nothing from him till after his 
retirement in 1893. Even then it is an open secret that high pro- 
fessional advancement was still within his reach. But he had 
begun to be afflicted with deafness, nild as he told ilie in after 
years he thougllt no one wit11 that infirmity was justified in 
assuming high military command. 
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He eventually settled in London, and it must have been early 
in 1895 that he came to consult me ahout his projected 'Flora of 
Simla.' He had a good practical knowledge of it in the field, and  hi^ 

first idea was that he might make a sort of rough draft and that 
some member of my staff might put it into s proper technical shape. 
I pointed out to him that such a collaboration would be in no 
way satisfactory, that the merit of the book would be the personal 
impress that he would give to it himself, and that I should not be 
inclined to aid the undertaking unless he undertook it single- 
handed. Collett pleaded his want of teclinical knowledge, but the 
real obstacle was only his excessive modesty. H e  was a little shy 
of coming to work amongst us with only the equipment of the 
amateur, and though possessed of indomitable pluck was diffident 
as to the result. I assured him that it was merely a question of 
learning the grammar of an unfamiliar language ; that it might be 
an irksome task for a few weeks, but that he would soon acquire 
the necessary facility and that he would then feel a new interest 
in the prosecution of his work. I promised him that his path 
should be smoothed by the willing assistance of my staff, and he 
agreed with some demur to make the attempt. I call to mind no 
similar case of a man late in life, after a course of exceptional dis- 
tinction, quietly taking the position of a pupil in another field. 
But the wisdom of my advice was abundantly justified. Collett 
stuck to his task with bulldog tenacity occasionally relieved by a 
groan. But he soon mastered his difficulties and became the 
severest critic of his own work, the early portions of which he 
entirely rewrote. For several succeeding years he worked at 
Kew with the greatest regularity, spending the best part of the 
day in the Herbarium and ending with a walk in the gardens, 
where I was often amused to find that the habit of the old Quarter- 
Master-General had not been lost and that nothing escaped his 
observant eye. 

Some failure of his health probably took place, though so im- 
perceptibly as to escape observation. The old military fire was 
roused by the outbreak of the South African war, which he 
followed with absorbing attention. His first estimates of its 
course were extravagantly optimistic, to be followed by others 
equally pessimistic. Vi th  no military knowledge but some con- 
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ception of the conditions, I ventured to difler from him in both 
respects. But the war weighed heavily on him, and he told me 
he could not sleep at night for thinking of it and its consequonces. 
He had, however, almost completed the manuscript of his book, 

l 

and commenced printing. He then took a holiday in Ireland 
with Mr. Gamble. It is possible that he over-fatigued himself. 
On his return he had some kind of sudden seizure, and for some 
time he was in a precarious state but slowly recovered. He  
then came to see me at Iiew, and though he was obviously very 
much broken I did not feel any immediate anxiety about him. 
But he had repeated failure of the heart's action, and to this he 
eventually succumbed. H e  spent his life strenuously and with 
distinction in the service of his country and in the interests of 
science, and the end came with the simple exhaustion of his 
physical powers. 

Almost his last enquiry was as to the progress of his book. 
This fortunately had been left in a state which enabled Mr. W. B. 
Hemsley, P.R.S., the Keeper of the Herbarium, to see it through 
the press with little diEculty. I think Collett felt no real anxiety 
as to its fate. H e  hoped that it would stimulate an interest in a 
subject which he himself had found a pleasant recreation in the 
mid-st of official duties. Those who use it will speedily discover 
that it is no mere compilation but the outcome of conscientious 
and independent work. Collett had the true scientific tempera- 
ment. H e  had no respect for scientific authority and distrusted 
textbooks. He  was never content without verifying the facts for 
himself. H e  described his plants fresh from the field and at once 
entered in his notebooks copious memoranda and excellent draw- 
ings, and these he constantly used in working up his material at 
Kew. 

At first sight there may seem something anomalous in a dis- 
tinguished soldier devoting his years of retirement to botanical 
studies, still more perhaps in prosecuting them in the midst of his 
professional duties. As a matter of fact, the obligations of 
botanical science to the Army are very great: it is suficient to 
recall the names so familiar to botanists of the late General 
Munro, C.B. ; of the late Colonel Grant, C.B., C.S.I., and of Lieu- 
tenant-General Sir Richard Strnchey, G.C.S.I. The flora of Tibet 
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would be hardly known to us but for the collections made hy 
military officers, of whom Captain Deaey, the late Captain Wellby 
and Captain Malcolm, D.S.O., may more particularly be mentioned., 
Nor is it easy to estimate the position our knowledge of thc Indian 
flora would occupy without the labours of a long series of officers 
of the Indian Medical Department. And among Russian officers 
the name of General Przewalski will r~lways stand out pre- 
eminent for his botanical work in Western Asia. The fact is that 
the qualities that make for success both in the soldier and the 
botanist are largely identical : they are quick observation and the 

of rapidly drawing correct observations from minute facts. 
When Collett discovered his giant rose through his field-glass he 
was using his eyes and his reasoning powers precisely as he would 
have done in a military reconnaissance. 

Collett's personality had something wholly out of the common. 
Rather below the average height he had a spare, erect, and well- 
knit figure. A bright, frank and alert expression was accompanied 
by a singular charm of manner. In many ways he constantly 
reminded me of the late General Gordon. And as with him a 
keen glance would sometimes flash from the eyes which showed 
that stern resolution would not be wanting on occasion. There 
was nothing about him of the beazi sabreur, but he$ had all the 
impress of a man destined to lead and command. As with most 
distinguished soldiers, his address was singularly modest and 
simple ; at the same .time he held decided views on most subjects 
and with extreme tenacity, though rarely caring to give expression 
to them. Nor did he ever refer to his past career. I n  fact, I 
never induced him to talk about it except in the case of the Mani- 
pur expedition, on which on merely geographical grounds I asked 
for information. He mas not a copious correspondent, and his 
letters were always strictly to the point and expressed with 
soldierly terseness. 

Mr. Gamble, himself a botanist of distinction, who had long 
worked with him in India, sums up his estimate of Collett's 
powers in words with which from my own experience I entirely 
concur :- 

' I am convinced that if Collett had been a professional botanist 
he would have made a great name for himself; and it is possible 
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that had he been spared, his work, supported by his knowledge of 
the world, his wide reading and by his distrust of anything he 
could not personally verify, would have been more original and 
so perhaps more valuable. H e  was quite undaunted; he talked 
of taking up the Simla mosses when his Phanerogainic Flora should 
be published ! ' 

I devote these words to the mernory of my friend. I will hut 
add this : no one who has ever come to work amongst us a t  Kew 
has more completely won the affectionate regard of everyone with 
whom he has come in contact. 



IN the forcigoing biographical sketch Sir KTillia.~n Thisclton-llyc~r 
has expressed feelings shared by myself and others who were 111orc 
or less associated with the Author in connection with this work, 
and I need go no further into personal matters than to explain the 
extent of my responsibility. Sir Henry's Preface is much too 
modest concerning himself, and inuch too lavish in acknowlcdg- 
ment of assistance from others. As a matter of fact, although he 
consulted me on many points froin the beginning, and I made 
considerable alterations in his manuscript of the early Orders, 
I have in no instance referred back to the plants theinselves in 
connection with the descriptions. 

The first, serious attack of illness overtook Sir Henry just aftcr 
the first sheet was set up in type, and while the questions of style 
and typography were still under consideration. When sufficiently 
recovered, t,o\vards the end of the year 1900, to discuss the matter, 
he arranged with my daughter to correct the proofs, under my 
supervision. The body of the work was then practically completed, 
but i t  was the Author's wish to revise some portions of it, more 
especially that relating to the Grasses and the Preface. His 
health improved so much that we all hoped he would be able to 
carry out his intentions ; but although his interest in the work 
was unabated to the very last, he \+.as unable to cio any Illore than 
settle points of deta'il as the printing progressed. The Preface 
\$.as written before his illness ; herice the absence of any lnention 
of the arrangement made with Miss Hemsley. I think it im- 
portant to put  this fact on record, because I could,not undertake 
to read the proofs through myself ; and this inay explain errors 
overlooked that I might or ought to have detected had I read 
them all critically. l 

It is unfortunate t,liat a few synonylus were not included by the Author, 
because i t  sometimes 11appens that  they have been more used in previous 
publications than the names adopted in the present work ; for instance, Piceu 
Morindn is comparatively familiar in English gardens under the synonym of 
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The question of what should be i~icluded 111 the introduction 
\\,as never discusseti. I only ltnow that it was Sir Henry's inten- 
tion to compile a Ulossary, and I undertook to prepare a Synopsis 
of the NaturaJ Orders. 1 am wholly responsible for this part of 
the book, except that 1 ain indebted to 1n-y friends Mr. C. W. 
Hope, late of the Engineering Department, Qovernincnt of India. 
for a list of the Ferns, and Mr. J. S. Gamble, C.I.E., P.R.S., 
for~nerly Conservator of Forests to the Government of India, and 
Director of the School of Forestry a t  Dehra Dun, for some notes 
on the Vegetation. He and Sir Henry were old friends. and they 
botanised together the district of Silnla. 

POSITION, AR EA CLIMATH 

The area is defined or rather described in the Prefscc.. ant1 thc 
Map supplies further information. 

The town of Silnla, the centre of the district whose Iqlori~ is 
described in the following pages, is situated in about 31" 6" N. 
latitude, anti 77" 10' E. longitude, a t  an altitude of 7,230 ft., and 
exactly on the ~vatershed of the two great river-systems, the 
Ganges and the Indus. The rivulets flouring northward and 
westwarcl are feeders of the Sutlej, which rises in Western Tibet 
and fornis the irlost easterly of the five principal tributaries of the 
Indus, which flows into the Arabian Sea ; whilst the Giri ri\-er and 
its affluents to the east flow into the Jumna, one of the great 
tributaries of the Ganges, which debouches into the Bay of 
Bengal. 

The climate of the district exhibits considerable variations a t  
different elevations and exposures. In  round numbers there is a 
total difference of 8,000 ft. in elevation ; and then there is thc 
factor of aspect, whether northern or southern, to be tulten into 
account. Froin observations near Silnla st about 7,000 f t .  the 
inean tein])eratrure of January, the coldest month. is 4 0 O . G  Fnhr., 
and of June, the warmest month, 67O.1 ; \vliilst for thc year it is 
54"'86. The lowest temperature recorded, 26O.6, occurred on two 
days in February 1882, and the highest, 8G0, on three days in May 

A b i ~ s  Smilhic~nri. Pull synonymy, however, is given in thc Flora of British 
India, to  which the inquirer is referred. 

One more explanation I may give here. T t  has lwen represented to me 
tha t  amateurs generally are puzzled by the ' authors,' that  is, the names or 
abbreviations of names, cited after the names of the plants. Briefly the ' author ' 
is the person who described the plant under the genus in question, or referred i t  
to that  genus, even without description, the plant having been already adequately 
described though, inferentially, referred to  the wrong genus. 
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arid one in June. Snow falls from .December to March, and not 
infrequently lies for several weeks. 

The period of greatest rain is from June to September, with an 
average of 52 inches ; whilst the fall for the whole year is 70 inches. 
There is a considerable decrease in the rainfall northward ; a t  
Kotgarh, for example, it  is little more than half that of Simla. 

DESCRIPTION O F  THE MAP 

The inap is on a scale of four miles to the incll, and it 1war.r the? 
names of the principal localities nientioneci in the body of the work, 
with their respective elevations. The rivers and streains are 
coloured blue, and the main roads yellow. Unfortunately the 
spelling of Indian geographical names is anything but uniform, 
and the spelling throughout this book of several of the localities is 
so different froin that on the inap as to bc unrccognisable to 
persons unversed in the \ragaries of geographers and officials. 
The orthography of tlle nlap is, I believe, official a t  the present 
clay ; u.hilst that of the book has long been current, and is niore 
familiar. In other works quoted or cited several other variants 
occur. Perhaps placing the different spellings side by side is the 
most uschful way of presenting them. 

Baggi . 
Baghi . 
Bliagi . 
Boileaugunge 
Charaog . 
Chor 
Fagoo . 
Fagu . 
Giri 
- 

Huttoo . 

Other Worka 
. Hargi 

Giri 
Gurnber . 
Hatugzrli 

- 

Jako 
Jutogh , 

Kairi . 
Kotgurh . 
Matiana . 
Mahasu . 
Mushobra 

Jako 
Jutog . 
Kair 
Kotgarh . 
Rlatiana . 
Mahasu . 
Mashobra 

- 

Boileauganj 

Choor, Cliur 
. Fargoo 

, Ciiree 
. Garnbar 
. Hattoo 

Hattou, Hatu 
Whattoo 

. Jacka, Chaka, Jakko 

- 

. . Kotgerh, Kotgorh 
, Matteana 
. Mahassoo 
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Book 

Naldcra . 
NLL~ Dellru 
Narkunda 
Patariiala 
Sainj . 
Synj 
Subathoo 

Map 
. Naldora 

. Nnrlianda 

. Paternalla 

. Sainj . 

. Subathu 

Sungroc . 
Syrce . 

- 

. Sairi . 

Othor Works 

. Nahl Dclira 
- 

, Nagltullda 
- 
- 
- 

. Sabathu 
Soobathoo 
Subbathoo 
Sooiigri 
- 

The Char, frcquc~ntly mcntionccl in tlhc bocly of the work, is a 
pcak just without thc limits of the map to the south-east. It is 
nearly 12,000 f t .  high, aiid is situated in about 30' 52' and 77" 32'. 
This and Hatugarh are the only elevations in the district on which 
there is a subalpine vegetation. 

COLLECTORS 

As long ago as 1855 Hoolier and 'I'lio~lison (' Flora Inclica,' 
Liltroduction, p. 203) stated that the flora of Simla might be con- 
sidered as exceedingly well known, and a t  p. 69 of thc suillc. work 
the collections are suinmarised, but the number of persons named 
as having collected in Simla is not large. This is perhaps due to 
the fact, that when the great Indian botanists Wallich, Royle and 
Falconer auccessively botaniseci in the North-West, Siinla was in 
an early stage of its history. The earliest noteworthy collection 
in the Kew Herbarium labelled as coiriing from Siinla was made 
by the Countess of Dalhousie, who evidently was no inere collector 
hub a ltepn botanist ; for in a lettcr clstcd Dnlhousie Castle, 
February 4, 1833, to Sir William Hooker, announcing the dcsl~atch 
of 600 duplicates of her Simla plants, she gives some interesting 
particulars. At the date when the plants were collected (1830) 
the Ehrl of Dalhousie was Coi~imander-in-Chief in India, and 
subsequently he was appointed Governor-General. Referring to 
their journeys Lady Dalhousie says : ' At Siinla we reiiiained 
nearly seven months. This station is 7,500 f t .  above the level of 
the sea, in the region of the Pinus Deodara and Kl~otloder~dron 
arboreurn. Subbathoo, where several of the plants wcre gathered, 
is on a lower range a t  4,000 f t .  Mahassoo is 9,000 f t . ,  and the 
greatest elevation I reached was Whattoo Mountain, 10,763 ft. 
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At Si~nla 1 found five species of Pinus ; a t  Muhurj~oo four of oak 
-all cvergroen.' From the foregoing it 2tl)l~c:ar~ that ~ h c  8ttw ant1 
ciistinguished all the ~pecics of pinc and oak observed by letcr 
botanists. Colonel (Licutcna1it-(4c~n(~ral) Munro, Major (Licu- 
tenant-Colonel) Madden: ~>a~)tai 'n (6bncral Sir Richard) Strachcy, 
Mr. Winterbotto~n, Claptitin Si~~lpson, Gcnc*ral and Mrs. Walker, 
Major Vicary and Mr. M. 1'. 14dgeworth were also ablnong the carly 
amateurs who contributed to Sir iVilli2tm Iioolter's hcrbariunl, 
now forming part of the National Herbarium a t  Kew. Among 
botanists of that period the collections of Griffith, Jaccjuc~nont 
and Thomson are a t  Kew. Later contributors are Sir 1)ietriah 
Brandis, Mr. J. S. Gamble and Dr. G .  Watt ; and Sir Henry 
Collett's collection has bccm presented to ICe\v since his dcccasc. 
The titles of their publishct'i worlts, containing morc or less infor- 
mation concerning the flora of Simla, are included in the ' Biblio- . . 
graphy,' p. 1 ~ ~ 1 1 .  Extracts of ljassages rclating to tlic vegetation 
of Simla have been made from the writings of several of the 
travellers named. 

VEGETATION 

Only rt very iinpcrfect idea of the coinposition of the Vcgctation 
of a country can be gained from an enumeration of the plants 
constituting its flora, even when soillc explanation is given undcr 
cach species of its relative prevalence. A species inay be co~nrnon 
and generally dispersed, and yet not constitute a conspicuous 
feature in the landscape, by the roadside, in pasturos or in woods. 
Fifty per cent. probably of the species have to be sought for, and 
not inore than twenty-five per cent. enter into the physipgnoiilies 
of the vegetation. Some trees and shrubs are conspicuous as 
individuals ; others only froin growing gregariously. Some herbs 
have large and brightly coloured flo\vers ; yet others having 
snlaller flowers, but growing in inasses, give greater character to  
the vegetation. Had the Author been spared to complete his 
work, he would doubtless have pictured in words the appearance 
of the country a t  different seasons. This want I shall att'elnpt to 
meet in some measure. Following the Author, I shall introduce 
some further comparisons with the flora of the British Islands, 
beginning with the ordinal con~position of the Sinlla flora, premis- 
ing that the Siinla district has a smaller area than the county of 
Sussex, in which about 1,000 species oT flowering plants grow 
wild. 



Ta6le showing the number of Genera und Species of eaclc Natural 
Order in the lG?ora of Simla, and t7~e number of these Genera 
and Species common to Rimla and tlce British Islands. 

1 
Orders 

-- - - - 

Genera 
-\ 

I 
Simla British 

J)istrict, 

' 

- ---- - 

Species 
--, 

Simla British 
District lslands ( 

-- I 

33 
1 
(i 0 
Ci 1 
2 1 

1 i 

2 
4 
2 0  
6 0  

25 
6 

7 ~ 
1 ,  

10 2 ' 
8 
2 

0  I 
0  

1 
20 

7 0  
1 
4 
2 0  1 

8 0 I 

11 0  
G 0 I 

10 0 
3 
8 0  
1 

114 
0 I 

42 7 
16 2 ,  
11 
1 

0  8 

3 
I 

3 
l l  O I  
1 1 0  
2 I 0  ' 
9 1  4 
1 1 0  
4 0  
2 0 
1 0  
1 0  

2 (i 3 
2 1 
4 0 

13 0  
23 2 

I 

1 Gi,,,, 
Magnoliaceze . 
ilIcnispermacez. 
Berberidaceze . 
Papaveracea: . 
Pumariaceae . 
Crucifers . 
Capparidacei~ . 
Violaces . 
Bixaces . 
Polygalaces . 
Caryophyllacez 
Hypericaces . 
AIalvaces . 
Tiliaceae . 
Linacea: . 
Malpighiaces . 
Geraniaces , 

Rutnces . 
Simarubaces . 
Meliaceae . 
Aquifoliaces . 
Celastraces . 
Rhamnaces . 
Vitaces . 
Sapindaces . 
Sabiaceae . 
Anacardiaces . 
Coriariaceae . 
Leguminosae . 
Rosaces . 
Saxifragaces . 
Crassulaceae . 
Droseraceae . 
Halorrhagidacez 
Myrtaces . 
Melastomace* . 
Lythraces . 
Onagracea: . 
Samydaces . 
Cucurbitaces . 
Begoniaces . 
Datiscaces . 
Picoides . 
Umbelliferae . 
Araliaces . 
Cornaces. 
Caprifoliaces . 
Rubiaces . 
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Valerianacea! . 
Dipsaces . 
Cornposits . 
Campanulaces . 
Ericaces . 
Monotropaces . 
Plumbaginacee . 
Primulaces . 
Myrsinacele . 
Styracaces . 
Oleaceae . 
Apocynacee . 
Asclepiadacee . 
Loganiaceae . 
Gentianacee . 
BoraginacetE . 
Convolvulaces . 
Solanaceae 
Scrophulariaces 
Orobanchaces . 
Lentibulariaces 
Gesneraces . 
Bignoniaces . 
Acanthaceie . 
Verbenaces . 
Labiats . 
Plantaginacee . 
Nyctaginaces . 
Illecebraceie . 
Amarantaces . 
Chenopodiacee . 
Phytolaccaces . 
PolygonacetE . 
Piperaces . 
Lauraces . 
Thymelsaceac . 
Elsagnaceae . 
Loranthacee . 
Santalacers . 
Balanophoracee 
Euphorbiaces . 
Urticaces . 
Juglsndaces . 
hiyricaces . 
Cupulifere . 
Salicacee . 
Gnetaceae. . . 
Coniferae . 
Orchidaces . 
Scitamineae . 
Hemodoraces . 
Iridaces . 
Hypoxidace~ . 
Dioscoreacen . 
IAiliacez . 
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Con~rnclinncelle 
Juncace~u 
Araceic . 
Lemnacez 
Alismeceae 
Naiadaceae 
Eriocaulace* 
Cyperaceae 
Gramineaj 

Totals 

Simla Iiritisil I Siillla / Il~~itiali 1 
l)ist,rict Isluntls J)Isl ricL lslnl~tis 

Summary 

Genera Species 
Dicotyledones . 498 or 78'0 per cent. 1603 or 75.8 per cent. 
Rlonocotyledones 

Petaloidea . 
Glumaceae . } 133or20.8 ., 192 12' } 313 or 23.3 ,, 

Gymnosperms . 8 or 1'2 ,, 10 or 0.0 ,, - - ---- -- 

639 100 1326 100 

The proportion of species of Dicotyledones and Monocotyledones 
in the flora of the world is about 81-30 and 18.70 per cent., and the 
23.3 per cent. of Monocotyledones in Simla is very high. It is due in 
this instance to the large number of grasses i11 this comparatively 
small area. For the whole of India the percentage is 23.43, and 
for other large areas that I have calculated i t  varies from 17.30 
in Europe ; 18-50, Australia ; 19.38, North America ; to 21.50 ill 
Mexico. 

Prom the foregoing comparison of the floras of the Simla, 
District and the British Islands i t  will be understood that a person 
having some knowledge of the latter will be well prepared to take up 
the study of the former. It is true that only about 13 per cent. of 
the species are the same ; but nearly 40 per cent. of the genera are 
common to the two countries. Incidentally i t  may be mentioned 
that in higher latitudes the reseinblances become stronger. Thus 
in a collection of about 500 species froin the neighbourhood of 
Kirin, in about 126" E. long. and 44" N. lat., 260 were British, or 
just 32 per cent. of the whole. 

On the other hand, it is somewhat surprising to find that thirty- 
eight Natural Orders are represented in the small district of ~ i k l n  
which are not included in the flora of the British Islands. This is 



TNTRODTJ(:TTON xxxi 

partly accountc~tl'for by thc: fact that a snlall portion of the forrner 
colrleR within the subtropical zone. Apart from thb,  the Hrit,i~h 
flora is wry  lmor afi comparcd with t h ~  ,Ji~panc:~r!, for t~xamplc, cvcan 
after eliminating tho HU htropic:;tl eklnent f olln(l in the warmer 
part of Japan. Again, comparing the l i ~ t  of 0rdvr.u not r~p rownkd  
in Britain with the l i ~ t  of Ord(?rs represcntchd in Bitnla t)y only oncB 
genus and one species i t  \\rill he Reen that ~ i x h c n  out of twenty- 
three are the same. Among Orders which do not occur in Britain 
several which are not wholly tropical or uul~tropical are somowhat 
numerous in Simla. Thus of the Itutaceif there are seven genera 
and seven species, of the Asclepiadace* ten and fourteen, and of  
the Acan thacea ten and fifteen, respectively. 

Against this, twelve Natural Order6 are represented in the 
British flora but not in that  of Simla. About half of these, how- 
ever, are aquatic or marsh plants, which accounts for their absence 
from Sirnla. The rest are small Orders, except the Amaryllidaccat?, 
of which the Haemodoraceae and Hypoxidace2 are regardctl as 
Suborders by some botanists. 

Nalural Orders represented in the Simlu District but not in 
the British Isklnds. 

Magnolisce~ 
Menispermacez 
Capparidacee 
Bixacez 
Malpighiacea~ 
Rutacez 
Simaru bacez 
Meliacex 
Vitaceae 
Sabiaceac 
Anac ar  d' lacca' 
Corirtrinccxl 
Myrt'accxl 

Amarantacea 
Phytolaccacc:i! 
Piperaceae 
Lauracen. 
Balanop11ornce;o 
Juglandaccxl 
Gnetacea 
Scitamineah 
Hx?nlodor,zce:r 
Hypoxidacc;e 
1)ioscorencea~ 
Con~illclina~cc;~ 

Na,tl~ra'l Orders re11resented i n  t1t.e British Isbnn(ls but not in the 
Si?n,la. District. 
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A glancc! a t  thc, table, pp. sxviii.-xsx., showing the number of 
genera and species of each Natural Order in the flora of Si~nla is sufi - 
cient to enable one: to realise that certainOrdcrs constitute apromi- 
nent feature in the aspcct of thc vegetation, or if not in its aspect a t  
Itlast in its composition, whilst others forlrl no appreciable part of 
the vegetation. Thus thirty-five, or nearly a third, of the Orders 
are represented by only one genus, and twenty-three of thew 
Orders by only one genus and one species each. The following 
lists bring them all under the eye a t  once, and by referring to tho 
re~nerks under the descriptions one can gain an idea of their 
respective positions in the formation of the vegetation. For 
example, Balanophora inz7olucrata (p. 443) has been collected only 
once in the Simla District, and that more than half a century ago ; 
and many others are very rare or inconspicuous. On the other 
hand Ilex dipyrena appears to be a common tree a t  elevations of 
5000 to 8000 f t .  

Natural Orders of which there i s  only one Genus and only one 
Species in the Plora of Simla. 

Magnoliaceae 
Malpighiacece 
Simarubacez 
Coriariaceae 
Droseraceae 
Myrtaceae 
Melastomacez 
Samydaceae 

1 Datiscaceae 

I 
Picoideae 

I Monotropace~ 
Plumbaginaceae 
Styracacez 
Orobanchaceae 
Lentibulariaceae 
Illecebraceze 

I Phytolaccaceze 
1 Balanophorace~ 
I 
, Juglandacext 
' Myricacece 
, Gnetaceae 
I Hypoxidaoez 

Alismacere 
1 

Natural Orders of which there i s  only one Genus, but more than 
one Species in the Plora of Simla. 

Violaceae I I Begoniaceae I Plantaginacca 
Poly galaceac Valerianace~ Iridaceae 
Hypericacext Myrsinaceae 1 Dioscoreacea, 
Aquifoliacez Loganiaceae / Eriocaulacear 

The next table shows that a large proportion of the genera 
and species belong to a few Natural Orders. Eighteen out of 113 
Orders comprise 372 out of the 630 genera, and 863 out of the 
1326 species. Further, i t  will be seen that the thrcc Orders, 
Gramineae, Leguminosz and Cornposit*, furnish more than a 
quarter of both genera and species. In  the flora of tlhc \r.orltl 
the position of these Ordcrs in relnt.ion to caclh ot'her is j us t '  
reversed. 
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Nutural Orders of twenty Species and upward8 in the 
Flora of Simla. 

- 

I I I 

Orders I Gcnera l'ur cent. Llpeoica Per wnt. 1 , 
I i 

-- - - 

Ranunculaceae . 12 
Cruciferae . 11 
Caryophyllacee . 12 
Geraniacete 4 
Leguminosae 45 
Rosaceae . . 1 12 
Urnbellif e re  . 1 14 
Rubiaceae . t . 1 13 
Compositae . 59 
Scrophulariaceae . 1 24 
Labiatae . . 1 29 
Polygonaceae . . I  3 
Euphorbiacere . 12 
Urticaceae . 16 
Orchidaceae . , 18 
Liliaceae . 18 
Cyperaceae . 12 
Gramineae . i 58 

--- - 

Totals :-I8 orders, or I 
I 16.0 per cent. . 1 352 

I will conclude these comparisons with some figures relating 
to species and genera. Some years ago I compiled a series of 
calculations of the relative generic and specific composition of 
the floras of different areas, a few of which may be reproduced 
here for comparison with the Flora of Sirnla. Of course these 
figures are oily rough approximations for the world and the 
larger areas, but for the smaller area8 they are almost exact. 

Biologia Centrali-Amcrican.~, Botany, vol. i. Introd. (1888), p. xxiii. 

a 
- -  -- 

Average numbor 
Regions / of Genera to an 

Order 
------------ I 

I World i 37-50 
India 1 13.0 
Mexico , 11.0 
N. America 9.6 
Australia . 8.7 
Sirnla I 5.6 
St. Helena . 1 -  1.4 
-- - - - - - -- 

Average number , 
of Species to a 

Genus 
- .-- - - .-- - 

i 

6.0 
6.4 I 

12-65 I 
6.2 
6.4 
2.0 
1.0 

- - -- -. - 
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It will be seen that in large areas, such as India, Mexico and 
Australia, the number of species to a genus is approximately 
half of what it is in the whole world ; whereas in the small area 
of Sirnla it is less than a sixth, and in the remote St. Helena it is 
only a twelfth. This is in accord with the general law that the 
floras of small areas and of remote islands are relatively richer 
in Orders and Genera than in Species. But the average number 
of species to a genus is unusually low in Simla for a continental 
area having a luxuriant vegetation. 

In  my recent paper on the Flora of Tibet I obtained the 
following figures :- 

I Regions 1 Orders I Genera I Species i 
. --- - - - -- - - - - - .- - - I I 
Himalaya, froin 15,000 ft. I 

and upwards 38 I 149 I 470 
Tibet . : : 41 119 I 283 

THE TREES OF SIMLA 

The woody element largely predominates in the vegetation of 
Sirnla, and the following species attain the dimensionsandcharacter 
of trees, though some of them are shrubby in certain localities :-- 

Bixacece 1 Meliacece 
Flacourtia sapida. I Melia Azedarach. 
Xylosma longifolia . indica. 

Cedrela serrata. 
Malvacece Toona. 

Bombax malaba~icurn. 
Aquifoliacec~! 

Tiliace~e 1 Ilex dipyrena. 
odorata. Grewia oppositifolia. 

. vestita. 1 Celastracem 

Kutaceae 
Murraya Koenigii. 
Limonia acidissima. 
Bgle Marmelos. 

Euonymus Hamiltonianus. 
lacerus. 
pendulus. 
tingens. e 

Elaeodendron glaucuni . 
Jowwte2 o j  1 f ~ e  L.innean Sociezy, xxxv. p. 230. 
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Rhumnucm 
Zizyphus Jujube. 

oxyphylla. 
Rhamnus triqueter. 

virgatus. . 

S'apinducea! 
Bsculus indica. 
Sapindus Mukorossi. 
Acer caesinm. 

caudatum. 
cultratum. 
oblongurn. 
villosum. 

Staphylea Emodi. 

Sabiacece 
Meliosma dilleniaef olia. 

pungens. 

Anacardiacea! 
Khus Cotinus. 

punj abensis. 
semialata. 
succedanea. 
Wallichii. 

Pistscia integerrima. 
Odina Wodier. 

Leguminosa! 
Erythrina suberosa. 
Butea frondosa. 
Dalbergia Sissoo. 
Cassia Fistula. 
Bauhinia purpurea. 

retusa. 
variegata. 

Acacia arabica. 
Catechu. 
modesta. 

Albizzia Lebbek. 

Albizzia odoratiesima. 
stipulata. 

Rosace~ 
Prunus Puddum, 

Padus. 
Pyrus Aucuparia. 

baccata. 
f oliolosa. 
lanata. 

h'axi fragacm 
Itea nutans. 

Myrlacea! 
Eugenia Jambolans. 

Samydacea! 
Casearia tomentosa. 

Cornacece 
Marlea begonizef olia. 
Cornus capitata. 

oblonga. 

Caprifoliacm 
Viburnum coriaceum. 

stellulatum. 

Rubiacea! 
Stephegyne parvif olia. 
Hy menodictyon excelsum. 
Wendlandia exserta. 

Ericacea! 
Pieris ovalifolia. 
Rhododendron arboreum. 

Myrsinace~ 
Myrsine semiserrata. 

mollis. 1 Symplocos crataegoides. 
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Oleace~e 
Nyotanthes ~rbor-tristis. 
Fraxinus floribunda. 
Olea cuspidata. 

glandulifera. 
Ligustrum compacturn. 

Apocynacece 
Holarrhena antidysen- 

terica. 

Boraginacec~! 
Cordia Myxa. 
Ehretia laevis. 

Bignoniacea! 
Oroxylum indicum. 

Verbenacece 
Vitex Negundo. 

Cinnainornum Tanlala. 
Machilus Duthiei. 

odoratissima. 
Phoebe lanceolata. 
Litsea consirnilis. 

lanuginosa. 
polyantha. 

Euphorbiacece 
Buxus sempervirens. 
Bridelia montana. 
Phyllanthus Emblica. 
Glochidion velutinum . 
Yutranjiva Roxburghii. 
Mallotus philippinensis. 

Urticucecle 
Ulmus Wallichiana. 
Celtk australis. 

Trema politoria. 
Morus indica. 
Ficus bengalensis. 

Cunia. 
hispida. 
nemoralis. 
palmata. 
religiosa. 
Roxburghii. 
Rumphii. 

Juglandacee 
Juglans Regia. 

Myricucece 
Myrica Nagi. 

Cupz~lifercle 
Betula alnoides. 

utilis. 
Alnus nepalensis. 

nitida. 
Quercus dilatata. 

glauca. 
incana. 
semecarpifolia. 

Carpinus viminea. 

Salicacece 
Salix alba. 

babylonica. 
daphnoides. 
elegans. 
oxycarpa. 
tetrasperma. 
\Yallichiitna. 

l'opulus ciliata. 

C70niferce 
Yinus excelsw. 

longifolia,. 
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Cedrus Deodara. Cupressus torulom. 
Picea Morinda. 
Abies Pindrow . Graminem 
Taxus baccata. Uendrocalamus strictus. 

Totals :-One hundred and thirty-seven Species belonging to 
eighty-three Genera and thirty-six Orders. 

All the earlier travellers were struck by the variety of trces 
of the different altitudinal zones of vegetation. I have quoted 
Lady Dalhousie a t  p. xxvi. William Griffith during his short 
visit noted that Pinus longifolia, P. excelsa, Ceclrus I~wdura and 
Picea Morindiz characterised successive zones. Mr. (now Sir 
Edward) Buck's paper on twenty trees of the Simla neighbourhood 
is extremely interesting, and it embodies the impressions of an 
amateur rather than those of a professional botanbt ; but he 
frequently cites Dr. G. Watt as his authority. However, I have 
not been able to ascertain whether the latter published anything 
on this subject. Divested of the glowing language of the lecturer 
his main facts merit reproduction. The twenty trees are : seven 
conifers, three oaks, a Rhododendron, an Andromeda [Pieris], four 
maples, two species of Cornus and two laure!~. One of the 
characteristic features of the neighbourhood is the rapid transition 
from one region or belt of vegetation to another in ascending or 
descending the precipitous sides of the great Himalayan ranges. 
The most prominent elements in each cliinatic belt are its 
conifers. It must not bc understood from this that the charac- 
teristic trees of the successive zones do not interiningle. Approach- 
ing Simla from Kalka by way of Subathu, Pinus longifolia begins 
to appear a t  elevations between 2,000 and 3,000 ft. ; and this 
thinly clad, inelegant conifer and the prickly Euplwrbin Royleanu 
constitute the only conspicuous vegetation on the scorching, arid, 
southern slopes' for some forty or fifty miles of the upward 
journey. But the southern and western slopes generally are 
bare or vewy scantily clothed with 1-egetation, so that we are 
indebted to this by no means always ornamental pine for relieving 
the barren monotony of the scenery. Standing on the summit of 
Huttoo or one of the other peaks north of Sirnla, and facing 
southward the scene is just the reverse, the whole country appear- 
ing as if covered with forest, in consequence of seeing only 
northern slopes. Pinus longifolia is the prerailing conifer up to 
6,000 f t .  ; but near Simla, a t  elevations of 5,000 to 6,000 ft . ,  it is 
gradually replaced by Pinus excelsa. Cedrus Deodara is the 
nest distinguishing conifer. It has almost the same range as 
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Pinus excelsa, though occurring at  both lower and higher elevu- 
tions ; but it is very capricious in its distribution. For instance, 
after passing the seventh mile from Simla, on the way to Huttoo, 
a distance of forty miles, it is conspicuous by its absence. Under 
favourable conditions it attains a large size, and the trunk of one 
a t  Kotgurh was twenty feet in girth. Passing from Simla to 
Mashobra Abies Smithiana [Picea Morinda] is first encountered, 
and it ranges from 7,500 to 9,500 ft.,forming a belt distinctlyabove 
the cedar. Ascending Huttoo the lofty Abies Webbiana [Abies 
Pindrow] is met with a t  about 8,000 f t .  Thus there are five 
conifer steps. The cheer pine (Pinus longifolia), from 2,000 to 
6,000 f t ,  ; the blue pine (Pinus excelsa), from 5,000 to 7,000 f t .  ; the 
deodar, up to 8,000 f t .  ; the spruce fir (Picea Morinda), from 7,000 
to 9,000 f t .  ; and the silver fir (Abies Pindrow), a t  8,000 to 10,000 ft. 
Each of the three upper coniferous belts has its characteristic 
oak. In  the lowest the white oali (Quercus inmna) is associated 
with the deodar ; in the middle the green oak (Q. dilatata) inter- 
mingles with Picea Morin,da ; and in the upper, along with Abies 
Pindrow, the brown oak (Q. semecarpifolia) is the prevailing 
species. The yew (Taxus baccata) is most abundant in the silver 
fir belt ; and the cvpress (Cupressus torulosa) is found only on 
the north slopes of Bhali a t  8,000 to 9,000 f t .  Of the two hollies 
in the Simla district Ilex dipyrena is much the commoner; occur- 
ring in all three of the upper belts: The showy Rhododendron 
arboreum ranges between 5,000 and 8,000 f t . ,  with a preference for 
the lower elevations on the north side. Andromeda ovalifolia 
[Pieris ovalijolia], a member of the same Natural Order, is often 
associated with this Rhododendron. Cornus mpitata, along with 
the barberry, the white rose and the pomegranate, constitutes in 
June a blaze of yellow, white and red flowering bushes between 
Simla and Mashobra. Cornus macrophylla belongs more especially 
to the belt characterised by Pinus excelsa. The two laurels 
included by Mr. Buck in his twenty trees are not clearly identifiable 
on account of an evident confusion of names, but most probably 
Machilus Duthiei and Litsea wnsimilis were intended. His four 
species of maple-Acer ccesium, A.  caudatum, A. cultraturn and 
A .  .r.illosum-are mostly a t  home in the forests of Narkunda and 
Huttoo. Mr. Buck in his concluding remarks refers to the folly 
of destroying the forests to grow potatoes for a decade or so, by 
which time the rains had denuded the rocky substratum of its 
soil and produced a permanent barren. 
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CLIMBING SHRUBS 

Shrubs are also proportionately much more numerous than in 
the British Islands, and the genera, of which there are climbing 
species, number upwards of thirty :- 

Schizandra 
Cocculus 
Stephania 
Cissarnpelos 
Cap paris 
Hiptage 
Euonymus 
Berchernia 
Sageretia 
Helinus 
Vitis 

I EF:pinia 
Bauhinia 

I Mimosa 
Acacia 
Rubus 

I Rosa 
' Hydrangea 

Trachelospermum 
Cryptolepis 

1 Darnia 
I Holostemma 

Cynanchum 
Marsdenia 1 Prrgularia 

I 
Ty lophora' 
Hoya 

: ~ o r a n a  
; Ficus 

THE HERBACEOUS ELEMENT 

Always continuing the comparisons with the British Flora, the 
herbaceous element demands Little comment. Generally speaking, 
the herbaceous plants of Simla are showier than the British species. 
The principal and most striking diversity in the herbaceous 
vegetation of the two countries is due to the presence in Simla of 
a number of genera of the leading Natural Orders-Leguminosae, 
Compositae and Gramineae-which are altogether unrepresented in 
Britain. The same may be said of the Scrophulariaceae, Acan- 
thaceae, Labiatae, Amarantaceae, Urticaceae and Araceae. On the 
whole, the petaloid monocotyledons of Simla are more conspicuous 
than those of Britain ; yet none probably is so effective as the 
bluebell (Scilla nutans) of British woods and meadows. Pro- 
minent among them is Li7izcm 2~olypJ~yllzcnt, the subject of the 
Frontispiece. 

THE FER-N8 OF SIMLA 

The ferns of S i d a  are so numerous that the late Sir Henry 
Collett never intended to include them in the present work, but he 
contemplated publishing an account of them in a separate volume. 
He collected material for this purpose, and I have before me a list 
of seventy-one species collected by him during one season. As 
may be seen from the Bibliography a t  p. lxvii several other persons 
have made a special study of this class of plants, and Colonel 
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Beddome's ' Handbook ' may be mentioned as the best available 
work for naming the ferns of Simla. Although descriptions could 
not be given, I have considered it desirable to  append a com- 
plete list of the species hitherto discovered in the District of Simla. 
I am indebted to Mr. C. W. Hope for this list, and I present it 
entirely on his authority. In  addition to his own very rich collec- 
tion, i t  embodies the results of several collectors whose names are 
not mentioned in connection with the flowering plants. Among 
them General Blair, Mr. T. Bliss, Mr. E. W. Trotter and the late 
H. F. Blanford, F.R.S. 

Trichomanes Filicula, Bory 
Woodsia elongata, Hook. 
Dicksonia scabra, Wall. 
Davallia immersa, Wall. 

pseudocystopteris, Kxe. 
Reddomei, Hope 
Clarkei, Baker 
tenuifolia, Sw. 

Cyatopteris fragilis, Bernh. 
Adiantum lunulatum, Burm. 

caudatum, L. 
Edgeworthii, Hook. 
Capillus-Veneris, L. 
venustum, Don 
pedatum, L. 

Cheilanthes subvillosa, Hook. 
Dalhousiae, Hook. 
albomarginata, Cla,rke 
f arinosa, Kaulf. 
anceps, Blanford 
grisea, Blanford 

Onychium auratunz, Kaulf'. 
japonicum, Kze. 
contiguum, Hope 

Cryptogramme crispa, R. Br. 
Pe lha  nitidula, Baker 

calomelanos, Link 
Pteris longifolia, L. 

cretica, L. 
digitata, Wall. 
quadriaurita, Retz. 
excelsa, Gaud. 
aquilina, L. 

I Ceratopteris thalictroides, 
I Brongn. 

Woodwardia radicans, J. Ssn. 
Asplenium ensiforme, Wall. 

Trichomanes, L. 
septentrionale, HoFm. 1 unilaterale, Lam. 
planicaule, Wall. 
Adiantum-nigruin, L. 
fontanum, Bernh. 

I exiguum, Bedd. 

I 
varians, Hk.  & Gr. 

I thelypteroides, Michx. , rnacrocarpunz, Bl. 
nigripes, Nett.  
tenellum, Hope 

I tenuifrons, Wall. 
I 

I Maclcinnoni, Hope 
Filix-foemina, Bernh., var. 

~ dentigera, Clarke 
I 
I rupicola, Hope 
I Schimperi, A. Br. 
I pectinaturn, Wall. 

.fimbriatum, Hook. 
foliosum, Wall. 
longifolium, Don 
japonicum, Thb. 
polypodioides, Don 
inulticaudatum, Wall. 

Aspidinm marginaturn, Wall. 
obliquum, Don 

1 ilicifolium, Don 
i acanthophyllum, Franchet 



Aspidium Thomgoni, Hook. 
lobaturn, Sw. 
angulare, Willd. 
squarrosum, Don 
Prescottianum, Hook. 
Bakerianum, Atkinson 
falcatum, Sw. 

Nephrodium Gamblei, Hope 
repens, Hope 
Thelypteris, Desv. 
Filix-mas, Rich. 
parallelogrammum, Kze. 
Kingii, Hope 
barbigerum, Hook. 
Schimperianum, Hochl. 
cochleaturn, Don 
Blanfordi, Hope 
ramosum, Hope 
odontoloma, Moore 
marginatum, Wall. 
crenatum, Baker 
Boryanum, Baker 
molle, Desv. 
Papilio, Hope 
cicutarium, Baker 

Oleandra Wallicbii, Presl 
Polypodium erubescens, Wall. 

distans, Don 
laterepens, Hope 

Polypodium Dryopteris, L. 

I Polypodium punctatum, Thh. 
I lineaturn, Colebr. 
I 

I multilineaturn, Wall. 
I amoenum, Wall. 
I I lachnopus, Wall. 

rnicrorrhizoma, Clarke 
argutum, Wall. 
fissum, Baker 
rivale, Mett . I 

I lineare, Thb. 
simplex, Sw. 

I 
clathratum, Clarke 
membranaceum, Don 
oxylobum, Wall .' 
malacodon. Hook. 
Stewartii, Clarke 
ebenipes, Hook. 
j uglandifolium, Don 

Nothochlaena Marantae, R. Br. 
' Gymnogramme Totta, Schlecht . 

Levingei, Baker 
vestita, Hook. 
javanica, Bl. 
involuta, Hook. 

Osinunda Claytoniana, L. 
regah,  L. 

I Ophioglossum vulgatum, L. 
/ Botrychium Lunaria, Sw. 
I ternatum, Sw. 
I lanuginosum, Wall. 

This gives a total of 124 species belonging to twenty-three 
genera, as against sixteen genera and thirty-seven species in the 
British Islands, and twenty-five species in the county of Sussex, 
which has a larger area than Simla, as here understood-a rich 
fern flora indeed ! Ki th  the exception of the Gramineae (133 
species), ferns are more numerous than any Natural Order of 
flowering plants in the Flora of Simla. 
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ASPECTS OF THE VEGETATION OF SIMLA 

Prom Dr. T. Thornson's ' Western Himalaya and Tibet ' the 
following observations, made in 1847-1848, are extracted :- 

In consequence of the sudden elevation of the mountain 
range a t  the place where Simla has been built, there is a most 
complete and surprising change in the vegetation and general 
appearance of the scenery. During the last ascent on the road 
from the plains this is sufficiently perceptible, although from the 
great ravages which the proximity of so large a population has 
made in the oak woods, only a few stunted bushes are now 
left on the southern exposure. Between the plains and Simla the 
hills are totally devoid of trees, but immediately on gaining the 
top of the ridge on which the station is built, we enter a fine 
forest, which covers all the broader parts of the range, especially 
the slopes which have a northern aspect. 

The nature of the forest varies a good deal with the exposure 
and with the quality of the soil. By far the greater part consists 
of an oak [Quercus incana] and a rhododendron [Rhododendron 
arboreurn], both small evergreen trees, rarely exceeding thirty or 
forty feet, with wide-spreading arms and rugged twisted branches. 
A species of Andromeda [Pieris ovalifolia] is also very common, 
and a holly [Ilex dipyrena], Euonymus, Rhzmnus, and Benthamia 
[Cornus] are the other more common trees, if we except the 
Conifer@, of which four species occur. Of these Pinus longifolia 
is common a t  the western or lower extremity of the station, and 
prevails, to the exclusion of any other tree, on the dry sunny 
spurs which run towards the south, a t  elevations from 2,000 to 
5,000 f t .  This species is, of all the Indian pines known to me, 
except its near ally P. Khusyana, that which is capable of endur- 
ing the most heat, and at the same time the greatest variation in 
amount of moisture, as i t  is found a t  elevations of not more than 
1,000 feet above the level of the sea, equally in the hot humid 
valleys of Sikkim, where i t  en joys a perpetual vapour-bath, and 
on the dry sandstone hills of the Upper Punjab, on which rain 
hardly ever falls. It is only, however, a t  low elevations, where 
the mean temperature is high, that i t  is capable of supporting a 
great amount of humidity, for in the dampclimates of the Himalaya 
i t  is entirely wanting, except in the deepest valleys ; and even in 
the drier districts it is always observed to select the sunnier, and 
therefore warmer exposures. I ts  upper limit is usually about. 
7,000 feet above the level of the sea, though on Jako a t  Simla a 
few stunted trees rise as high as 7,700 feet. 
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Pinus excelsa is also a very common ~pecies a t  Simla, par 
ticularly on the southern face of Mount Jako, which i . ~  the highest 
part of the ridge. Abies Smithiana [Picm Morindu], the third 
coniferous tree, is exceedingly rare, a few trees only occurring in 
a shady ravine facing the west ; while the deodar, the fourth 
species, is common on the southern and western slopes of Jako, 
above 7,000 feet ; and again in shady groves a t  the bottom of the 
valleys on both sides of the ridge, as low as 5,000 feet. This 
beautiful tree, the cedar of the Indian mountains, seems limited 
to the western half of the Himalayan range, extending from the 
most westerly part of Nipal, as far as the mountains of Afghani- 
stan. 

The forest extends in parts close up to the peak of Jako, which 
has an elevation of 8,053 feet. The very summit, however, which 
is a short flat ridge, and a considerable part of the east and south 
face are bare [of trees] and grassy, or covered with scattered 
shrubs. The more common shrubby forms of the vegetation of 
the temperate zone are Saliz, Rosa, Rubus, Lonicera, Viburnum, 
Berberis, Indigofera, and Prinsepia, all, except the two last, quite 
European. Indigofera forms a remarkable exception, and one 
well worthy of note, as the genus is a very tropical one, although 
ite shrubby species are particularlyabundant throughout the whole 
of the Western Himalaya. 

The herbaceous vegetation of the spring months quite corre- 
sponds, in the temperate nature of its forms, with what has been 
found to be the case with the trees and shrubs; but during the 
rainy season, as has been well pointed out by Dr. Royle in his 
valuable essay on the distribution of Himalayan plants. this is 
much less markedly the case. At the comniencement of spring, 
in April-for March is still too cold for much vegetation-the 
weather being generally bright, though with occasional heavy 
showers, the earliest flowers are species of Viola, Fragaria, 
Geranium, Veronica;, Valerianu, and dandelion. From April, as 
summer advances, the temperature gradually rises, till towards 
the end of June, when the rainy season conlmences. These 
months are generally dry, and if no rain falls the heat is some- 
times considerable, the thermometer rising as high as 80" in the 
shade. Still the flora is almost entirely temperate, the early 
spring plants being succeeded by many others of European 
families, principally Ra,nunculacece, Rosace~, Labiatoe, Stellat~, 
polygon ace^, Epilobiacecle, Primulacece, kc. I can hardly 
enumerate a single spring flowering plant which does not belong 
to an European family. Pew species are, ho~vever, identical with 
those of Europe, except Stellaria media, Cerastium vulgatum, 
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l'amzacum oficinale, Verbascum I'hapsus, Thymus Serptjllum, and 
Poa annua. 

The commencement of the rainy season [in June] is the signal 
in the mountains, as it is very universally throughout India, 
wherever that aeason is well marked, for the appearance of a very 
vigorous and luxuriant growth of plants of annual growth, the 
seeds or rootstocks of which had been lying dormant in the soil 
anwaiting the access of heavy rain. At Simla, as elsewhere in the 
temperate region of the Himalaya, we find a t  this season numerous 
species of Impatiens, Acanthacece, Orchidece, and Labiatce, several 
-Gentians and Cichoriacece, a great many grasses and Cyperacece, 
and species of Parnassia, Drosera, Pedicularis, Roscoea, Dipsacus 
Thalictrum, Urtica, &c. The Labiatce of the rainy season are 
inostly species of Plectranthus and Elsholtiia, both quite Indian 
genera, and very extensively distributed in mountainous districts. 
The Orchide~ of Simla are entirely terrestrial, the dryness and 
cold of the winter months being greater than are compatible with 
the occurrence of epiphytical species of this Natural Order, and for 
the same reason, I presume, Melastomacece, so abundant in the 
Eastern Himalaya, are quite wanting. 

The view from the peak of Jako is one of the most agreeable and 
diversified which occur in any part of the Himalaya, although from 
the rather too level top of the mountain, and the intrusion of the 
forest almost to the very summit, the whole panorama cannot be 
embraced a t  once. Immediately under the eye are the numerous 
spurs and ridges covered with scattered houses, and the deep 
ravines which terminate the steep slopes below the station ; 
towards the plains the whole valley of the Garnbar is seen and the 
station of Sabathu. To the north a valley stretches from Simla 
as far as the Sutlej River, distant about fifteen miles, so direct that 
the greater part of it is seen, though the river itself is concealed. 
East of north a long partially woo&d ridge, about four miles 
distant a t  its nearest point, running parallel to the valley just 
mentioned, excludes the view of the nearer part of the Sutlej 
valley ; but the lofty ranges north of that river, covered with dense 
forest and backed by masses of brilliant snow, close in the view in 
that direction. Due east lies the Mahasu ridge, covered on the 
Simla slopes with a dense forest of deodar ; and to the south, 
across the valley of the Giri, towards which numerous rugged 
ridges run, is the mountain called the Chor, the highest peak of 
the range which separates the Giri from the Tons, the crest of 
which is upwards of 12,000 feet in height. 

The geological structure oE the Himalaya between Sirnla and 
the plains is not easily discovered by the cursory observer. The 
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general basis of the mountains is clay-slate, occa~ionally very 
rnicaceous, passing into a coarse sandstone, but hero and there 
limestone occurs interstratified. The dip ie extremely variable, 
and the rocks, whatever their age, are evidently highly metamor- 
phosed. The tertiary formations, so well illustrated by Falconer 
and Cautley, extend all along the base of the mountains, and 
penetrate in some places far into the valleys, for certain rocks in 
the neighbourhood of Sabathu have been indicated by Major 
Vicary which appear to be of the same age, or perhaps of a &ill 
older tertiary epoch. 

E'rom Simla to Pagu, a distance of fourteen miles, the road 
follows throughout the course of the main range, not always on 
the very crest of the ridge, but seldom a t  any great distance from 
it. After passing round the peak of Jako it turns northward and 
descends abruptly about 500 feet to a low part of the ridge, 
elevated about 6,800 feet, and quite bare of trees. The ridge con- 
tinues in a north-east direction for nearly four miles. On the 
slope of the hill below the road there is a small cluster of trees of 
Cupressus torulosa, a species of cypress, one of the rarer conifers 
of the Himalaya, the most favourite situation of which seems to 
be on very steep mountains in the interior, a t  elevations of from 
seven to nine thousand feet. It was found abundantly by Major 
Madden on Shali, a [limestone] peak twenty miles east of Simla, 
and it appears to extend thence west as far as Simla, where it 
occurs in several places on hot, dry, and very bare rocky hills as 
low as six thousand feet. 

About four miles from Simla a sudden increase in the eleva- 
tion of the range takes place. The road ascends the steep face of 
the ridge with a deep ravine on either hand, that to the right bare, 
while on the left there is first a thicket of rose and willow bushes, 
and further on an oak-wood of a species, Quercus jloribundu [Q. 
dihtata], Merent  from that common a t  Simla and indicative of 
greater elevation, though' here growing with Rhododendron and 
Andromeda [Pieris], common Simla trees. At an elevation of about 
8,000 feet forest commences, and the road runs for a mile through 
fine trees of deodar and spruce, Abies Smithiana [Picea Morinda], 
generally on the very crest of the ridge, looking down towards the 
east into a deep and broad valley. 

Prom an elevation of about 8,000 feet the Mahasu ridge rises 
to a t  least 9,000 feet, and as it is throughout well wooded, the 
road along it is extrelnely beautiful. On the earlier part of the 
ridge the forest consists chiefly of pine, Pinus excelsa and ,4biu 
LS'rnithialzcc bcing abundant, and more especially the deodar, which, 
on the slope facing the west, may be seen in the greatest profusion, 
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il'mraxacum oficinale, Ve,.bascum Thapsus, Thymu's Serpyllum, and 
Poa annua. 

The comrnence~nent of the rainy season [in June] is the signal 
in the mountains, as it is very universally throughout India, 
wherever that feason is well marked, for the appearance of a very 
vigorous and luxuriant growth of plants of annual growth, the 
seeds or rootstocks of which had been lying dormant in the soil 
a,waiting the access of heavy rain. At Simla, as elsewhere in the 
temperate region of the Himalaya, we find a t  this season numerous 
species of Impatiens, Acanthucece, Orchidece, and Labiatcle, several 
Gentians and Cichoriacecle, a great many grasses and Cyperacece, 
and species of Parnassia, Drosera, Pedicularis, Roscoea, Dipsacus 
Thalictrum, Urtica, &c. The Labiatce of the rainy season are 
mostly species of Plectranthus and Elsholtzia, both quite Indian 
genera, and very extensively distributed in mountainous districts. 
The Orchidece of Simla are entirely terrestrial, the dryness and 
cold of the winter months being greater than are compatible with 
the occurrence of epiphytical species of this Natural Order, and for 
the same reason, I presume, Melastomacece, so abundant in the 
Eastern Himalaya, are quite wanting. 

The view from the peak of Jako is one of the most agreeable and 
diversified which occur in any part of the Himalaya, although from 
the rather too level top of the mountain, and the intrusion of the 
forest almost to the very summit, the whole panorama cannot be 
embraced a t  once. Immediately under the eye are the numerous 
spurs and ridges covered with scattered houses, and the deep 
ravines which terminate the steep slopes below the station ; 
towards the plains the whole valley of the Gambar is seen and the 
station of Sabathu. To the north a valley stretches from Simla 
as far as the Sutlej River, distant about fifteen miles, so direct that 
the greater part of it is seen, though the river itself is concealed. 
East of north a long partially woo&d ridge, about four miles 
distant a t  its nearest point, running parallel to the valley just 
mentioned, excludes the view of the nearer part of the Sutlej 
valley ; but the lofty ranges north of that river, covered with dense 
forest and backed by masses of brilliant snow, close in the view in 
that direction. Due east lies the Mahasu ridge, covered on the 
Simla slopes with a dense forest of deodar ; and to the south, 
across the valley of the Giri, towards which numerous rugged 
ridges run, is the mountain called the Chor, the highest peak of 
the range which separates the Giri from the Tons, the crest of 
which is upwards of 12,000 feet in height. 

The geological structure oE the Himalaya between Sirnla and 
the plains is not easily discovered by the cursory observer. The 
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general basis of the mountains is clay-slate, occa~ionally very 
micaccous, passing into a coarse sandstone, but hero and there 
limestone occurs interstratified. The dip is extremely variable, 
and the rocks, whatever their age, are evidently highly metamor- 
phosed. The tertiary formations, so well illustrated by Falconer 
and Cautley, extend all along the base of the mountains, and 
penetrate in some places far into the valleys, for certain rocks in 
the neighbourhood of Sabathu have been indicated by Major 
Vicary which appear to be of the same age, or perhaps of a still 
older tertiary epoch. 

From Simla to Fagu, a distance of fourteen miles, the road 
follows throughout the course of the main range, not always on 
the very crest of the ridge, but seldom a t  any great distance from 
it. After passing round the peak of Jako it turns northward and 
descends abruptly about 500 feet to a low part of the ridge, 
elevated about 6,800 feet, and quite bare of trees. The ridge con- 
tinues in a north-east direction for nearly four miles. On the 
slope of the hill below the road there is a small cluster of trees of 
Cupressus torulosa, a species of cypress, one of the rarer conifer8 
of the Himalaya, the most favourite situation of which seems to 
be on very steep mountains in the interior, a t  elevations of from 
seven to nine thousand feet. It was found abundantly by Major 
Madden on Shali, a [limestone] peak twenty miles east of Simla, 
and it appears to extend thence west as far as Simla, where it 
occurs in several places on hot, dry, and very bare rocky hills as 
low as six thousand feet. 

About four miles from Simla a sudden increase in the eleva- 
tion of the range takes place. The road ascends the steep face of 
the ridge with a deep ravine on either hand, that to the right bare, 
while on the left there is first a thicket of rose and willow bushes, 
and further on an oak-wood of a species, Quercus jloribunda [Q. 
dilatata], different from that common a t  Silnla and indicative of 
greater elevation, thougli here growing with Rhododendron and 
Andromedu [Pieris], common Simla trees. At an elevation of about 
8,000 feet forest commences, and the roadruns for a mile through 
h e  trees of deodar and spruce, Abies Smithianu [Pica  Morindu], 
generally on the very crest of the ridge, looking down towards the 
east into a deep and broad valley. 

Prom an elevation of about 8,000 feet the Mahasu ridge rises 
to a t  least 9,000 feet, and as it is throughout well wooded, the 
road along it is extremely beautiful. On the earlier part of the 
ridge the forest consists chiefly of pine, Pinus excelsa and Abies 
Smithia~za being abundant, and more especially the deodar, which, 
on the slope facing the west, may be seen in the greatest profusion, 
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t8housrtnds of trees springing up in densc masses on the slopes 
which have been bared by the axe, or still more destructively by 
the fires of the hillmcn. 

After about five ~niles the road enters a dense forest of large 
~nassive pines, intermixed with two species of sycaaiore, and a fine 
cherry, which relieve the otherwise too gloomy foliage of the coni- 
ferous trees. A magnificent climbing vine, which attaches itself 
to the tallest trees, rising in light green coils round ttheir trunks, 
and falling in graceful festoons from thc branches high overhead, 
adds much to the elegance of the scene, and renders it, in the 
expressive words of Griffith, who was familiar with the rich vege- 
tation of the humid forests of the Eastern Himalaya, the only 
true Himalayan forest of the western mountains. 

On this ascent the road rises to about 9,000 feet, the crest of the 
Mahasu ridge being 9,200 feet. The large size,and dense shade of 
the trees, and the abundance of Abies Smithiana [Picea Morinda], 
of the sycamore, and of the gigantic vine, give the forest a totally 
different appearance from that of Simla, and the undergrowth pre- 
scnts also a considerable amount of novelty ; a species of currant, a 
fine Spircea, Indigofera alropurpuren, and fine species of Rosa and 
Rubus forming thickets under the tall trees. This forest, indeed, 
from its dense shade and great humidity exhibits a much greater 
contrast to the ordinary temperate vegetation of the Himalaya 
than is usually observed below 9,000 feet, a t  which elevation the 
upper temperate or subalpine vegetation begins fairly to pre- 
dominate over that which is prevalent from 5,000 to 9,000 feet,. 

On the very summit of the Mahasu ridge there are a few trees 
of Quercus semecarpifolia, the alpine oak of the Western Himalaya, 
an European-loolcing and partially deciduous species, and of Picea 
Webbiana, or Pindrow, the silver fir of the Indian mountains, a 
dark sombre-looking pine, abundant in the forests of the interior. 
These trees may be adopted as the characteristics of the subalpine 
zone, in every part of which, from 9,000 to about 12,000 feet, which 
is the highest limit of tree vegetation in the Western Himalaya, 
they abound. On Mahasu they are entirely confined to the crest 
of the ridge, and form no part of the forest below. 

Fagu is situated inlmediately above the valley of the river Giri. 
The mountains to the right, which dip into the valley of the Giri, 
are bare of forest, with a good deal of cultivt~t~ion in small terraced 
fields on the steep sunny slopes. On the left hand, again, the 
deep valley which runs towards the Sutlcj is full of forest, not 
rising, however, to the ridge, which is bare, or lined only with 
scattered jungle of Indigofera, Desmodium, Spircea, roses, and 
brambles. It seems to be a constant rule that the depressions of 
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the ridges are bare and open, while the marc clevetc-(1 portionu arc 
covered with forest. Probably the cauuc of t h i ~  i~ thc gretbter 
humidity of the higher slopes, which attract the rein clouds, while 
the lower ranges are dry. Thc currents of air which Rweep up thc 
vallcys may also in part be the cause of the bareness of the ridges 
opposite their suminits. 

At Theog, nearly eight ii~ilcl; froin Pagu, the cultivation i~ 
principally of barley, which is sown in early ripring, and reaped 
in the beginning or middle of June, according to the rieagon. 
Bcyond Theog the road is covered with brushwood on thc left 
hand, but bare on the right. The highest part of the road is 
about two miles beyond Theog, and has an elevation of about 
9,000 feet. The northern face of this hill is prettily wooded with 
the holly-leaved oak. 

The ravine immediately below Mattiana is crossed a t  an eleva- 
tion probably a little above 6,000 feet, as the trees of the temporatc 
region, such as the holly-leaved oak [Quercus dilatuta] and woolly 
oak [Q. incanal, Andromeda, and Rhododendron, continue to the 
very bottom of the descent ; and Pinus excelsa is common on thc 
eastern slope, a, little way above the stream. On the banks of 
this there were a few trees of an Acacia [Albizxia mollis] common 
in the lower forests. I observed also a laurel, an olive, Rhus, 
and the common Toon, Cedrela Toona [more likely C. serrah], all 
indicative of the commencement of a subtropical vegetation, 
which no doubt must be abundant on its banks a very few miles 
further down. Few of the plants observed in the valley were dif- 
ferent from those common around Silnla ; a species of Caragana, 
a legu~ninous genus abundant in Siberia and in t,he interior and 
inore dry parts of the Himalaya, was perhaps the most inter- 
esting. 

The ascent from the ravine \\,as well wooded in its lowest part 
with oak and pine. A few t'rees of a very handsome poplar, 
Populus ciliata., a tall, widely branching, large-leaved tree, 
occurred in its lower part, as did also Benthamia fragifera [Cornus 
capitata] and a yew, apparently undistinguishable from the com- 
mon European species. 

The ripening of the apricot in a valley, among forest, a t  an 
elevation of 7,000 feet indicates an undoubted diminution of the 
rainfall. Very Little change, however, is observable in the wild 
vegetation till the upper part of the last steep ascent, when a 
number of species make their appearance which are strangers to 
the more external ranges. A species of hazel [Corylus Colurncc], 
as a tree, and Lappa, Achilles, Leonurus, Cheiranthus, and Rumex 
ucetosa, as herbaceous plants, may bc mentioned as instances, as 
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also a Polygonum, with elegant panicles of white honey-scented 
flowers. 

Nagkanda Bungalow, elevated 9,300 feet above the level of the 
sea, is situated on a depression of the main range, where it has 
a direction from west to east. The ridge to the west, towards 
Mattiana, is elevated little more than 10,000 feet, while to the 
east rises the peak of Hattu to a height of 10,456 feet. 

The top of Hattu is only about 1,500 feet above the Nagkanda 
Bungalow, and the distance is nearly five miles. The f i s t  mile is 
bare of wood on the ridge, though the forest on both sides rises 
within a few feet of the crest, which is bordered by brushwood. 
As so011 as the ascent commences the ridge becomes covered with 
forest, a t  first principally pine, spruce, and silver fir (Picea) being 
the principal species. Yew is also very common, forming a fine 
tall tree, and the few non-coniferous trees are chiefly the alpine 
oak, sycamore, and cherry. 

On the top of Hattu the grassy slopes are covered with a 
luxuriant herbage of Potentillce, Labiatce, Gentianacece, Epilobium, 
Polygonum and Anemone, while a few stunted bushes of Quercus 
semecarpifolia, a simple-leaved Pyrus, and a willow are the only 
shrubby vegetation. The forest, however, rises close to the base 
of the cliffs on the western face, and contains all the species 
common on the ascent of the mountain, the vegetation of the 
summit being in no respect peculiar, not even in early spring 
exhibiting any truly alpine plant. The mountain bamboo, a 
graceful small species of Arundinaria [A. spathijlora], which is 
extremely abundant in the woods of the upper temperate and 
subalpine zones, adorns the rocky hollows close to the summit. 

In  looking back from the summit of Hattu towards Slimla and 
the plains it may be observed that the country is well wooded, 
though when viewed from Simla or the heights of Mahasu the 
same mountains had appeared almost bare. This diversity in the 
aspect of the country, according to the direction from which i t  is 
seen, is due to the ridges being well wooded on one face and bare 
of trees on the other. 

The shrubby and herbaceous vegetation of Hattu is exceedingly 
luxuriant. The more open glades of the forest are filled with an 
undergrowth of tall balsams, annual-stemmed Acantlzace~, Dip- 
sacus, Compositce, among which the beautiful Calimeris [probably 
Erigeron multiradiatus] is very abundant, while in the drier pine- 
forest a graceful little bamboo occurs, often to the exclusion of 
every other plant. It grows in dense tufts, eight or ten or even 
twelve feet high, the diameter of the stem not exceeding a quarter 
of an inch. The currant of the Mahasu ridge is also cornillon, 
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with many of the same shrubs which arc: thcre abundant,. The 
ridge close to Nttgkanda ie much drier, and has fewcr peculiar 
plants, the resemhlence to thc Siinla flora being thcrcb very 
rcnlarkable. 

since Thoinson \vrotc the forc~guing, u l ~ \  ards of fifty years ltgo, 
considerable changes have takcn placc, nlainly due to  the felling 
of timber trees and tjhe clearing of large arcas for the cultivation 
of the potato and other crops. 

Mr. J. 8. GAMBLE has kindly supplied the follo\f ing notc.s 
descriptive of the conditions a few* years ago :- 

The town of Simla occupies the slopes of the peak of Jako. 
8,053 feet, froin which radiate three principal s11ur.s : to the \ree6t 
the long spur which runs out to the illage (bazlir) of Boilcauganj. 
beyond which is the outlying hill of Jatogh ; to the north the 
Elysium Hill spur, covered ~vith houses. 111 a forest of white oali 
and rhdodendron ; and to the south the spur of ('hota Sililla. 
Eastwards the slope is precipitous, falling to the villngc~ of Sinjoli 
on the main ridge along which.. though first through a tunnc.1 . 
passes the chief road into the interior of the inountains. 

The whole of the slopes of these spurs do\\ n to a l c \ ~ l  of (3.000 
feet. and in sonic valleys still lo~rcr,  has been acquircci by the 
Government froin the rulers of the Kative States to I\ hie11 the land 
originally belonged. Pati&la. Kuenthal. and Koti, and is inanagc~i 
by a Municipal Coilii~iittee \rho have takcn great pains to prcschr\-cl 
the forest vegetation so that tjhe station of Sinlla presents a markcd 
contrast to the country outside, \\.hich is chal.aeterised by b a r - c h  
grassy slopes v-ith occasional \-illages and patches of cult i \-ation 
\\-herever the slope is ~ufficient~lp easy to acinlit of terracing. and 
with patches of forest in ravines and on the steeper hillsicies. In 
recent years a considerable i1npro1-ciiient has been effected, ailci 
under the enlightened advice of the Punjab Go\-ern~nent, thc 
rulers of ,the adjoining States. and especially the Raja of Patilila. 
have introduced measures of forest censer\-ancy, so that 1liuc11 of 
the forlnerly destroyed forest is no\\ in process of reconstitution. 

The forest of Simla is no\\. illanagvd under a sl~ecial ~vorking 
plan \vhich ailus first a t  its preser\-ation. The Jako ])tali and its 
ncarcr spurs are co~~ered  to the north ant1 (bast chiefly it11 forests 
of white oak, Qucrcus i,zcaltcr. t,hrougll I\-hich self-so11 11 deodars are 
c~nstant~lv  endeavouring. if not checkeci. to push their \Yay. Tho 
lower slopes and those of the Elysium spur have mixed \\.ith the 
oak inuch k ladodeadron  arboreurn of large size and beautiful 
al~pcarance when hi flower, and many specimens of the pretty 
white-flo~\.ered Yieris otulifoliu.  The western slope6 of the Jako 
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pcak and the Chota Simla spur are covered \+ith an almost 
unbrokcn nlass of deodar, occasionally mixed with blue pine, 
Pi?aus excelsa. The south slopes of the main ridge ant1 the dry 
sunny spurs which take off from it arc covered with forest of the: 
long-leaved pine, Pinus longifolia, which here reaches the elevation 
of 7,000 ft., a t  least 2,000 f t .  higher than it usually does in the 
great Himalayan valleys. The northern slopes of this same ridge 
are covered with mixed forest chiefly, the ravines like those of 
Annandale and the Glen having many such evergreen trees as thc 
holly, Ilex dipyrena, Euonymus tingens and E. pendulus, the 
laurel, Machilus Duthiei and Litscea umbrosa, hornbeam, hazel, 
Cornus capitata, with bushes of Rhamnus, Lonicera, Viburnum, and 
others. In the forests of oak and deodar there-is little or no 
shrubby vegetation, though here and there, especially on dry ex- 
posures, whercl~er blanks occur, Indigofera heterantha, Desrnodium 
tilimfolium, Berberis aristata, and B. Lycium, Spircea canescens, 
Elsholtzin yolystachyn, Buddleia paniczr lata , Plectrantl~us rugosus 
and Lonicera quir~quelocz~laris are characteristic. On the cooler and 
clampcr slopes Salix elegans, Viburnum, bra~iihles. and some of the 
above-mentioned are the chief shrubs. while in the undergrowth of 
the ravines Indiyofera Ibebepetala, Myrsinc africana: Narcococca pru- 
niformis, Rosa rnacrophylla: and Prinsepia arc thc most prominent. 
The herbaceous vegetation of Sinila is remarkable for containing 
many species of great beauty, and wherever it is undisturbed by 
grazing animals it shows, almost the whole year round, cxcel~t 
during the months of winter, the aspect of a wild garden which it 
~vould be the despair of a garden lover to imitate. Spring begins 
in April and brings with it the violets, the strawberry, Primula 
denticulata, Geranium, and Anemone. Then by degrees, as the 
weather gets warmer and drier, other plants appear, chiefly Acan- 
tl~aceo, La,biatce and Compositce. About the iniddle of June the first 
burst of the nionsoon is felt, and with it conies the curious Ariscematn 
and Sauromatum, Cautleya and Koscoea, ground orchi* such as 
Ratyriurn, Hahenaria, Hernipilia, and Spiranthes. Lili~cm yoly - 
p/~yllurn, Polygol~a and G'entianu. while the roclts arc bright \\ it11 
the flowers of Saxifraga ligulata. Don.11 in thc Glen and in thc 
~vaterfell \.alley Platysternma violoides. Cl~iritn, Begonia, and ferns 
appear on the wet roclts, and the trees arc draped ~vith eyiphytic 
ferns, especially of the genus Dauallia. as well as with such plants 
as Yeperomiu and Elutosferr~ma. Hut.  j,erhaps, of all seasons, the 
autumn is the finest in general colouring, for it is then that we 
find on the hillsides the everlasting Anaphalis and Gnaphuliurn, 
many other CompositIz and Labiatae, Gentianaceae, the tall spikes 
of Morina and the spiny heads of Ecl~inops, while the woods are 



gay with Slrobiluozti~es. In fact all Hcusorle in Simla, cxc.c.pt 
ext18cbine winter, have their show. ,4t Pagu therc are fow trccn 

CI o\,ca arc axuel~t fiorne pollarded Quercus dilutatu, but oil tlic peak a b 
still to be found a few sl~eci~nens of t h ~  bro\vn-lcbavcd oak. Quercus 
serr~ecarpi~olia, and iuan y 1)lantr; of beauty and intererst ~rlay btl 
collected on the grassy slopcbs to\s.ards Cheog if the grazing ha6 
not been too severe. 

It is a t  Pagu that the road to the Giri vallcy branches off and 
goes on over the PaternAla range writ11 a path lc~ding  to the con- 
spicuous and interesting Char Mountain, which rises to 12.000 ft. 
and possesses a few interesting alpine plants. 

The road to the Upper Sutlej valley pagset; for ~llost of the 
way on a level path cut out of the rock or ~vinding round thc hill- 
sides to Theog. M a t i h a  and Nagkanda, forty miles froin Simla, 
the whole road possessing great interest to the lover ofbecenery and 
the botanist. Most of the road lies either through cultivrtteci 
lands or round bare slopes, but in the ravines there are oak and 
rhododendron forest. Frorn MatiAna an interesting excursion can 
be made to the liinestone peak of Shali. where the Hiinalayan 
cypress, Cupressus torulosa, grows ; and froin Nagkanda the 
favourite excursion is that to  the top of Hattu, whence there is a 
inugnificent panorama of the snowy range. with the valley of the 
Sutlej on one side and that of the PBbar, a tributary of the Junma, 
on the other. The forest on Hattu consists of the firs Yicea 
Morif~da and Abies Yi~zdrow below, wibh Quercus semecurpijolia 
around the peak and on the slopes to the north. In  thc Bhagi 
forest inany traes of European genera occur. such as walnut. elill, 
hazel, birch, alder, maple. poplar. wil!ow-, hori~bcain. holly ; tllc 
\\,hole mixed with shade-loving shrubs, sillall bamboos (Aru~zdin- 
aria spatl~ijlora), ferns and herbaceous plants. Ainong bhe latter 
balsains are conspicuous, t'he curious Podopl~yllum Eonodi and the 
tall spikes of Lilium giga~ateum. On the grassy slopes to the 
south there is, in early autuinn, quite a blaze of colour, the 
inost conspicuous plants being Eriqeron multiradiatus, Corydalis 
Cr'ovarhiana, Pot entilla atrosa?~gui?2ecc, ~ta])~urlis. L)elphi?tium. d co- 
ozifum anti Pedicularis. while various species of Saxifraga and 
Secr'urn adorn the crevices of the rocks. 

I n  recent years nzuch has been done 111 the way of planting 
trees and making gardens in Simla. and the excellent and very 
successful works undert'alien by the inunicipality for the regula- 
tion of ravines have coi~lpletely changed the aspect of the slopes 
and done auray vrit'h t'he many unsightly landslips that used t,o 
disfigure them. The work has been done by letting the water go 
down in ladder-like stone-builh troughs, tjhe sides of which hare 
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bchcbn carefully planted with willows, poplars and other trees, 
and more especially witlh the falsc acacia, Kobilzia Yseud-acacicc. 

CONCLUDING REMARKS ON THE FLORA 0F SIMLA 

Tho coniparisons madc with the British flora will prepare the 
student for even greater affinities \vheii the \vholc of Europc is 
considered, and such is indeed the casc. But, taking the data on 
dis t r ib~t~io~i  gi~ren in this book, \vhich possibly arc susceptible of 
solne emendation and auglncntation, just one third (432) of the 
species are restricted to the Himalaya ; yet such characteristic 
Hiinalayan genera as Meconopsis, Cathcartia and Styloplmruw~ 
  pap aver ace^) ; Codor~opsis, Leptocodor~ and Cyanantlbus (Carn- 
panulacece) ; Rlbododendron (Ericacece j ; Yrimula (Yrimulacecle) ; 
Gentians (Ger~tiarbacece), and Pedicularis (Scrophulariacec~) are 
either not represented at  all or only by very few species. But the 
paucity of essentially Himalayan types is partly due to the fact 
that absolutely alpine elevations are not reached in Siiiila. 1 hat 
it is not so altogether is proved by the fact that Mecor~of~sis 
robusta ranges froin Nepal to Kuinaon a t  8,000 to 10,000 ft., 
Codonopsis rotundifolia froin Kurnaon to Kashiilir a t  7,000 to 
11,000 ft., and nlany of the species of Khododer~dron grow iiiuch 
below 10,000 f t .  On the other hancl irlany of the characteristic 
Siiiila plant5 extend \restward into the Mediterranean region, and 
nearly all of the Conifer* extend to Afghanistan, \\.hilst a lrariety 
of Y i n u s  excelsa is found in Ruinclia and Montenegro. Therc arc 
no quite local species in the Flora of Sinlla, but probably about 
half of the 432 species peculiar to the Himalaya are only found 
west of Siinla. The entire absence of epiphytic and rock orchids 
is reniarkablc, especia,lly as the clilnntic conclitions do not seein to 
be altogether unfavourablc. Ferns arc abundant, ;~nd  innny of 
tlleill arc cpil~hytic. In Siklti~rl cyi1)hytic orcahids arta caoinnlon 
between 5.000 and 6,000 ft ., and various sl)ecic~s of I)er~drohiu?n. 
Bulho~~hyllu?n, Caloqyr~c. &c. arc recorded froill ;~lt,itu(lcs of 7.000 
to 8,000 ft. An~ong ~x~lrns  Plectocomiu l~irnt~luycrr~~c asccncls to 
7,000 f t . ,  nncl Galwnus .~rzol~ta)~us to 6,000 ft. 
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CLASSIFICATION 0 1 7  THE NATURAL ORD1i:RS OF 

FLO WERINC; PLANTS RTI:PR8ESJ<NTII:I) 1K TH E 
FLORA OF SIMLA 

It was originally intended to constriict a ltey to the Xatural 
Orclers, in concordance with the keys to the Genera and 81~ecics, 
but after due consideration it  has been decided to explain thcjr 
classification rather than enter illto structural details. The reason 
is that only a very elaborate key would be sufficient, and an ela- 
borate one would be deterrent to the amateur. who gains his 
knowledge largely from external characters, and would therefore be 
bewildered by the intricacies of a long series of alternatives en- 
cumbered with numerous exceptions. 

The sequence of the Natural Orders in this worlc is ariol,ttld 
from Bentham and Hooker's ' Genera Plantarum.' 

Flowering Plants are primarily di\-id~d into t,hrec Classes of 
very unequal proportions, nanlely :- 

I. DICOTYLEDONES. coml~rising the orders Rnnunculncerc to 
Salicacez, pp. 1-48 1. 

11. GYMNOSPERME, coml>rising the orders Gnetacc,?: and 
Coniferze, pp. 481488.l  

111. MONOCOTYLEDONES. coil~l~rising the orders Orchidacerr: to 
Gramineae, pp. 489-636. 

DeJinitions qf tl/,e Clas.ceAs and Division-S. 

I. DICOTYLEDONES : Herbs, shrubs or trees of the most varied 
habit. Stem, when perennial, consisting of a central pith, con- 
centric lavers of wood and a separable bark, increasing in size by 
ad~lit~ional layers immediat,ely beneat'li fhe bark. Leaves net - 
veined, colnn~only di~art~iculat~ing from the branches freely. Parts 

Dicotyledones were forn~erlg divided into Angiospermz (having the 
ovules enclosed in an  ovary) and Gymnospernl~ (having the ovules on open 
c a r p ~ l ~ ) ,  but they are now almost universally regarded as constituting distinct 
Classes, and t,hr Gyninclsperniz ar r  placed after the IIonocotplednnes. 
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of the flower free or united, usually in fives or some multiple of 
this number. Ovule or ovules enclosed in an ovary. Embryo 
having tnro cotyledons or seed-leaves, usually distinguishable 
before germination, and appearing above ground in germination. 

Division 1. POLYPETALB : Petals free from each other or 
sometinies slightly united. 

Subdivision 1 .  THSLAMIFLOR~. Calyx free from the ovary. 
Petals in one or more series. Stamens usually nume- 
rous. Ovary or ovaries usually superior. Ranunculnc~w 
to I'iliacecp. 

Su bdirision 2. DISC IF LOR^. Calyx usually free from tho 
ovary. Stamens usually definite, inserted within, upon or 
around a disli. 01-ary superior or inllnersed in the disk. 
Linacece to Coriariace~. 

Subdivision 3. ~ALYC~IFLORB.  Se11nls nlorc or less united 
and more or less enclosing or ndnate to the ovary. Pctals 
and stamens inserted on the tube of the calyx or arouncl 
the top of the ovary. Lequminosce to Cornacece. 

1)ivision 2. GAMOPETALB. Petals combined, forming a, 
variously shaped co;.alla. Stamens usually few ant1 
attnchcd to tho corolla. 

Sub&\-ision 1. INFER#. Ovary inferior. Stamens of the 
samc nunlh~r as the lobcs of the corolla or rarely fcmcr. 
CapriJolinceru to Campanularece. 

Subdivision 2. HETEBOMERB. Ovary almost always supcrioi-. 
Stamens free or inserted on the corolla. Carpels of the 
pistil more than two. Ericacece to Styracacea. 

Subdivision 3. BICARPELLATX. Ovary almost always su- 
perior. Stamens alternate with the lobes of the corolla 
and of the same number or feu-er. Carpels of the pistil 
usually two. Oleacece to Plantuginacece. 

Division 3. MONOCHLAMYDE~. Plo~vers usually small and 
green. Perianth not differentiated into calyx and corolla 
or none. X?yctnginacece to Scrlicncece. 

11. GYMNOSPERME : Shrubs or trees, usually resinous. Stem 
consisting of a central pith, concentric layers of wood and a sepa- 
rate bark, increasing in size by additional layers immediately 
beneath the bark. Leaves usually needle-shaped or scale-like. 
Plowers in cones, spikes or clusters: the sexes separate. Perianth 
none. Ovule or ovules not enclosed in an ovary, hut attached bo 
the scales of the cone. Embryo having two or several cotyledons, 
distinguishable before germination and appearing above ground in 
germination. Qn,etncece and Conifer@. 
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111. MONOCOTYLEDONES ; Herbs, rnore rarely shrubby as in 
Dioscorea and Smilax or arboreous as in Palmce, Cordyline, Dra- 
ccena and some B a m b u s ~ .  Stem destitute of central pith, not 
increasing in diameter by concentric layers of new ttisuues. Leave8 
usually parallel-veined, but net-veined in Smilax, Aracea and gome 
others, usually not disarticulating freely from the branches. Parts 
of the perianth free or united, uuually in threes or reduced to 
r~idin~entary organs and enclosed in chaff-like scales, as in the 
Cgperacece and Craminece. Ovule or ovules enclosed in an ovary. 
Embryo usually very small and embedded in abundant albumen ; 
cotyledon one, not easily distinguished before germination, and 
usually not appearing above ground in germination. 

Division 1. PETALOIDEX. Perianth usually consisting of six 
coloured scginents in two series. 

Subdivision 1 . INFERE. 0 vary inferior. Orchidacece t-o 
Dioscoreacece . 

Subdivision 2. S LTPERB. Ovary superior. Liliacea! to 
A'aiadacecle. 

Division 2. GLUMIFERB. Periantli reduced to rudimentary 
organs enclosed in chaff -like bracts. Eriocaulacea! to 
Graminece. 

Briefly summarised the Classification of Plants is into Clas~es, 
Divisions or Subclasses, Natural Orders, Genera. Species and 
Varieties. For example, the Marsh Marigold. p. 2 2 .  belongs to- 

Class : Dicotylehn~s. 
Division : Polypetalce. 

Subdivision : Thalumijfora~. 
Natural Order : Kanu?zculncev?. 

Genus : C'altl~cl. 
Species : palustris. 

Varieties are distinguished bv differences in the colour of the 
flowers and other minor characters. 

Exceptional Floral Structures 

It has been explained that a key to the Natural Orders to be 
useful lnl~st be elaborate. This is because there are so many 
esceptiotls to the general characters of some Orders ; and it is a 
key to the exceptions that is most needed by the beginner. I shall 
not attempt this, but a few words on the subject may be helpful. 
In the first place it  should be under~t~ood that it  is the susl of t'he 
characters that cletermines the place of a plant in the natural 
system, and not a conspicuous character that strikes the eye more 
than all the rest. Taking the R,anunculace~, for example, the 
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genera here associated present a great variety in appearance and 
in structure, and the untrained observer might wonder on what 
grounds they were brought together, especially when compareci 
with such Orders as the Crucifer=, the Umbelliferz and others. 
Thus the genera Clematis, Anernone, and Caltlm have a calyx and 
no corolla ; but the sepals are usually brightly coloured and are 
commonly called petals. Their true nature is deduced from 
analogies, the occasional presence of rudimentary petals and other 
circumstances. In  Delphinium and Aconitum the sepals and petals 
are so peculia~ly formed that it is difficult to decide which belong 
to the former and which to the latter series. Actcea, again, differs 
from all the other genera in having a berry fruit. In  this connec- 
tion it must be conceded that a Ranunculus is much more like a 
Potentilla than any of t,he genera named ; but the essential differ- 
ence is that the stamens are inserted on the calyx in Potentilla, 
whereas in Ranunculus the sepals may be pulled away leaving the 
stamens on the receptacle. 

A few other examples of unusual structures or developments 
in flower and fruit may be useful. 

In  Schixandra (Magnoliacez) the receptacle or axis on which 
the carpels are seated elongates in the fruiting condition to six or 
nine inches, and has the appearance of being the axis of a raceme 
of flowers, each containing a single carpel. 

In  the Papaveraces the sepals fall so early that tlhe expanded 
flower consists of petals only, enclosing the stamens and pistil. 

In  the Polygalacez two of the sepals are like petals and tllc 
lowest of the three petals is much enlargtd and crcsted. 

In  the Malvacez the petals are often slightly connate at  thc 
base and adnate to the stamina1 column. 

In Impatiens the lower sepal (or three combined) is the largest 
and most conspicuous part of the flower. 

In  Helinus (Rlhamnacez) the ovary is inferior. 
In Coriaria tthe petalsare persistent, become fleshy and enclose 

the carpels. 
In  Bryopl~yllum and Knlanchoe (Crassulace~) the pcbnls are 

united, forming a ~amopetalous corolla. 
The same thing occurs in the Cucurbitace~. 
In  Corn~cs capitata the white bracts of thc involucre, enclosing 

a cluster 01 snlall flowers, resemble the sepals of a Clematis. 
In the Asclepiadacca, the structure of the stamens is very 

peculiar, and the pollen coheres in Inasses similar to the condition 
in orchids. 

Tn Eup71orbia several male f lo~~ers  surround one female flower, 
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without separate envelopes, the whole having the appearance of 
a single flower. 

In  Picus numerous minute flowers are enclosed in the receptacle 
or fig. 

In  Iris the stigmatic divisions of the style are like petals. 
These few deviations from the usual structure are given as a 

caution ho students not to be misled by extornal resemlolances. 

GLOSSARY 

Comparatively few techecal  terms are used in the descriptions in this 
work, bu t  some familiar words have a definite ~ignification in botanical 
language which requires explanation. Even the  term petal has a more 
restricted meaning than  i t  has i n  common parlance. Therefore i t  seems 
desirable t o  give rt glossary, if only a very limited one. In addition t o  
the  names of organs and qualifying terms, a number of t he  commoner 
specific names are included. Illustrative examples have been selected as 
far as possible from the  plants figured. 

A, as  a prefix, denotes absence of an 
organ or organs : apetalous, acolyle- I 
donous. 

decumbent.-Applied to the embryo. 
especially of the Crucifer=, when the 1 
radicle is turned up  and applied to 
the edges of the cotyledons, thus o=.  1 
See Arabie alpina, p. 31. 

Achene.-A dry,one-secded, indehiscent ! 
fruit, as in the Compositz, or one car- I 
pel in a cluster, as in the fruit of the 
Buttercup. 

Acu1eatus.-Armed with prickles, which 
arise in the epidermal tissue. 

dcuminate.-Having a tapering tip, as 
the leaves of Pilea umbrosa, p. 464. 

Acute.-Having a sharp-pointed tip. 
Adherent.-Employed to  denote union 

of the part$ of different whorls or 
series in flowers, as  calyx and ovary in 
all inferior ovaries, and stamens and 
corolla in most of the Gamopetala. 

Adnate.-Organs of different series 
united, as  the stamens to  the corolla 
in Primula, p. 298. 

Adventitious.-Roots, tubers 01- l ~ u d s  
produced on any other than the ordi- 
nary part of the plant nre termed ad- I 
ventitious. 

&stivation.-The disposition of the I 
sepals or petals with regard to each 
other in the flower-bud. 1 

Alatus.-See Winged. 
Albumen.-The substance found in 

I 
many seeds in addition to the em- 
l~ rpo  : in some orders (Graminerr) it , 

forms the bulk of the seed, in other~t 
(Leguminosa), it is almost a l ~ - ~ i y s  en- 
tirely absent. 

B1bus.-White. 
Alternate.-One above the other at 

different levels, as the leaves of the 
Oak, or between each other, as tho 
sepals and petals of most plants. 

.+?)~plaicaulis.-Clasping the stem. JIS 

the leaves of Pnrnnssia, p. 177, 
Chirita, p. 366, and Platy*ten~?na. 
p. 367. 

.-lndrogynous.-When male and fem:lle 
flowers are intermixed or nssoci:ltrd 
in the same head or spike. 

Anemphilous.-Fertilised by the wind 
conveying the pollen froin flower to 
flower, as nlost plants having incori- 
spicuous flowers, such as the Sedges 
and Grasses. 

Annual.-Plants tha t  flower only once 
and the same year or season as they 
spring from seeds. See Monocarpic. 

Anther.-The part of a stamen in which 
the pollen is generated. They rnostly 
qpen or drhisce to allow the pollen 
to escape by longitudinal slits ; some- 
t>imes by valves, as  in Herberis and 
Afachilus, p. 432 ;sometimes by pores, 
as in Rhododendron. 

Arboreaceus.-Growing into EL tree. 
drenarius.-Growing in sandy soil. 
Argenteus.-Silvery. 
Ad.-A pulpy or fleshy appendage to 

the coat or test8 of n seed, HS in 
Euonymus. 
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-4ristatus.-Armed or bearing bristles, 
as  the  glurnes of Grasses and the 
anthers of Pieris. 

the pistil of many plants i clustered 
in heads, as  t l ~ e  flowers of the Com- 
positae and Primula denticulata, 

Arvensis. - Growing in cultivated , p. 298. 
ground. Capitulum.-A dense head of flowers. 

duricu1atus.-Having ear-like appen- Capsule.-A dry, dehiscent seed-~esse l  
dages or lobes, a s  the leaves of Meri- 1 Carneus.-Flesh-colour. 
andra, p. 393. Carpel.-One of the component parts of 

Awn.-A stiff or flexible bristle. I a fruit or seed-vessel. A seed-vessci 
Axil.-The angle formed by a branch , consists of one or more carpels. They 

with the attached leaf, or  by uny axis , are separate, as  in the Buttorcup, or 
with the attached organ. combined, as in the Flax. The pod ot 

dxi1lary.-Produced in the axils of the I the Leguminosx consists of a singl~. 
leaves or other organs. , carpel, p. 132. 

Axis.-The root, stem and branches I Caryopsis.-The grain of Grasses. 
which bear leaves, the p t~ r t s  of the I Catkin.-A deciduous spike of flowers, 
flower, etc. as  in the Willow, p. 479, and Poplar. 

-4zureu.s.- Sliy-blue. I Cernuus.-Drooping, pendent. ! Character.-The features by which 
speci-es, genera and orders are dis- 

Baccate.-Having a more or less fleshy tinguished frolneach other are termed 
fruit. their characters. 

Barbatus.-Bearded. Ciliate.-Having marginal hairs ; 
Berry.-Botanically n berry is an in- , minutely fringed. 

dehiscent fruit ,  fleshy or pulpy Claw.-The stalk of a petal, etc., as  in 
t l~rougl~out  with irnnlersecl seeds, as I ' many Crucifer= and Caryophyllacez, 
in the Grape cind Gooseberry. I Gypsophila ce~astoides, p. 46. 

n i ,  in compounds, signifies twice or , Cleistogamic.-Fertilisntion in closed 
two. Bilabiate, two-lipped, as  the I flowers. Many plants, besides their 
corolla of Salvia, Dicliptera and ordinary flowers, produce others 
Justicia, and most of the Acantllucez, 
Labiatze and allied natural orders. 
Ijifid, as the petals of Stelluria, p. 51. 

Blade.-The lamina or flat p w t  of LL 

which never expand, yet they yield 
good seed, as  the Violet. 

Coccineus.-Scarlet. 
Ceru1eus.-Pale blue. 

lenf. Coherent.-Employed to denote union 
Bracts.-The more or less leaf-like or ) of parts of the same whorl, as the 

scale-like organs on the inflorescence sti~nlens of the Papilionacen. and t l ~ u  
and immediately bcneath the flowers. 1 petals of the Gamopetalze. 
They constitute the involucre in the I Column.-The name given to  the conl- 
Compositze, etc. I n  Flemingia, p. 145, , bined style and stamen or stamens 
they completely enclose the flowers. in Orchids, and the combined stamens 

Bracteo1e.-The bracts imnlcdintcly , in Mulva, p. 58. 
beneath or next to the flower. I Comose.-Bearing a t u f t  of hairs, as 

hlb.-Astock consisting of an  axis ant1 I the sceds of Epilohiunt, p. 196, and 
leaf-formations with buds in t l~e i r  , Trachelospermum, p. 312. In  Ant- 
a x i l ~ ,  as  in the Onion and Hyacinth. 1 phicome, p. 368. the scctls arc 

Bulb, Naked.-Having loose scales lilic comose a t  both ends. I t  is not nsutll 
the Lily. to describe the pappose nclrrnes of the 

Bulb, Solid.-See Corm. / Compositze as  comose. 
Bulb, llunicated.-Having the outer 

scales membranous, as the Tulip. 
Bzcllat~c~.-Blistered in appearance. - 
Coesius. -Ash-grey. 

Compound.-Of several parts, ns a pin- 
nate leaf, Cassia, p. 148 ; us u bipin- 
nate leaf, Albizzia, p. 154. 

Cone.-The name given tolthe compountl 
fruit of Pinus, und of other genera of 
the Coniferae, pp. 485-488. Also 

Ca1caratus.-Spurred, as  the petals of ;~pplied to other frutescences ancl to 
Aquilegia, and the corolla of h'ulenia. ' male inflorescences of similar shape. 
p. 328. I CTonnate.--Parts of the sanle whorl ~0111- 

Calyx.-The'outer floral envelope, where i bined, as  the petals of the Primrose 
there are two dissimilar envelopes. as and the stamens of the Mallow. 
in the Buttercup and Primrose ; the Cordata.-Heart-shaped ; cordate, tls tho 
sepals composing i t  are free in the leaves of Marsdenia, p. 318. 
former and combined in the latter. 1 Curiaceous.-Leathery in texture, as tho 

C'ampestris.-Growing in fields or open leaves of the conllnon Laurel. 
country. I Corm.-A fleshy, underground, b ~ ~ l b -  

Candidus.-Pure white. like stock, as in Crocus. 
Canescens.--Becoming grey or hoary. ' Cornutus.-Horned. Used in very 
Capitate.-Terminating in a lrnob, as  1 much the same sense as calcaratus, 
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Deciduous.-Falling early or the some 
soason, as the leaves of many trees. 
Used in contradistinction t o '  ever- 
green in the case of leaves, and to 
persistent in the case of sepals and 
other organs. 

Decumbent.-Plants having trailing 
barren and ascending flower-sterns. 

l)ecurrent.-Running down, as the blade 
of the leaves on the stems of lni~ny 
Tllistles. 

Decussate.-Applied to leaves arranged 
in alternating pairs forming four 
vertical rows, as in Pycreus nitens, 
p. 563, and Cyperus niveus, p. 656. 

Dehiscence.-The opening or splitting of 
seed-vessels and anthers. 

Dentate.-Toothed, having the margin 
notched with small, triangular lobes, 
as  the leaves of the Dead-nettle and 
Nepeta leucophylla, p. 398. 

Dicotyledon.-Having two seed-leaves 
usually distingu~shable in the embryo 
or plantlet while still in the seed. 

Didynamous.-Having four stamens, 
two shorter than the others, as in 
Micromerio hiflora. p. 392. 

Digitale.-Divided into leaflets in a 
radiate manlier. HR the leaves of the 
Horse Chestnut and Potentilla 
nepnlensis, p. 166. 

Dimorphic.-Of two forms, as  the leaves 
of Aconitum hsterophyllum, p .  14, 
and of Pimpinella di~qera/'fnIin. 
p. 210. 

and sometirno3 as arietatue; a s  the 
a ponduges of the anthers of the 
delastomnceae, p. 190, Vaceiniacea 
and Ericriceae, p. 294. 

Corolla.-The inner floral envelope 
where there are two. and usually the 
most showy part  of the flower. It 
may consist of separate petals, as in 
the Buttercup, or of united petals, as 
in the Primrose. 

Corymb.-An inflorescence in wllich 
the lower flower-stalks are longer 
than the upper, thus bringing the 

Direcwuu.-Bearing 111ule and forr~ale 
flowere on different individunln. 

Dick.-Applied to an organ unually 
between the etttlnene and the ovary. 
sometimes between the petab rind 
stamens, and often in the form of H 

ring, as in Ziz?yphue, p. 89, and 
Sageretia, p. 92. 

Diaaepiment~.-The 1)ttrtitione of un 
ovary or fruit. 

Distichou8.-Aryanged in two opponito 
vertical rows. 

Doreal.-Appertaining to  the hack. AH 
applied to carpels and ~ t a ~ n e n s ,  i t  irl 
the o u t ~ i d e  or that  part next to tllo 
ohserver, as opposed to ventral or t11e 
side next the axir or centre of t l ~ o  
flower. 

Drupe.-A fleshy fruit having a hard 
endocarp or stone enclosing tho 
seed, as the: Cherry. 

Drupelet.-A fleshy fruit con~posed of u 
number of carpelswith hard endocarpa, 
as in ~nowt species o f  Rubu.q, 13. 161. 

I 

E ,  Ex, denotes absence, a6 ebrocteote, 
cglandular, exalOuminous. 

Echina6e.-Clothed with prickles, ae tlio 
shell of the fruit of the Swcct 
Chestnut. 

Elliptical.-Oval, similar to ovate, hut 
both ends equal. 

E?narginate.-Notched nt the tip, as tlic! 
petals of Stellaria crispata, p. 51. 

Embryo.-Thc plantlet or germ of a 
plant found in the seed. 

Efzsifor7n.-Sword-shaped, as the leaves 
of Iris,  p. 515. , 

31ttire.-Having an unl~rolren margin. 
Entomuphi1ozss.-Fertilised by insects 

conveyi~~g the pollen from floprbr to  
flower, as most plants Ilnving showj. 
flowers. 

Epi, signifies upon in compountls. 
Epipetalous, as the stamens of 
Salvia, p. 395, Torenia, p. 353, and 
Scrophularia, p. 349, stalllens on tlie 
corolla. 

Epica1yx.-The name given to  tho 
accessory lobes of tlle calyx of Poten- 
tilla, p. 166, and other genera. 

Epiphyte.-A plant tha t  grows upon 
another but  does not draw its 
nourishment therefrom. 

Ex, in composition means without, ns 
exalbuminous; or outside, a9 exo- 
genous. 

Exserted.-Project ing, as the stamens 
and style from the corolla of Elsl~olt- 
zia, 11. 389, and C'aryoptcris, p. 381. 

Extrorse.-Applied to anthers \vhich 
openoutwards or away from the pistil. 

flowers nearly to a level, as in 1 
Candgtuft and Spirma canescene, I 
p. 168. 

Cotyledon.-A seed -leaf or elnbryonul 
leaf. In  dicotyledons the embryo has ' 
two cotyledons ; in monocotyledons I 
the embryo 11ns only one cotyledon. I 

Cremte.-Having rounded teeth, as I 

the leaves of Potentilla, p. 166. 
Crested.-As the petals of Grewia, p. 62 ; 

the lowest petal of Polygala, p. 43. 
Cucullatus. -Hood -shaped. 
Culzeutus.-\Yedge-shaped. 
Cuspidotus.-Having a hard point. 
Cfyrne.-An irregult~r clusteretl inflo- 

rescence, as in Viburnum, p. 221. A ; 
scorpioid cynic, as in Forget-me-not. i 

Fascicled.-Cluutered. 
Filament.-The st,nlk of a stamen heer- 

ing the anther. 
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Pi1iform.-Slonder, tlirend-like. I Homogonhous.-Flowor-]leads ure homo- 
Fimbriute.-Fringed on tho ~nrirgin. 0s , ' gnrnouil when all the flowers are 

the labellum of Habennric~ inter- ttlilze, tha t  is, male, fen~ale or her- 
media, p. 502. 

F1avus.-Pale yellow. 
maphrodite, as in some Composit;~. 

Humi1is.-Dwarf, used in comparison. 
Floret.-Often applied to the individual , Hypo, used in compound8 to  denote 

flowers of the Compositae and other I below, under : as hypogynous petnls 
plants, of which the inflorescence is and stamens below the ovary in 
popularly ternled a flower. Anemone, p. 5. 

Fo1ium.-A leaf. I 

Pol1icle.-A several-seeded carpel de- 
hiscing along the inner or  ventrrll I Imbricate.--Used more especially t o  
suture, as in Delphinium denuda- denote tha t  sepals or petnls over1a.p 
turn, p. 12. each other in bud instend of their 

Free.-Not joined together or  with edges just meeting. 
other organs, as  all the pnrts of the ' Incumbent.-Applied to  thc embryo, 
flower of a Buttercup. especially of the Cruciferz, when 

Frond.-Applied to the leaves of ferns the radicle is turned against the 
and some other groups of plants. I back of ono of the cotyleclons; thus, 

Fruit.-The seed-vessel of any plant. 011. See Sisymbrium strictum, p. 34. 
whether edible or otl~erwise. In.1~9 ior.-This term is employed to 

Fugacious.-Falling very early, J I ~  the designate the relntive positions of the 
sepals of Poppies. 1 different pnrts of a flower, but  more 

I'~1vus.-Dull yellnu-. especially i t  means, with regard to  
Pu.scus.-Brown. the ovary, t ha t  the calyx is adherent 

to it ,  so tha t  the ovary is situated 
below the flowclr proper, as in E p i -  Gamopeta1ous.-Petals united and form- , labium, p. lDs, dmlio, p. 21i,  ing a corolla rnl~ich falls nway as a , 

whole, as in the Labiata.  Viburnum, p. 221. 
Inflorescence.-The arrangement of the Genus.-See under the h e d i n g  ' Classi- flowers I>,,en they arc not solitary in fication,' p. Iv. the axils of the leaves, as  the raceme C1abrous.-Having no hnirs ; smooth. 

O1nndular.-Furnished with glands or in rSis?jmbrium, p. 34, the panicle 
in Meliosma. p. 102, the umbel in 

orR"ns* RS tlie leaves of F,eracleum, 215, and the 
D'ose'a, P. 1'7. "1' variously formed 111 saliT, ,479. spikes, mcellles, 
and situated honey-secreting organs corymbs, etc., lnny be simple ( ~ 1 1 -  of flowers are termed glands. br,~nclled) or paniculnte (branched ). ("aucous.-Of the peculiar pale ''In'- ~ ~ ~ ~ l ~ ~ ~ l . - ~  secondary involucre ell - green seen in the leaves of the coin- closinp the sepnrate flowers, R S  i l l  mon Pea. the Dipsaceze ; see Morinn, p. 239. 

"ume.-The bracts enclosing ''1' ~ ~ ~ ~ l ~ ~ ~ ~ . - ~ h  name to one 0,. 
flowers of the Ci ramine~ ttnd Cyper- more srrlrs of bracts surrounding i I  
R C ~ P .  head of flowers, r ~ s  in all the Compo- 

(:raceolens.-Of a strong odour. sitae. I n  Cornus capitata, p. 219, tlie (:ymno.s, signifies naked in rornpoundy. involucle is the conspicuous 
the inflorescence. 

Habit.-'l'he general aspect of s pl i~nt ,  Irregular.-Sepals or petals unequal ill 
clue to its mode of growth, stature, size or different in shape in the su111c 
branching, foliage nnd other c h f ~ r ~ r c -  flower, a~ in ,4 conitum, p. 14. 
teristics. 

Helmet-shaped.-As the upper sepal o f  
Bconitum k~terophyllunl , p. 14. Keel.-The two lower more or lcss co111- 

Herbaceous.-Applied to all green parts I I)inrd petals of the flowers of tlie 
tha t  nre not woody, >1nc1 to stelrls Pspiliontxce~ constitute the krrl or 
tha t  flower and then dip. carina. An organ is l<ecl~cl when i t  

Hermaphrodite.-Htiving both qcxes, has a ridge like thc Ireel of :I bo:~t ,  an 
stamens ilr~ci pistil, in the, same the carpels of Delphilriunt, p. 12. 
Rower. 

Heteroganzous.-Flower-heads are hete- 
. rogamous when they contain more 1;abcllum.-See Lip. 

than one kind of flower, a s  male and Lohiate.-Lipped, as the corolla of most 
emale, or neuter and hermaphrotlite, of the T,nbiatae, Verbenaceoe, Acan- 

as in some Composi t~ .  thaceze and Scrophulariaceae. 
Hirsutus.-Clothed with rather long, Laciniate.-Irregularly ciit or divided. 

soft hairs. Lacustris.-Growing in lakes. 
Hispid2cs.-Clothecl with r .~ther  long, Tanceo1ate.-Ofleaves,etc.,nenrly ovate 

stiff hnirs. buttaperinp to bothends and broadest 



below the middle. Bee Swertia, p. 327, of Bar11I~o0, which flower on- and 
J'chizar~dra, p. 16, Impdienu, p. 74,  , then die. 
and Iler,  p. 84. I Monocotyledon.-Having only one secd- 

Lutera1.-Elnployed to designate t l ~ e  leaf. 
two side petals or wings between tlie Moncecwuu.-Scxes, stamens and pintil, 
standard nlld keel ill Leguminosz, in separate fiowera, but on tho  sti~nc- 
and the side lobes of tlie lip of an I plant. 
Orchid and other similar relative Muwonate.-Terminating in a ahori, 
positions of organs. I hard point. 

Leaflet.-The ultimate articulated divi- 
sions of coinpound leaves, as  in 1 

Thulictrum, p. 7, Cedrela, p. 82, , Nutans.-Of nwirnmingor f loa t~n~hnb i t .  
Vitie, p. 94, Aetragalus, p. 126, Natural Order.-Soo under tllo heclding 
Cassia, p. 148, and Albizzia, p. 154. / ' Classification,' p. lv. 
I n  many compoundly divided leaves Nervee.-See Midreb. 
the ultimate segments are not jointed ) Nivalis.-From snowy regions. 
to the rhachis, and do  not eventually Nivew.-Snowy-white. 
separate from it, and are properly 1 Nudue.-Naked, t ha t  ie, a surface with- 
designated lobes or segments. out  scales, hairs or other appendt~pes, 

Legume.-The pod or seed-vessel of tlie ' ctu leaves and other organs. 
Leguminosac, etc. I Numerous.-When organa exceed from 

Ligu1ate.-Strap-shaped, as the ray- , twelve to  twenty, as the stamelin of 
flowers of tlie Compositz ; all the ' Albizzia mollis, p. 154 . 
flowers are ligulate in the suborder Nut.-Variously npplied Lot11 in popular 
to which the Dandolion and Lactuca, and botanical writings. Tlie Hazel 
p. 285, belong. nut  and the Acorn, without tho 

Lineal-.-Narrow, with alnlost parallel involucre or cup, are true nuts. Sce 
edges, as the loaves of Grasses and I Quercue, p. 474. The seed-vessel or 
Sedges. I grain of the Cyperaceae is alao d ~ i g -  

Lip.-The name given to one of the ' nated a nut. 
divisions of the perinnth of Orchid Nutam.-Drooping, nodding, as  the 
flowers. This is usually different in flowers of the Snowdrop. 
shape and larger than the rest of tlio Nutlet.-Applied to  small one-seeded 
segments. See Bilabiate. fruits and the divisions of the fruits 

I,ittoralis.-Irlliabitillg tlie sec~-shore. of tho Boraginaceac and Labiata?. See 
L7be.-.d division of .L leaf, leaflet or Cynogloesu~rz jurcatum, p. 332. 

petal. 
Lucidus.-Shining. 
Luteus.-Yellow. ) Ob, a prefix dcrlotnlg inversion, na 

I obla,~ceolate, obovute, obcordate, ctc. 
Obtuse.-Hav~iig u rounded or blulit 

Muoro, in colnpos~tion long but some- tip. 
tirnes used instead of rncga to indicate 1 -aides.-An affix denoting resemblance. 
large. I Orbicular.-Circular in outline. 

AIZembranous.-E~nployed to  designate I Oval.-The sarno as elliptical. 
the texture of leaves, etc., when they I Ovary.-That part of the pistil contain. 
are thin and limp, as  opposed to  I ing theovulesor youngseeds. Therc 
coriaceous or leathery. , may be several or many ovaries in the 

Midrib.-The oentral rib-like thicken- I same flower, each having a single 
ing of a leaf. Where there are similar cavity or oell, as  Larkspur and 
lateral thickenings proceeding fro111 1 Buttercup ; or there may be only 
the base towards the apex of the leaf , one ovary and tha t  one-celled, as 
they are commonly termed nerves. in the Leguminosle and Composita, 
Soine authors call the primary veins, or more than one-celled, as  in the 
which proceed from. the midrllj , Umbelliferz and Scrophulariace~. 
towards the margin, nerves. Coriaria I Ovate.-Egg-shaped. as  the leaves of 
~aepalensis, p. 107, has three-nerved Lychnis, p. 49, and Greulia, p. 62. 
leaves ; in Osbeckia etellata, p. 190, Ovule.-A young seed. 
they itre five-nerved. The net-like , 
vascular system of a leaf is ternled , 
the venation. Pale.-The nnliie given to the lnner 

Mono, in conlposltloli fiignities one, ns flowering glulne of Grasses differing 
monocotyledon. from the others in being two-nerved 

3lortocarpic.-Flowering t ~ n d  frlutillg or two-ribbed. 
oilly once, whether the saiile season Palmate.-Lobed in the form of a hand. 
that  the plant springs froin seed or as  the leaves of Malva, p. 68, and 
the seas011 after or nlany years after, Zehneria, p. 300. 
as the Telipot Palm and ninny lrinds I Palu-~trM.-Growing in mnrehes. 
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Panicle.-A genera namo for loosely 
brancllcri iiiflorescences, such as tliut 
of the Horse Chestnut and liitlny 
Gmsses, RS Panicum plicatum, p. 583. 
More strictly, a panicle ie a compound 
inflorescence, which may be spicate, 
racemose, cory~nbose or cynlose in 
composition. 

Papi1ionaceous.-Shaped like n butter- 
fly. Applied more especially to the 
flowers of the Pea family. In  such 
flowors theupper petal isthestundard, 
the lateral petals the wings, and the 
lower petals combined the keel. 

Pappus.-The calyx-limb of tlie 
Compos i t~ ,  usually coniposed of 
hairs or bristles, less frequently of 
scales. see  Aster, p. 260, Serratula, 
p. 275, Ainejimp., p. 277. 

Parasite.-A plant t ha t  grows upon and 
roots into the tissues of another from 
wliich i t  obtains its nourishment, as  
Cuscuta, p. 340, and Viscum, p. 440. 

Pedicel.-A flower-stalk ; properly the 
ultimate branchlets of a compound 
inflorescence, each bearing one 
flower ; but often employed instead of 
pedunole. 

Peduncle.-When flowers are solitary, 
ns in the axils of the leaves, the stalk 
is termed E peduncle. It is also 
employed to  designate the stnlk of a 
cluster or head of flowers, as in the 
Coinpositz. 

Peltatus.-Produced frorn within the 
margin, as  the leaf-stalks of Cissant- 
pelos, p. 10. 

Perennial.-Flowering more than once 
froni tho same root or root-stock, 
niore especially applied to  herbs tha t  
die don-n annually. 

Perianth.-The floral envelopes collec- 
tively ; but  employed more especially 
where tliere is only one serics or 
where there is no clistinct differentia- 
tion into calyx and corolla. 

Pericarp.-The shell of a fruit or seed- 
vessel. It consists of distinct parts 
ill some fruits; thus in the Peach 
there is the skin or epicarp, tlie flesh 
or mesocarp, and the stone or endo- 
carp. 

Pcriyynous.-Growing on tho tube or 
throat of the calyx, as the  petals and 
stalnens in most of the Rosncez. 

Persistent.-Of more tlian ordinary 
duration, ns the calyx of the Straw- 
berry, the style in lnr~ily Crucifera, 
nncl the leaves of evergreens. 

Petals.-The separate or united parts of 
the floral envelope. See Corolla. 

Peta1oid.-Resembling petals in colour 
and texture, comnionly applied to the 
perianth of the Lilies und other 
monocotyledonous orders. 

Petio1ate.-Having a stalk. 
Petiole.-A leaf-stall<. 
Petiolu1e.-The s t ~ l k  of a lectflet. 

Phcunoylamous or I'Iianerogantou~.- 
Httvllig manifest flowors in contr~i-  
distinction t o  f e r h ~ ,  wliich are 
designated Cryptogamous . 

Pinnate.-A con~pound leaf divided into 
leaflets. There are simply pinnate 
leaves, Cedrela, p. 82, Indigoferrr, p. 
122, and bipinnate let~ves, Albizzia, 
p. 164, and others of greater degrees 
of division. There are no buds in 
tlie axils of a leaflet. . 

Pinnutifid.-As applied to  leaves and 
other organs, signifies t ha t  they are 
lobed or divided, but not quite to the 
midrib. 

Pinnu1e.-Pinnules are the primary 
divisions of a bipinnate leaf ; leaflets 
are the primary divisions of a pinnate 
leaf and the secondary divisions of a 
bipinnate leaf. 

Pistil.-The fenlale organs of a flou~er 
collectively. It consists of one car- 
pel, as in Leguminosae; of several 
free carpels, as  in the Buttercup ; or 
of several combined carpels, as in 
Flax. The simplest for111 of pistil 
consists of an  ovary and stignfa, but 
the latter usually hns a stalk or style. 
Some authors call the carpels of a 
fruit pistils when they are free, as in 
the Buttercup. 

Placenta.-The process or body which 
bears tlie ovules in the ovary. 

Plumose.-Feathery, ns the pappus of 
Ainsliaa, p. 277,ancl tlie ripe achenes 
of Clematis, p. 3. 

P1umule.-The primary bud of nn 
embryo. 

Pollen.-The powdery substaiice formed 
ill the ailtllers. It consists of nlinute, 
unicellular bodies n-liose function 
is to fertilisc tlie ovules, and i t  is 
thus regarded as the illale element in 
sesual reprotluction. 

Po1yyamous.-M'lien ~tialc, fernnle  lid 
hermaplirod~te flowel-s arc intermixed 
on the sarne individual plant. 

Pol!jpetalous.-Petals free, ns in the 
Buttercup. 

P~.~cox.-Flo~~rerillg early. 
Pratensis.-Growjng in rneatlon-s. 
Procumbent.-Applied to  stems tl~wt 11c 

on the ground but do not form roots 
a t  the joints. 

Pubascent.-Clotllcd with short, soft 
hairs. 

Putw7nen.-The stone of a fruit sucli as 
the I'cacli. 

Racevr~e.--A lzind of inflorescence in 
wliicli t l ~ e  flowers nre ne:lrly equally 
stalkcd and nrrungcd singly on ZI 

cornnlon axis or pcdunclo, as in Astm- 
galus chlorostacl~ys, p. 136. 

~ a c h i s ,  Rachil1a.-See Rhachis. 
Radical.--Proceeding from the crown 

of the root or root.stocli, as the 
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leavea of Lhe Dandelion and Prim- ' 
rose. 

Radicle.-The iirst root of n plant 
growing fro111 a seed. 

Receptuc1e.-The top of the axis bearing 
the parts of tho flower, as in the 
Buttercup; or  bearing the flowers, 
as  in the Composite. and in Ficus. 

Recurved.-Curled or turned backwards, 
as  the perianth-segments of Lilium 
polyphyllum, see frontispiecc. 

Regular.-When all the parts of each 
series of organs in a flower are alike, 
as  the sepals and petals of tlle Butter- 
cup. 

12efziforrn.-Kidney-shaped in outline or  
form. 

Repens.-Creeping. 
Rhachis.-Used to designate the axis of 

a fern-frond, the principal axis of a 
compound leaf or of a n  inflorescence. 
The diminutive rhachilla is more 
especially used as the name of the 
axis of the flower-spikelet in Grasses. 

1ihizome.-A creeping, usually under. 
ground stem, producing erect sterns 
a t  intervals. 

1Cdiparius.-Growing on the banks of 
streams and lakes. 

Rotate.-In the form of a wheel, as  the 
corolla of Androsace. 

Ruber.-Red. I 

Rudera1is.-Growing in waste places. 1 
1lu~osus.-Wrinkled. 
Rupes6ris.-Growing on rocks. 

, Sabulosus.-Growing in gritvelly or 
sandy places. 

,Sagittate.-Shaped in tlle form of an 
arrow-head. 

Salver-shaped.-Applied to  the corollu, 
as  in Ryringa, p. 308, and m:my 
species of Prinbula p. 29 8. 

Barmentose.-Climbing by tlleans of 
long, flexible branches and resting 
on other shrubs rather than attaching 
themselves, as  the Blackberry and , 
many Roses. 

Saxati1is.-Growing on rocks or stones. I 
Saabrous.-Furnishedwith rigid,prickly ' 

hairs or  bristles. 
Scandens.-Climbing. 
Scape.-A flower-stalk or stem, usually 

leafless, springing direct from the 
root or root-stock, as  in Ophiop~go~c, 
p. 613, and Eriocaulon, p. 550. 

Scarious.-Thin, dry  and melnbranous, 
as  the glulnes of nlost Qrauses. 

Seed-vessel.-Fruit , whether edible or 
otherwise. 

Semi, denotes half or partial. 
Sempervirens.-Evergreen. 
Septum.-a partition in an  ovary or , 

fruit. 
Scriceus.-Silky. 
Serotinus.-Late. 
Serrate.-Saw-toothed, as  the edges of 

the leuves of Pilea umbrosa, p. 464. I 

Seeaik.-I3talkleas. . 
r~c6uceus.-13ristly. 
Sheathing.-F~nvolo~~i~~~ornuotlrcr pert, 

us Cl~e hano of the leavos of (frtwnf.n 
and the ntipulos of Polygonurn, p. 424. 

,Simple.-Appliod t o  l e t ~ v c ~  ~snd ot11c.r 
organs in oontrndintir~ct ion to  corn. 
pound. For axurnple a lcnf is nirrrplc. 
when the division  doe^ not extend to 
the midrib. 

S,inu~.-A recesR of ti lobed org~11. 
Spadix.-A upicute inflorescrnr-e ~ . I I -  

closed in a leafy bract or spathe, as in 
Ariemma, 11. 641. 

Spathe.-A leafy bract encloeir~g t Ire 
inflore~cenee as in Ari~mma, p. 641. 

,Y]~athulate.-Oblong tind twprrirlg 
downwards into a stalk, us tllc lc~rf 
of the Daisy. 

Spike.-An inflorescellce havi~rp t l ~ e  
flowers sessile on a c o ~ n ~ r l o l ~  ~ I X ~ H ,  
which may be si~nple or bro~iched. 
Pla?ilago, p. 408. 

Spine.-A sharp, woody outgrowtl~ 
havil~g its seat I)cblow the skill or epi- 
dermis, as in l*'lucourtia, p. 41. 

Spurred.-Having a llollow, tubulur 
projection, aa the upper sepal of 
Delphinium, p. 12, the upper petal 
of Corydalis, p. 26, tllc corolla of 
Halenia, p. 328, tho labellulu of 
Hubenaria, p. 602, and the anthers of 
Pieris, p. 294. The last arc3 more cor- 
rectly described as aristate. 

Squarnatus.-Clothed with scales, as the 
leaves of Elmagnue, p. 436. 

Starner1.-The organ in a flower wlliclr 
produces the pollen or male ele~nent. 
Lt  usually consists of filament and 
anther. 

Staminode.-A rudilrlel~tary orgull in a 
series next to the stamenrj. 

Standard.-Thename given to the u l ~ p ~ ~ .  
petal of tlle flowers of t l p  Papilion- 
acea?, Pleminyia, p. 145, and I m -  
patiens, p. 74. 

IS'tel1ate.-Rcidiating, as hairs and other 
organs. 

Stigma.-The viscous part  of n ~ t y l e  
which receives the pollen, which tlren 
grows down into the ovary and fer- 
tilises the ovules. 

Slipitate.-Stalked, asapplied to ovurirs, 
carpels and pods. B~nninghause?~ia ,  -- p. / I .  

Stzpu1es.-Bract -like appendwges a t  the 
base of the leaf-stalks of many plants. 
They are toothed or pinnatifid ill the 
Violet, spine-like in Ziryphus. p. 89, 
in many species of Astragalus. p. 126, 
and in the  False Acacia Robinia. and 
leaf-like in Lathyrus Aphaca. 

Stolon.-An offset or runner producing 
roots a t  iiltervals and fornling inde- 
pendent plants, as in Viola, p. 40. 

Strictus.-Of narrow, stiff, crect h a b ~ t  
of growth. 

Style.-The usually slender terminat ion 
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of a carpel or ovary bearing the 
stigma. 

Subu1ate.-Awl-shaped. 
I 
1 

Szc1cate.-Furrowed. 1 
Superio~.-As a n  ovary or pistil when i t  

is free from the calyx and other ' 
p u t s  of the flower. I 

Sylvestris, Sylvaticus. - Inhabiting , 
woods. Sometimes used in the sense 
of wild as  opposed to  cultivated. 

Symmetrical.-When all the whorls of a I 

flower-sepals, petals, stamens and , 
carpels-are the  same in number. ' 

Syn, signifies union, a s  syncarpous , 
when the carpels are consolidated, as  
in  Flax and Hypericum ; or syngene- 
sious when the anthers are united, as 
in the Compositae. 

Tendril.--A twining organ by means of 
wliich a plant climbs. I n  Zehneria, 
p. 200,  i t  is a modified branch ; in 
Vicia and Lathyrus i t  is a nlodified 

leaflet. 
llenuis.-Slender, thin. 
llerete.-Cylindrical. 
Testa.-The skin of a seed. 
llhalamus.--The apex of the axis on 

which the parts of the flower are 
seated. See Receptacle. 

Tomentose.-Clothed with a dense, short 
clown. Almost the same as pubescent, 
but  hairy in a stronger degree. 

lloothed.-The same as dentate. Notched 
on the margin, as the leaves of many 
plants. When the teeth are rounded 
the term crenate is employed ; when 
the points of the  teeth are directed 
towards the t ip of the  leaf the 6 r n l  
serrate is employed. See Craniotome, 
p. 401,  and Quercus dilatata, p. 474. 

!l'orus.-See Receptacle. 
Tri,  in co~npouncls means three, as  tri- 

folidlate) the leaves of Rhynchosia 
himalensis, p. 144. 

Illruncate.-When the end or tip of tkn 
organ is more or less square as if cut 
off. 

!llube.-Tlie united pa r t  of a calyx or 
corolla is terrned the tube, whatever 
its shape, as distinguished iron1 the 
lobes or limb. 

!lluDer.-An undergroulid, fleshy steln 
or stock like the Potato. Tuberous- 
rooted, HS Dahlia. 

!llubcrculate.-E'urnisllecl with excrcs- 
celices on the surface. 

as in the Ivy. I n  Heraclcum, p. 216, 
and most of the Urnbellifera: tlle uln- 
bels are compound, thut  is, having 
branches of the second order. 

Urnbrosus.-Growing in shady places. 
Unarmed.-Destitute of spines or 

prickles. 
Undulate.-Having a wavy margin. 
Unisexual.-Flowers or plants bearing 

only male or female organs. 
Urens.-Stinging. 
Utric1e.-Thename given to the blaclder- 

like envelope of the nu t  of Carex, 
p. 567.  

Vu1vate.-Applied to  sepals and petals 
when their edges meet in the flower- 
bud but do not  over la^. 

Valve.-The pieces intoLwhich a seed- 
vessel divides or splits, as  the p o d ~  
of Crucifer=, Sisymbrium, p. 34,  
and Leguminosz, Astrayalus, p. 126 ; 
and the trap-door-like covers qf tllc 
anthers of the Berberidacea: and 
Lauracez, Machilus Duthiei, p. 432. 

Veins.-See Midrib. 
Ve1utinus.-Velvety, as tlie surface of 

some leaves. 
Ventral.-The part  of an  orgun facing 

the centre of a flower. 
Ver~8ucosu's.-Warty. 
Versatile.-Affixed by tlle nlidclle, aN t 11e 

anthers of grasses. 
Verticil1ate.-When several 1en~c.s 

spring from the same 11orizont;il 
plane, as in Galium, p. 238. 

Virens.-Becoming green. * 
Virgatus.-Having. long, slender, stiff 

s tel~ls  or branches. 
Viridis.-Green. 
Viviparous.-Forl~li~lg buds ill tlie in- 

florescences which eventuillly fall ofi 
and grow into independent plants, as 
sonle Lilies and Ruslies. 

Vo1ubilis.-Twisting, twining, as Ipo- 
mma, p. 337, and Cuscuta, p. 340. 

M7horl.--4 ring of organs on the smne 
plane, as the leaves of Gulium, p. 235,  
and the carpels of Malva, p. 58. This 
term is also used to  designatre thc two 
opposite clusters or cymes of flowers 
o,f niost Lttbiata.. 

T.Yittyed.-Furnished \\.it11 rL i~lclnbra- 
nous or leafy cxpt~nsion. us the scetls 
of manv Conifera. the fruit o f  i l c r ~ ,  
p. 99, &d Begonia, p. 802.  

U1igi)~osus.-Growingins~v;~nipy places. Wings.-Tlie lateral pctals of tlic Ptrpi- 
Umbel.-14n illflorcscellce in wl~ich tlie lionaceic and the sepals of I'oljgn1t1- 

flolr~er-stalks radiate fro111 one point, i cea. 
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LIST OF THE PLANTS FIGURED 

All the figures are approximately half the natural size of the plants re- 
presented. The separate flowers, parts of flowers, seed-ve~sels, seeds, etc., 
are mostly enlarged to  show their structure more distinctly. 

ABIES Pindrow . 
Acer caudatum . 
Aconitum heterophyllum 
Agropyron longearistatum 
Agrostis Royleana . 
Ainsliea aptera . 
Albizzia mollis . 
Amphicome arguta . 
Anaphalis cinnamomea 
Andrachne cordifolia . 
Andropogon distans . 

Gryllus . 
Androsace lanuginosa . 
Anemone rivularis . 
Arabis alpina . 
Aralia cachemirica . 
Argostemma verticillatu~ll 
A4risama helleborifolium 
'Artemisia vestita . 
Arundinaria falcata . 
Aster molliusculus . 
h t i l b e  rivularis 
Astragalus chlorostltchys 
Avena aspera . 

FIG. PAGE 
. 161 488 
. 32 99 
. 5 14 
. 198 633 
. 194 614 
. 82 277 
. 43 164 
. 117 368 
. 77 266 
. 147 449 
. 192 606 
. 191 602 
. 93 300 
. 2  5 
. 10 31 
. 66 217 
. 70 228 
. 178 541 
. 79 267 
. 199 635 
. 76 250 
. 49 174 
. 37 126 
. 196 618 

B E ~ O N I A  picta . . 61 202 
Berberis aristata . 8 21 
Benninghausenia albitlora . 24 77 
Boerhaavia repens . . 131 409 
Buddleia paniculata . . 100 321 
Bupleurum tenue . . 63 208 

CAMPANULA argyrotricha 
colorata . 

Carex nubigena . 
Caryopteris Wallichiantt 
Cesearia tomentosa . 
Cassia mi~nosoides . 
Cautleya spicata . 
Cedrela serrata . 
Cedrus Deodara 
Chenopodium Botrys . 
Chirita bifolia . 
Cissampelos Pareira . 
Clematis Buchananiana 
Commelina obliqua . 
Coriaria nepalensis . 
Cornus capitata . 

Corydalis cornuta . 
Cotoneaster bacillaris . 
Craniotome versicolor 
Crepis japonica . 
Cuscuta reflexa . 
Cyathula tomentoslt . 
Cynanchum Dalhousie 
Cynoglossum furcatum 
Cyperus niveus . 

PIG. PAGE 
. 9 26 
. 48 172 
. 128 401' 
. 84 281 
. 107 340 
. 132 413 
. 98 317 
. 104 332 
. 182 556 

DAPHNE cannabina . . 140 435 
Delphinium denudatum . 4 12 
Desmodium floribundum . 39 132 
Deutzia staminea . . 52 179 
Dichrocephala chrysanthe~ni- 

folia . . 76 248 
Dicliptera bupleuroides . 120 37'7 
Dioscorea kumaonen~is . 174 61 9 
Drosera lunata . . 65 187 

ECHINOPS niveus . . 80 271 
Elaeagnus umbellata . . 141 436 
Elsholtzia polystachya . 123 389 
Epilobium Royleanum . 68 186 
Eragrostis nigra . 197 626 
Eriocaulon Sieboldianum . 180 660 
Euonymus tingens . . 28 86 
Euphorbia hypericifolis . 145 446 

FICUS palnlata . . 148 461 
Fimbristylis Pierotii . . 183 562 
Flacourtia sapida . . 13 41 
Flemingia fruticulosa . . 41 146 

GALIUM rotundifoliunl . 72 236 
Gentiana argentea . . 101 324 
Geranium nepalense . . 22 69 
Gerbera lanuginosa . . 83 278 
Girardinia heterophylla . 149 463 
Grewia oppoqitifolia . . 20 62 
Gypsophila ceraatioides . 16 46  

HARENARIA Edgeworthii . 166 506 
ensifolia . . 166 603 
int,ermedis . . 164 602 

e 
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Halenia elliptica . 
Hamiltonia sunveolens 
Hemipilia cordifolia . 
Heracleum canescens . 
Herminium angustifolium 
Hypericum cernuum . 
Hypoxis aurea . 
ILEY dipyrena . 
Impatiens scabrida . 
Indigofera Gerardiana 
Inula cuepidata . 
Ipomcsa hederacea . 
Iris nepalensis . 
J u ~ c u s  concinnus . 
Justicia simplex . 
KALANCEOE spathulata 

LACTUCA macrorhiza . 
Lespedeza Gerardiana . 
Leucas lanata . 
Lilium polyphyllum . 
Liteea consimilis 
Lonicera quinquelocularis 
Loranthus vestitus . 
Lychnis nutans 

'ACHILUS Duthiei . 
:alva verticillata . 
:arsdenia Roylei . 
.azus rugosus . 
:eliosma dilleniafolia . 
Ieriandra strobilifera 
lertensia racemosa . 
Iicromeria biflora . 
:icrostylis Wallichii . 
:ollugo stricta . 
[onotropa uniflora. . 
[orina longifolia . 
[yrica Nagi . 
[yrsine africana . 

OPHIOPOGON intermedius 
Oplismenus undulatifolius 
Osbeckia stellata . 
Osyris arboren . 
PANICUM plicatuln . 
Parnassia nubicola . 
Paspalurn eanguinale . 
Pedicularis carnosa . 
Pennisetum flaccidum 
Peperomia reflexa . 
Perotis latifolia . 
Phalaris minor . 
Picea Morinda . 
Pieris ovalifolin . 
Pilea umbrosa . 
Pimpinella diversifolia 
Pinus excelsa . 

longifolia . 

FIG. PAGE 1 

. 85 285 

. 38 127 . 129 404 
Frontispiece 
. 139 433 . 69 224 . 142 438 
. 16 49 

Plantago tibeticn . 
Platystemnla violoides 
Plectranthus Cootsa . 
Pollinia fimbriata . 
Polygala crotalarioides 
PoIygonum capitaturrl 

polystachyum . 
Potamogeton javanicus 
Potentilla nepalensis . 
Prenanthes Brunoniana 
Primula denticulata . 

petiolaris . 
Pycreus nitens . 
Pyrus Pashia . 

BIG. PAGE 
. 130 408 
. 116 367 
. 122 386 
. 190 693 
. 14 43 
. 134 424 
. 136 425 . 179 547 
. 46 166 
. 86 286 . 91 298 
. 92 299 
. 181 553 
. 47 170 

QUERCUS dilatata . . 163 474 
glauca . . 165 476 
incana . 154 476 
semecarpifolia , . 152 474 

REINWARDTIA trigyna . 21 66 
Rhus Cotinus . , 34 104 
Rhynchosia himalensis . 40 144 
Roscoea alpina . . 169 510 
Rubus biflorus . . 45 161 
Rumex hastatus . 136 427 

SAGERETIA theezans . . 30 
Salix elegans . . 166 
Salvia lanata . . 126 
Sarcococca pruniformis . 146 
Satyrium nepalense . . 168 
Saxifraga diversifolia . . 60 
Schizandra grandiflora . 6 
Scrophularia himalensis . 109 
Sedum adenotrichum . . 64 
Serratula pallida , . 81 
Sisymbrium strictum . . 11 
Skimmia Laureola . . 25 
Smilax aspera . . 175 
Solanum xanthocarpu~n . 108 
Sopubia trifida . . 113 
Spiraea canescens . . 44 
Stellaria crispata . . 17 
Strobilanthes Da1housiu.n~~ 11 8 
Swertia purpurascens . . 102 
Symplocos crataegoides . 96 
Syringa Emodi . . 96 

THALICTRWM javanicu111 . 3 7 
Torenia cordifolia . . 111 353 
Trachelospermuln fragrans . 97 3 12 
Tripogon filiformis . . 196 620 

VALERIANA Hardwickii . 73 237 
Viburnum cotinifolium . 08 221 
Viola canescene . . 12 40 
Viscum articulatur~l . . 143 440 
Vitis hi~nalnyana . . 31 94 

W o o ~ ~ o ~ ~ ~ ~ f l o r i b u n d a  . 67 192 
Wulfenia Amherstiana . 112 366 

ZEHNERIA umbellata . . 60 200 
Zizyphus oxyphylla . . 29 89 
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HERBS of various habit or climbing shrubs (Clematis). 1,~lzvcs 
radical, alternate or opposite (Clematis). Flowers usually 2- 
sexual, regular or irregular, presenting a great variety of form in 
the different genera. Sepals usually 5, free ; petal-like, when the 
petals are wanting or rudimentary ; falling off after flowering ; 
imbricate or valvate (Clematis) ; all alike or fiolnetimes differing 
much in shape. Petals variously formed, the same in number as 
the sepals or more, sometimes wanting or reduced, flat or spurred, 
imbricate. Stamens usually numerous, free. Carpels several or 
many, rarely only one or two, distinct, 1-celled, one- or many- 
ovuled, style simple. Fruit of one or more, usually numerous, 
achenes or follicles ; or a many-seeded berry (Actcea).-Abundant 
in cold and temperate regions, rare in the tropics. 

In Ranunculacecz the sepals and petals present almost as great a variety of 
form as all the other orders of the Thala?ni$orec~, but the great majority can 
be recognised by their numerous free stamens and free carpels. 
SHRUBS. LEAVES orPosrrE. Sepals large, petal-like . 
HERBS. IAEAVES ALTERNATE OR RADICAL. 

Carpels 1 -ovuled. Flowers regular. 
Petals none. Sepals 4-8, petal-like. 

Plowers in an umbelliform cyme, with ear-like 
involucres . 

Flowers in panicles, involucres none . 
Petals 5-8, more conspicuous than the sepals. 

Petals scarlet, without a basal gland 
Petals yellow, with a basal gland . 

Carpels many-ovuled. 
Flowers very irregnlar. 

Sepals flat, regular. Petals spurred . 
Upper sepal produced a t  the base in the for111 of 
a spur . 

Upper sepal helmet-shaped, base not produced . 
Flowers regular or nearly regular. 

Flowers 1-2 in. diam., yellow . 
Flowers 3-4 in. diam., red or white . 
Flowers hardly in. diam., white. 

Carpels 2-5. Follicles flat, . 
Carpel snlitary. Berry ovoid . 

1. Clematis. 

2. Anemone. 
3. TJm,lictru?)~. 

4. Adonis. 
5. Rcr?a.rrtwlrllt.s. 



1. CLEMATIS. The Greek nnine.--Tempcratc rcgions, rare in 
tho tropics. 

Shrubs climbing by means of their leaf-stalks. Leaves of 3 
leaflets or pinnate, opposite, or clustered a t  the nodes ; leaflets 
often lobed, usually irregularly toothed. Flowers solitary on 
axillary stalks, or in loose asillary panicles. Sepals 4, rarely more, 
large, petal-lilie, spreading or erect, valvate in bud. Petals none. 
Stamens numerous, filaments glabrous or hairy. Fruit a head of 
nearly sessile achenes conspicuous by the persistentl.styles which 
grow out into long feathery tails. 

Leaves with 3 leaflets. Plowers solitary on long stalks. 
Flowers white . . 1. C. monlana. 
Flowers dull purple . . 2. C. barbellata. 

1,eaves pinnate. Flowers in panicles. 
Sepals spreading. 

Plowers 4-8 in. diam. . . 4. C. Gouriana. 
Flowers 5 1  in. diam. 

Leaflets hairy . . 3. C. grab. 
Leaflets downy . . 5. C. puberula. 

Sepals erect, tips recurved. 
Filaments hairy only on the lower half . . 6. C. nulans. 
Filaments hairy throughout. 

Stem and leaflets glabrous . . 7. C. connnln. 
Stem and leadlets hairy . . 8. C. Bucltannniana. 

1. Clematis montana, Buch.-Ham. ; PI. Br. I n d .  i. 2. Glabrous 
or pubescent. Stems terete. Leaves of 3 leaflets, stalked, clustered 
a t  the nodes ; leaflets narrowly ovate, acute, margins more or less 
toothed, especially towards the tip. Plowers 2-3 in. diam., white, 
solitary on axillary stalks longer than the leaves. Sepals oblong, 
flat, spreading, tip rounded. Anthers and achenes glabrous. 

Simla, common on open hill-sides ; April.-Temperate Himalaya, 4000- 
12,000 ft. 

This species is widely cultivated in England on account of its early flower- 
ing seatRon. 

2. Clematis barbellata, Edgew. ; PI. Br. I n d .  i. 3. Glabrous 
or nearly so. Stems terete. Leaves of 3 leaflets, stalked, clus- 
tered a t  the nodes ; leaflets ovate-lanceolate, often lobed, irregu- 
larly sharply toothed. Buds ovoid, acute. Flowers dull purple, 
solitary on axillary stalks a t  first shorter than the leaves, lengthen- 
ing in fruit. Sepals 2-1 in. long, pubescent, lanceolate, long- 
pointed, spreading. Filaments usually fringed with long hairs. 
Anthers hairy on the back. Achenes glabrous. 

lklushobra, Mahasu, in forest ; May, June.-W. Himalaya, 5000-12,000 f t .  

3. Clematis grata, W ~ l l .  ; PI. Br. I n d .  i. 3. More or less hairy. 
Steins deeply furrowed. Leaves pinnate ; leaflets rarely only 3, 
hairylon both surfaces, ovate-lanceolate, often cordate, usually 
lobed, pointed, irregularly sharply toothed. Flowers 2-1 in. 
tliam. (.ream-coloured, fragrant, in panicles often longer than 



the leaves. Sepals oblong-ovate, tomentoso outside: ~presding. 
Filaments glabrous. Achenes densely pubescent. 

Simla, Mushobra, common ; August.-W. Himalaya, 2000 8000 ft.--China, 
Africa. 

4. Clematis Gouriana, Roxb. ; Fl. Br. Znd. i. 4. Glabrous or 
nearly so. Stems furrowed. Leaves pinnate or 2-pinnate ; leaf- 
lets thin, smqoth, ovate-lanceolate, cordate, long-pointed, entire. 
Flowers 4-& in. diam., pale yellow, crowded in panicles. Sepals 
densely pubescent, oblorg, tip rounded, spreading. Filamentu 
glabrous. Achenes hairy. 

Valleys below Simla ; June, July.-Hilly districts througlioiit India, 
1000.-3000 f t.--Java, Philippines. 

-. 
*.. 8 5. Clematis puberula, Hook. f. & Thorns. ; 3'1. Br. Incl. i. 4. 
Downy. Stems furrowed. Leaves pinnate ; leaflets thin, nearly 

glabrous, ovate or narrowly lanceolate, long-pointed, often 3-lobed, 
margins irregularly sharply toothed, rarely entire. Flowers fen-, 
in leafy panicles, pale yellow, 1 in. diam. Sepals silky-pubescent 
outside, narrowly oblong, spreading, tip rounded. Filaments 
glabrous. Achenes hairy. 

Simla, Mushobra ; August.-JV. Himalaya, 4000-5000 ft .  



4 I. RANUNCULACEJE 

(i. Clematis nutans, h'oyle ; FI. Hr. 1nd. i. 5. Silky-l~ubescent. 
Stcnls slender, furrowed. Leavcs pinnate ; leaflets orate-oblong 
or lanceolate, undivided or 3-5-lobetl. nlargins entire or sharply 
and irregularly t,ootllchcl. I~'lo\c.c~s tlrool~ing, palc yellow, in 
panicles. Sepals 2-1 in. long, densely silky-pubescent outside, 
not ribbed, oblong, erect, tip recurved, pointed. Filaments hairy 
only on the lower half, tapering upwards. Achenes densely hairy. 

Valleys below Simla ; September, October.-W. Himalaya, 2000-5000 ft. 

7 .  Clematis eonnata, DC. ; Fl. Br. Ind. i. 6. Glabrous except the 
flowers, stems faintly grooved. Leaves pinnate, the bases of the 
opposite stalks more or less united, sometimes forming a broad 
flat expansion ; leaflets ovate-lanceolate, cordate, sometimes lobed, 
sharply irregularly toothed. Flowers yellow-white, in panicles. 
Sepals 2-1 in. long, tomentose on both surfaces, not ribbed, 
oblong, erect, tip recurved, obtuse. Filaments hairy throughout. 
Achenes densely hairy. 

Simla, AIushobra ; .July-September.---Temperate Himalaya, 4000-10,000 ft. 

8. Clematis Buohananiana, DC. ; P1. Br. Ind. i. 6. Shortly hairy. 
Stems grooved. Leaves pinnate, the bases of the opposite .stallts 
more or less united ; leaflets broadly ovate, cordate, often lobed, 
coarsely and irregularly crenately toothed. Flowers pale yellow, 
in long leafy panicles. Sepals 2-1 in. long, tomentose outside, 
pubescent within, ribbed, narrowly oblong, erect, tip recurved, 
pointed. Filaments hairy throughout. Achenes hairy. (Fig, 1, ) 

Simla, common ; Angast.-Temperate Himalaya, 5000-10,000 f t .  

2. ANEMONE. From the Greek anemos, wind, referring 
perhaps to some species appearing in the windy months of early 
spring.-Cold and temperate regions, rare in the S. Hemisphere. 

Perennial herbs. Stems erect, usually branched. Leaves 
radical, long-stalked, deeply lobed, margins toothed. Plowers 
rather large, regular, in a simple or compound, urnbelliform cyme 
bearing leaf-like involucres a t  its base and a t  the forks of its 
branches ; cymes few- or many -flowered. Sepals 5-8, petal-like, 
imbricate, spreading. Petals none. Stamens numerous. Carpels 
many, 1-ovuled, styles short. Fruit a head of sessile achenes. 
Radical leaves 5-7-lobed. 

Leaves glabrous on t'he upper, white-tomentose on 
lower surface. Achenes woolly . . 1. A .  ~:zt<foEia. 

Leaves silky on both surfaces. Achenes glnbror~s . 4. i l .  polyanthcs. 
Radical leaves 3-parted. 

Leaves crenate. Achenes hairy . . a *  . 2. -4. obtzr~ilobcr. 
I,eaves sharply toothed. Achenes glabrous . . 3. A ,  ~ i ~ : t ~ l a r i , v .  

1. Anemone vitilolia, Buch.-Ham. ; PI. Br. Ind. i. 8. Stem 
1-3 ft. ,  white-pubescent, robust. Radical leaves orbicular, 4-8 in. 
across, cordate: deeply 5-lobed, sharply toothed, upper surface 
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glabrous, lower white-tomentose, Involucral lcavee eimilar but 
smaller and shortly etalked. Floweru 14-2 in. dism., whito. 
Sepals 6-8, silky outside. Ovariee pubescent. Achencs donwly 
white-woolly, crowded in globose heah. 

Sinkla ; ,Iune-8eptcniber.-Ten~1)erate Hi~nalaya, 5000-10,000 f t .  
Habit of tho garden A. jupr~~~tc(i,  but tho radical leaves of the latter arc 

3-foliolate. 

2. Anemone obtusiloba, D. Don ; 3'1. Br. Inu?. i. 8. Stems 6-12 
in., tufted, hairy. Radical leaves orbicular, 2 in. across, 3-parted, 
softly hairy on both surfaces, lobed and crenately tootheti. 

Involucral leaves less than 1 in. long, sessile, 3-lobed. Flowers 
14-2 in. diam.? white or tinged with blue near the base. Sepals 
5-7, silky outside. Ovaries and achenes coarsely hairy. 

Fagoo, Huttoo, on open pastures ; May, June.-Temperah and alpine 
Himalaya, 8000-1 5,000 ft.  



3. Anemone rivularis, Buch.-Ham. ; PI. Br. Ind. i. 9. Stem 
1-3 ft., silky pubescent. Radical leaves orbicular, 3-6 in. across, 
%parbed, silky pubescent on both surfaces, deeply lobed and 
sharply toothed. Involucral leaves 3-4 in. long, 3-parted, seg- 
ments lobed, narrow, pointed, sharply toothed. Plowers 1-1ij in. 
diam., white, lower surface tinged with purple. Sepals 5-8, silky 
outside. Ovaries and achenes glabrous, styles hooked. (Pig. 2. ) 

Si~nla ; May, June.-Throughout India on hills above 5000 f t .  

4. Anemone polyanthes, D. Don ; Fl. Br. Ind. i. 9. Densely 
silky. Stem 1-2 ft. Radical leaves orbicular, 2-4 in. across, 
cordate, 5-7-lobed, segments wedge-shaped, 3-lobed, crenate. 
Involucral leaves 1-2 in., sessile, oblong, 3-lobed, crenate. Umbels 
many-flowered, usually compound. Plowers 1-14 in. diam., 
white. Sepals about 6. Ovaries and achenes glabrous, flattened, 
oval ; styles straight or hooked. 

Huttoo ; August.-Temperate Himalaya, 10,000-12,000 f t .  

3. THALICTRUIM: The classical name.-Temperate and cold 
northern regions (Britain, Meadow Rue) ; very rare in the 
Southern Hemisphere. 

Perennial, glabrous herbs. Stems erect, rarely partially decum- 
bent, branched. Leaves alternate, base of stalk sheathing, pinnate 
or 2-pinnate, some or all of the pinnules with 3 leaflets ; leaflets 
stalked, orbicular or ovate, more or less distinctly 3-lobed, crenate 
or bluntly toothed, the crenatures often with a minute point, 
rarely entire, lower surface paler than the upper. Flowers small, 
regular, often polygamous, in panicles ; floral leaves alternate, not 
involucrate. Sepals 4-5, imbricate, petal-like, soon falling off. 
Petals none. Stamens numerous, sometimes coloured and pro- 
jecting beyond the calyx. Carpels several or many, sessile or 
shortly stalked, 1-ovuled, style short. Fruit a small head of 
usually ribbed and more or less flattened, rarely terete, achenes ; 
style persistent, curved or nearly straight, tip hooked. 

Thalictrum elegans, Wall. ; Fl. Br. Ind. i. 10, occurs on the Chor and 
possibly on Huttoo. It is an alpine species, rarely growing below 10,000 ft . ,  
and is easily recognised by its long-stalked achenes, and very small 3-lobed 
leaflets, scarcely 4 in. long. 
Carpels shortly stalked. 

Sepals green. Anthers g in. acute. Leaflets up to 
24 in. across . . 1. T. neurocarpum. 

Sepals white. Anthers gD in. 
Flowers large. Sepals in. Anthers blunt . 2. T. pedunculatum 
Flowers small. Sepals Tl, in. Anthers acute . 3. T. rostellntum. 

Carpels sessile. 
Sepals white. Anthers ,l,, in. 

Panicle branches few, long. Plowers solitary. 
Sepals $5 in. Anthers acute . 4. T. sun icu l~ fo~me .  

Panicle branches many, short. Flowers cludered. 
Sepals & in. Anthers blunt . 5. T. juvunicum. 

Sepals green. Anthers & in., acute . . 6. T, foliolosum. 
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I .  Thalictrum neurocarpum, tloyle ; If',?. Br. Ind. i. 11, under 
II'. renzforme. &ems 3-8 ft., hollow. Leaves 8-12 in. or more, 
the lower pinnules often with 3 leaflets ; leaflets mostly orbicular, 
Q-2i in., cordate, coarsely crenate or bluntly toothed, upper 6ur- 
face covered with bloom. Sepals in., narrowly oblong, obtuee, 
pale green. Stamens as long as the sepals, filaments tinged with 
purple, anthers nearly + in. long, acute. Carpels shortly ~talkcd. 

Achenes .;b in., including the nearly straight style, pubescent, ribs 
prominent. 

Mushobra, Narkunda ; June-August.-Temperate Himalaya, 8000-10,000 ft. 

2. Thalictrum pedunculatum, Edgew. ; Fl. Br. Ind. i. 12. 
Stem 1-2 ft., weak, aometimes half-trailing. Leaves 3-10 in., 
long-stalked, pinnules very long, with 3 leaflets ; leaflets +1 in., 
orbicular or obovate, usually 3-lobed, coarsely crenate. Flowers 
long-stalked. Sepals in., ovate, white. Stainens shorter than 
the sepals, anthers h in., blunt. Carpels shortly stalked. 



Achelies liearly 4 in., hicludiny, the style, terete, spindle-shaped, 
ribs prolninent. 

S i ~ ~ i l a ,  Mnhasu, N L I I . ~ I I I I ~ ~ I  ; A11ril.--Mr. Hinlnl;~ga, WOO-9000 ft. 

3. Thalictrum rostellatum, Hook.$. & l ' i ioms. ; 1'1. Br. Incl. i. 12. 
Steins 1-3 f b . ?  rat'hcu rigid. Leaves 2-6 in., lower pinnules often 
~vitli 3 leaflets ; lcaflcts i-i 111.. orbicular, illore or less 3-lobed, 
crenatr. Sepals i';, in.. ovate, white. Stainens shorter than the 
se~als ,  anthers :,lG in., acute. Ovaries shortly stalked. Achenes 
nearly TE in.; including the nearly straight needle-like style. 

lluhasu, Fagoo, Narliunda ; August.-Tenll~erate Himalaya, 7000-10,000 ft. 

4. Thalictrum saniculaeforme, DC. ; F1. Br. Ind. i. 13. Stem 
6-12 in. Leaf nearly as long, usually only one, radical, some- 
times a few smaller stem-leaves ; pinnules with 3 leaflets ; leaflets 
3-1 in., orbicular or obovate, 3-lobed, entire or coarsely crenate. 
Panicle-branches few, long, spreading. Flowers few, mostly 
solitary. Sepals $ in., ovate, white. Stamens shorter than the 
sepals, anthers & in., pointed. Ovaries sessile. Achenes & in., 
including the slender nearly straight style. 

Simla,, on trees and rocks, not comnion ; frequent a t  Rlussoorie ; July.-- 
Temperate Hima,laya, 7000-8000 f t .  

5 .  Thalictrum javanicum, Blume ; PI. Br. Ind. i. 13. Stems 
2-3 ft . , pale coloured. Leaves 4-1 2 in., pinnules usually with 3 leaf - 
lets ; leaflets in., orbicular or ovate-oblong, 3-lobed, entire or 
coarsely crenate. Panicle-branches many, short. Plowers clus- 
tered. Sepals Tl;T in., orate, white. Stamens longer than the sepals, 
filainents thickened upwards, anthers d5 in., blunt. Ovaries numer- 
ous, sessile. Achenes + in., including the slender style. (Fig. 3.) 

Simla, c o ~ n m o ~ ~  ; July.-Temperate Hi~nalaya, (3000-12,000 ft.-3Iountnins 
of l\'estern India, JLLV~L. 

6 .  Thalictrum foliolosum, UC' ; $'I. Br. Ind .  i. 14. S t e m  4-8 ft. 
Leaves 6-18 ill., pinnulcs often with 3 leaflcts ; leaflets 4-: in., 
oblong-ovate, %lobed, crenatc or almost shar1)ly tootJhecl. Sepals 

in., ovate, green. Mtamens longer than thc sepals, filainents 
thread-like, anthers in., acutc. Ovaries sessile. Achenes in., 
including the style, ribs proniinent,. 

Simla, comnlon ; July.--Throughout the Himalaya, 5000-8000 ft.-Africa, 
Europe. 

4. ADONIS. The classical name.--N. temperate regions of 
the Old World. 

Adonis aestivalis, Linn. ; PI. Br. I?ad. i. 15. An annual, nearly 
glabrous herb. Stems 1-2 ft., leafy, erect, branched. Leaves 



tllter~letc, sessile, pinnately divided into thread-likc: neg1nerlt.r. 
Plowcrs regular, about 8 in. diam., solitary a t  the cnd of branchcn. 
Sopala 5, ovate, green 0; slightly coloured, soon falling off. I ' e t ~ l ~  
5-8, rather longer, scarlet with a dark purple upot a t  the ban(:, 
spreading, basal gland none. fitamens numeroun. Carpels many, 
1-ovuled, style short. Fruit an ovoid or oblong head of many 
small, wrinkled, pitted achenes tipped with the peruistent ~tylerj. 
The head lengthens as the fruit ripens. 

Kotgurh, in  cornfield^ ; March, April.--W. Hi~ut~laya,  UIJ to (iW0 f t  .--Tern- 
perate Asia, Earope. 

Closely allied to the British 4. uui!ur~tnuliti (Phet~eant's Eye). 

5. RANUNCULUS. From the Latin rana, a frog, referrhg to 
the damp situations in which some species grow.-All temperate, 
alpine and subarctic regions (Britain, Buttercup). 

Annual or perennial herbs. Radical leaves long-stalked, usually 
deeply lobed. Stem-leaves alternate, smaller, usually lobed. 
Flowers regular, panicled. Sepals 5, green, imbricate, soon falling 
off. Petals 5, yellow, shining, imbricate, each with a thickened 
glandular spot a t  the bme covered, in some species, with a minute 
scale. Stamens numerous. Carpels several or many, 1-ovuled, 
in a globose or oblong head, style short. Fruit a head of small 
achenes sometimes flattened, the tip of the persistent styles often 
hooked. 

The gland a t  the base of the petals secretes honey and thus rellders the 
flowers attractive to insects. 

The flowers of Ralzunculus resemble in some points t'hose of Rubus, 
Potentilla, Fragaria and Geum, genera belonging to Rosuceoe. The sepalfi 
and petals are similar in number, colour and shape, the stamens in all are 
numerous and free, and the fruit is coinposed of small distinct achenes. But 
in Ranzinculacecz the sepals and petals are inserted on the receptacle, in  
Rosacecz on the calyx. This constit.utes the difference between Thalamijoral 
and Calyci$oral flowers. 

Radical leaves deeply 3-lobed. Achenes glabrous or hairy. 
Stein and leaves glabrous. Aohenes in oblong or 

cylindric heads . . 2. It. scelerulua. 
Stem and leaves hairy. Achenes in globose hcads. 

Plowers 4 in. diam. Achelies hairy . . 1. B. 11i r~ lus .  
k'lowers &1 in. &am. Achenes glabrous. 

Stems decumbent,, producing runners. Leaves of 
an  ovate outline, mid-lobe longer than the 
others. Achenes minutely dotted . . 3. R. d i f f t ~ ~ ~ .  

Stems erect, without runners. Leaves of a rounded 
outline, mid-lobe not longer than the others, 
Achenes not dotted . . 4. R. E~tu8. 

Radical leaves wedge-shaped. not lobed. Achenes spinous . 6. R. arvensis. 

1 .  Ranuneulus hirtellus, Royle ; FZ. Br. Ind. i. 18. Perennial, 
more or less covered with adpressed hairs. Stems 6-18 in., often 
tufted, erect or almost decumbent. Rladical leaves 1 5 2  in. across, 
long-st-alked, cordate, deeplv 3-lobed, segment's coarsely toothed, 



often lobed. Stem-leaves digitately 3-5-partet'l, segmeilts narro\\!, 
cwtirc or toothccl near the tip. Flowers in. diain., bright yello\v. 
Achelies hairy, in globose heads. 

hlaliusu, Narlinndn, iu foreut ; Ap1.il4une.-W. H i~n i i l i ~y~~ ,  6000-10,000 f t .  
Closoly allied to the British K. tcuricomz~s (Goldilocks). 

2. Ranunculus sceleratus, Linn. ; Fl. Br. Ind .  i. 19. Annual, 
glabrous, yellow-green. Stem usually 6-12 in., sorrletimes 1-3 ft. ,  
erect, succulent, hollow. Radical leaves 4-12 in.' across, long- 
stalked, deeply 3-lobed, segments lobed, obtusely toothed near the 
top. Stem-leaves shortly stalked, 3-parted, seginents narrow, 
lobed and toothed. Flo\vers $ in. diarn., numerous, petals pale 
yellow. Sepals reflexed. Achenes glabrous, in oblong heads, 
ultimately becoming cylindrical and longer. 

River bed below Paniah, Simla ; Sutlej valley ; April4une.-Throughout 
N. India and Bengal, ascending to 5000 ft.-N. tenipesate regions (Britain, 
C1c\lcry-leaved Butteroup). 

3. Ranunculus diflusus, 1)C. ; Fl. Br. Ind. i. 19. Perennial, 
covered with soft spreading hairs. Stems decumbent, 6-12 in., 
producing runners froin among the radical leaves rooting and 
forming fresh plants a t  the joints. Radical leaves 2-3 in. across, 
long-stalked, cordate, deeply %lobed ; segments lobed, sharply 
toothed, mid-lobe the longest giving the leaf an ovate outline. 
Sbern-leaves similar but smaller and shortly stalked. Flowers $-a in. dia~n., long-stalked, bright yellow. Achenes in globose 
heads, glabrous, flattened, minutely dotted, inargins thickened. 

Simla, common ; May-September.-Temperate Hirnalnyu, 6000-10,000 ft.- 
Java. 

Closely allied to the British R. repens. 

4. Ranunculus laetus, Wall. ; Fl. Br. Ind .  i. 19. Perennial, 
covered with long closely adpressed hairs. Stems 1-2 ft., erect, 
without runners, usually much branched. Radical leaves 2-4 in. 
across, sometimes larger, long-stalked, deeply 3-lobed ; segrnents 
deeply lobed, sharply toothed, nearly equal in length giving the 
leaf a rounded outline. Stem-leaves similar but srnaller and 
shortly stalked. Flowers 1 in. diam., long-stalked, bright yellow. 
Achenes in globose heads, glabrous, flattened, not dotted, margins 
thickened. 

Simla, Sutlej valley ; May-September.--temper at.^ Himaloyir, 4000-8000 
f t.-Tibet. 

Closely allied to the British R. acris. 

5. Ranunculus arvensis, Linn. ; Fl. Br. Ind. i. 20. Annual, 
pale green, slightly hairy on the upper parts, otherwise glabrous. 
Stem 6-24 in., erect, branching. Radical lcaves 1-3 in., long- 
stalked, spathulate or wedge-shaped, 3-5-toothed a t  the tlip, other- 
wise entire. Stern-leaves shortly stalked, deeply di\,icied into 



2 or 3 narrow segments, entire, or thc tip lobed or t o o t h ~ i .  
Plowers 4 in. diarn., petals pule yellow. , Acheneu in globoeo 
Ilcadtc, flattened, spinous. 

Bimla, in cornfield8 ; March, April.---\V. lii~nalilya, 4000--7000 It.- S. Asia, 
15urope (Britain, Corn Buttercup). 

6. CALTHA. Frorn the Greek culatf~os, a cup, referring to the 
shape of the flower in the common species.-N. and S. tempcratc 
regions. 

Caltha palustris, Linn. ; Fl. Br. Ind. i. 21. A glabrous, perennial 
herb. Rootstock thick, creeping. Stems 6-18 in., often tufted, 
erect, robust. Leaves shining, chiefly radical, 2-5 in. acrostl, long- 
stalked, orbicular or kidney-shaped, deeply cordate ; teeth small, 
close, regular. Stem-leaves alternate, smaller, the upper sessile, 
embracing the stem like an involucre. Flowers regular, few, 
1-2 in. diam., terminal. Sepals 5 or 6, petal-like, bright yello\v, 
oval or oblong-obtuse, imbricate. Petals none. Stamens many. 
Carpels many, sessile, many-ovuled, style short, curved. Fruit s 
head of narrow, flattened, many-seeded folliclet.; beaked with the 
persistent styles. 

The Chor on marshy ground, perhaps on Huttoo ; June.-W. Himalaya, 
8000-10,000 ft.-N. Asia, N. America, Europe (Britain, Marsh Marigold). 

7. AQUILEGIA. From the Latin aquila, an eagle, referring 
to the claw-like spurs -N. temperate regions. 

Aquilegia pubiflora, Wall. ; Fl. Br. Ind. i. 24, under A .  vulgaris. 
A perennial, thinly hairy or pubescent herb. Stems leafy, 1-2 ft.. 
sonietimes taller, erect, branched. Leaves glaucous ; lower long- 
stalked, pinnate, pinnules with 3 leaflets ; upper alternate, shortly 
~talked, leaflets 3, deeply 3-lobed, segments coarsely crenate. 
E'lowers drooping, nearly 1 in. diam., in a loose panicle bearing a t  
the forks a few sessile leaves much less divided than the lower 
ones. Sepals 5, flat, ovate-lanceolate, soon falling off. Petals 5, 
yellow-green, nearly white or pale purple, the base of each pro- 
duced into an obtuse, hooked spur projecting between the calyx- 
lobes. Stamens numerous, inner ones reduced to scales. Carpels 
6 ,  sessile, style long thread-like, ovules many. Follicles tipped 
with the persistent styles, many-seeded. 

Simla, common ; May, June.-W. Himalaya,, 5000-10,000 ft.-Afghanistan. 
Closely allied to the British Columbine (A. zrulga.ris). 
Honey is secreted in the point of the spurs; the flowers a.re visited by 

humble bees. 

8. DELPHINIUM. From the Greek delphin, a dolphin, 
referring to the form of the flowers.-N. ternperate regiong 
including Britain (Larkspur). 



12 I. RANUNCULACEB 

1l:rect herbs. Leaves deeply lobed. Plowers irregular, raceinctl. 
Sepals 5, petal-like, free, the upper one produced a t  the base in the 
form of a spur, the others flat. Petals 4, the two upper each pro- 
duced a t  the base into a tubular spur enclosed withinthe spur of the 
sepal, limb small ; the t ~ r o  lateral petals flat, clawed, limb smaller 
than the sepals. Stamens many, filaments flattened a t  the base, 
tapering upwards. Ovaries 3, sessile, many-ovuled, style short, 
curved. Follicles inany-seeded, tipped with the persistent styles. 

Honcy is secreted in the spurs of the two upper pctals, and can be obtaincd 
only by insects having a long proboscis, such as humble bees. In  young flowers 
the stamens are so placed that s bee's head rub8 againet the anthers ; in older 
flowers tho stamens have withered and the stigmas then &and in the way of 
the bee's head. 
Nearly glabrous. Sepals spreading. Spur straight, 

cylindric . . 1. D. denudaturrb. 
Very hairy. Sepals erect. Spur curved, conical , . 2. I). a e ~ t i t u n ~ .  

1. Delphinium denudatum, Wall. ; PI. Br. Ind. i. 25., Glab- 
rous or slightly downy. Stems 2"3 f t . ,  branched. Radical leaves 

2-6 in. across, orbicular, long-stalked, divided nearly to the base, 
segments 5-9, narrow, pinnately lobed, often toothed. Stem- 



leaves few, shortly ~talked,  ulqjer sc~rsuile, more or ~ C H H  deeply 3- 
lobcd, lobes narrow, inoutly entire. Flowers few, scattered, 1-1 .I 
in. long, upur cylindric, nearly utn~ight. Scpaltl spreading, varyini 
from ricer) blue to faded grey. Pc.t,al~ blue, tho lateral one8 
2-lobed, hairy. (Fig. 4.) 

Si~nla ; April-June.-W. Himalaya, 6000-10,000 ft. 

2. Delphinium vestiturn, Wall. ; Fl. Br. Ind. i. 26. Very 
hairy. Stems 14-3 ft., usually simple. Radical leaves orbicular, 
6-13 in. acrom, long-stalked, deeply 5-7-lobed, ucgments lobcd, 
sharply toothed a t  the end. Stem-leaves similar but ~mallcr. 
Plowers numerous, crowded, 1-1 $ in. long, spur conical, curved. 
Sepals dark blue, erect, tips converging. P e t a l ~  dull blue, the 
lateral ones ovate, entire. 

Pagoo, Narkunda ; July.-Ib'. Himalaya. 8000-1 2,000 ft. 

9. ACONITUM. Etymology obscure, perhaps from the Greek 
wkontion, a dart, referring to some species being used to poison 
arrows.-Mountains of the N. Hemisphere (Britain, Monkshood). 

Perennial erect herbs. Leaves alternate, simple, solneti~xies 
lobed. Flowers irregular, racemed. Sepals 5, petal-like, free, 
erect, the upper one helmet-shaped, the others flat, the two lateral 
broader than the 2 lower. Petals 2 or 4, concealed within the 
calyx, the 2 upper enclosed in the helmet, long-clawed with a 
short, concave, spurred limb ; the 2 lower very small or wanting. 
Stamens many, filaments flat, wide a t  the base, tapering upwards. 
Ovaries 3 or 5, sessile, many -ovuled, style short, straight. Folli- 
cles many-seeded. 

The roots of some species (though not of the two described) are poisonous. 
Honey is secreted in the spurred limb of the long-clawed upper petale. Tho 

lnailner of the cross fertilisation by humble bees is the same as in I)~lphi?eiunz. 
Stem-leaves stalked, deeply lobed. Flowers pale 

yellow . 1. A.  Lycoctonum. 
Stem-leaves sessile, not lobed. Flowers dull green- 

blue . . 2. A .  heterophyllun~. 

1. Aconitum Lycoctonum, Linn. ; Fl. Br. Ind. i. 28. Pubescent, 
a t  least on the upper parts. Stem 3-6 ft., branched. Leaves 
orbicular, 6-12 in. diam., lobed nearly to the base, segments 5-9, 
iobed and sharply toothed ; lower leaves long-stalked, upper nearly 
sessile. Flowers 1 in. long, pale yellow. Helmet pointed in front 
and produced upwards in a high obtuse peak. Lateral sepals much 
shorter than the helmet. Follicles 3. 

Baghi forest ; June.-W. Himalaya, 8000-10,000 ft.-N. Asia. Europe. 

2. Aconitum heterophyllum, Wa,lI. ; Fl. Br. Ind. i. 29. Glabrous 
or the upper parts downy. Stems 1-3 f t . ,  leafy, rarely branched. 
Lower Icnvcs stallied, orbicl~lar or broadly ovate, cordate, more or 



l v ~ s  5-lobed, teeth obtuse or acute : upper leaves stem-clasping, 
laimeolate, not lobed, sharply toothed. Flowers 1 in. long, dl111 

FIG. 5. AOONITUM HETEROI'HYLLUnf. 

Petals a~ltl st,ameas, sepals removed. 
f 

green-blue with purple veins. Helmet pointed in front; toprounded. 
Lateral sepals as long as the helmet. Follicles 5. (Fig. 5.) 

Fagoo, Narkunda ; September.-W. Himalaya, 8000-1 2,000 ft,. 
ltoot used in medicine, native name Afees.  

10. ACTEA. From akte, the Greek name of the Elder, referring 
to a resemblance in foliage ancl fruit.-Temperate and cold regions 
of the N. Hemisphere. 



Actaa spicata, Lima. ; 3'1. Br. Ind. i. 29. A percnninl, morc 
or less pubescent herb. Stems 2-3 f t . ,  erect, usually brttnched. 
Leaves 6-1 2 in., alternate, pinnately compound, the pinnules often 
with 3 leaflets ; leaflets oyate-lanceolate, pointed, often lobed, 
deeply and sharply toothed. Flowers regular, scarcely ) in. diam., 
white, crowdcd in ~ h o r t  terminal racemes lengthening in fnlit. 
Bepals 4, petal-like, concave, soon falling off. I'etals 4, shorter 
than the sepals, clawed. Stamens numerous, longer than tho 
sepals, anthers  mall. Ovary solitary, many-ovuled, stigma 
sessile, flat. Fruit a bla,ck, ovoid, glabrous berry, containing 
numerous small seeds. 

Narltunda in foreet ; June.-Tempcrate Himalaya, 6000-10,000 ft.-N. A h ,  
N. America, Europe (Britain, Baneberry). 

11. CIMICIFUGA. From the Latin cimex, a bug, and fugare, 
to drive away.-Europe, N. Asia, N. America. 

Cimicifuga fcetida, Linn. ; 3'1. Br. Inn. i. 30. A perennial, 
. more or less pubescent herb. Stems 3-6 ft., erect. leafy, branched. 
Leaves 6-18 in., pinnately compound ; leaflet8 1-3 in., rarely more, 
ovate or lanceolate, deeply and sharply toothed, terminal leaflet 3- 
lobed. Flowers nearly regular, hardly in. diam., white, crowded 
in short or long racemes, solitary in the axils of the upper leaves, 
and conlbined in a terminal, sometimes large and spreading, 
panicle. Sepals and petals 5-7-(no clear distinction between them), 
imbricate, ovate, concave ; one or two of the inner ones deeply 
2-lobed, the tips white, broad, notched. Stamens numerous, ulti- 
mately longer than the sepals. Ovaries 2-5, rarely more, many- 
ovuled, style short, stigma pointed. Follicles + in. long, flat, 
tipped with the persistent styles. Seeds 6-8. 

Patarnala in forest, and probably Baghi ; September.-Temperate 
Himalaya, 5000- 12,000 ft,.-E. Europe, Siberia. 

12. PEONIA. The Greek nctme.--N. temperate regions 
(Britain, Paeony ). 

*Paeonia Emodi, W ~ l l .  ; FZ. Br. I d .  i. 30. A glabrous, 
perennial herb. Stems 1-2 ft., leafy, erect. Leaves alternate, 
6-12 in. long ; leaflets 3, usually 3-parted, segments lanceolate, 
pointed, entire. Flowers few, showy, 3 4  in. across, long-stalked, 
usually solitary in the axils of the upper leaves. Buds globose. 
Sepals 5, orbicular, concave, green, persistent, the outer ones 
ending in a leaf-like point. Petals 5-10, broadly ovate, concave, 
red or white. Stamens many. Ovaries 1-3, densely hairy, 
many-ovuled, seated on a fleshy disk ; style short, broad, 
rccurved. Follicles ovoid, 1 in. Seeds few, large. 

T\'ntnaon, H t~zara ; May, June.-It7, Himalaya, 6000-10,000 ft. 



IT. MAGNOLIACEAZ 

11, MAGNOLIACEAE 

A s m f i ~ O r d e r ,  chiefly American and Asiatic, represented in the' 
N.W. Himalaya only by a single speoies.-Named in honour of 
Pierre Magnol, a French botanist of the seventeenth century. 

SCHIZANDRA. Froin the Greek schixo, to cleave, and aner, 
andros, a Inan ; referring to the separated anther cells.-Mountains 
of India and Java, N. America. 

Schizandra grandiflora, Hook. ,f. & Thorns. ; FI. Br. Ind. i. 44. A 
glabrous, climbing shrub with long, slender branches. Leaves alter- 
nate or clustered, ovate or oblong-lanceolate, entire or with smnll 

distant teeth, stalks and veins on the lower surface red. Plowers 
fragrant, 1-sexual: globose, 1 in. diam., on drooping axillary stalks. 
Sepals and petals 9, similar, waxy-white often tinged with pink, 
ovate, concave, outer ones smaller. Male flowers : stamens about 
40, small, crowded on an ovoid, fleshy column, filaments thick, 
anther-cells separated. Femnlc flowers rather larger t'han the 



mnlc, outer sepals more highly coloured : ovaries numcrolw, 
distinct, minute, sessile, crowded on an oblong, flenhy colutnn, 
I-celled, stigma, aesnile, ovules 2. In fruit the colu~nn lengthens 
to 6-9 in.., bearing nuinerous seasile, globose, red, 2-soeded bcmies, 
nearly 4 in. diam. (Fig. 6.) 

Himla (Jako), Matiana, Narkunda, in forest ; May, Jutic..--Siullla to Bhutan 
W00-10,000 f t .  

111, M E N I S P E R M A C E E  

CLIMBING or sollzetimes erect shrubs, rarely s~nall trc.c.6. I ~ a v c a  
alternate, stalked, simple, entire or sinuate, rarely lobccl, solnetitticks 
peltate. Inflorescence various. Plowers small or izlinute, 1-sexua.1 ; 
the inale and female on different plants. Sepals 6 or 4 (only one in 
the female flowers of Cissampelos), free, usually i r n b r i ~ a t ~  in 2 
series, the outer shorter than the inner. Petals 6 or 3 (only orzc in 
the female flowers of Cissampelos), much smaller than the sepals, 
free or 4 united in a shallow cup. Stamens in the male flowers 
usually as many as the petals, opposite to them, filaments free or 
united in a column, anthers 2-celled, bursting transversely, free or 
forming a ring round the peltate top of the stamina1 coluinn ; in 
thc female flowers the stamens, or a t  least the anthers, are want- 
ing. Ovaries 3 or 1, distinct, 1-celled, I -ovuled ; style terminal. 
simple or 3-fid. Drupe small, the enclosed stone horse-shoe- 
shaped, grooved and ridged on the edges, variously sculptured on 
the faces, often perforate in the centre. Seed one, curved.-A 
large tropical Order.-Name from the Greek mene, the inoon. and 
sperma, a. seed, referring to the crescent-shaped seeds. 
Stamens free. Leaves not peltate or cordate. Flowers in 

panicles . 1. C'occu1u.t. 
Stamons united in a column. Leaves peltate or cordate. 

Glabrous. Flowers in umbels . . 2.  Stcl)?ta 11iu. 
Pubescent or to~nentose. Flo\ve~-s in cxiiles or clustered 

ii? the axils of orbicular bracts . . 3. C'issrl~trpelo~. 
t 

1. COCCULUS. Froin the Greek kokkou, a berry.-All warn1 
regions. 

Erect or climbing shrubs or small trees. Leaves stalked, 
lanceolate or ovate, not peltate nor cordate. Plowers minute, male 
in axillary panicles or sessile clusters ; female solitary or in 
small, stalked clusters. Sepals 6. Petals 6. Male : st,amens 6 ,  
free, anthers 4-lobed. Female : staminodes 6, ovaries 3: style 
simple. Drupe globose, about $ in. diam. 

The berries h o n n  as ('occul,lls indicus, used to poison fish and formerly 
to adulterate malt liquors, are the fruit of an A?rrrmirln, a tropical genus of 
this Order. 

C 



18 111. MENISPERMACEE 

A n  erect shrub or small tree. Glabrous . . 1. C. laurifilzus. 
C'linibing shrubs. Tomentose or pubescent. 

Tonlentose or hairy. Male flowers in axillary paniclcs 2. C'. villosus. 
Pubescent. hlale flowers in sessile, axillaly clusters . 3. 6'. Lembrr. 

1 .  Cocculus laurifolius, DC. ; PI. Br. I n d ,  i. 101. erect 
shrub or small tree. Leaves 3-5 in., glabrous, shining, shortly 
stalked, dark green, lanceolate, 3-nerved, ent,ire. E'1ower.s 
numerous, in narrow, axillary panicles shorter than the leaves. 
Drupe black. 

Sutlej valley ; April.-Outer Himalaya up to 5000 ft.-Japan. 

2. Cocculus villosus, DC. ; PI. Br. I n d .  i .  101. A climbing, 
grey-tomentose, more or less hairy shrub. Leaves ovate or ovate- 
oblong, 1-3 in. Male flowers few, in narrow, axillary panicles 
1-14 in. long. Female flowers 1-3, sessile a t  the end of short 
axillary stalks, sometimes racerned. Drupe dark purple, stone 
beautifully moulded. 

Giri valley ; September.-Throughout India, ascending to 3000 ft.-Africa. 

3.  Cocculus Leaeba, DC. ; PI. Br. I n d .  i. 102. A grey-pubescent, 
climbing shrub. Leaves $-1$ in., variable in shape, narrowly 
oblong or ovate, sometimes lobed. Male flowers crowdeci in small, 
sessile, axillary clusters. Female 1-3, sessile a t  the end of short 
axillary stalks. Drupe dark purple. 

Valleys below Simla ; August, September.-Plains of India, ascending to 
3000 ft.-W. Asia, Africa. 

2. STEPHANIA. From the Greek stephanos, a crown, refer- 
ring to the ring of anthers on the top of the st,aminal co1unin.- 
Tropics of the Old World. 

Glabrous, climbing shrubs. Leaves peltate, orbicular or 
triangular. Flowers small, umbellate. MaJe flowers : sepals 6 ; 
petals 3, thick, fleshv ; stamens 6, the filaments united in a colurnn, 
top dilated, peltate; the anthers forming a ring round the margin. 
Female flowers : sepals 3 ; petals 3, thick, fleshy ; ovary single, 
style 3-parted. Drupe small, globose. 
Lcaves triangular. Flowers purple . . 1. 8. elegans. 
Leaves orbicular. Flowers yellow . . 2. A'. ~olzrn<d(r,. 

1. Stephania elegans, Hook. f'. & l'l~oms. ; 4'1. Br. I r ~ d .  i. 103. 
Leaves about 4 ~ 2 4  in., varying iuuch in size, triangular-ovatu, 
entire, acute, base rounded, lower surface pale. Umbels axilli$~y, 
solit<aly or several in a long-st,alked cyme. bllo\vers +G in. diam,, 
red-purple, sepals obovate. Drupe red. 

Yillleys below Siuitl ; Scptelnbel-.-Siklriul to Simla, GOO0 it. 



2. Stephania rotunda, Lorrr.; I .  r .  I .  i. 1 0 .  Lci~\~c..r 
broadly ovate or orbicular, 3-7 in. across, rjinuatc, 1outc.r .rurfttc.c* 
pale. Umbels axillary, solitary or several in a long-stallted cymc. 
Flowers 4-1 in. diam., green-yellow ; sepals narrowly wedge- 
shaped. Drupe red. 

Valleys below Simla; July, August.--Hilly districts tllrougliout India, 
ascending to 6000 ft.-Siam, C'ochin-China. 

3. CISSAMPELOS. From the Greek cissus, ivy, and anapeh.~, 
a vine, referring to the habit of the plants.-All hot regions. 

Cissampelos Pareira, Linn. ; Fl. Br. Ind. i. 103. A cliint~ing, 
softly pubescent or tonlentose shrub. Ikaves orbicular or broadly 
ovate, 1-4 in. across, peltate or cordate. Flowers slnall. Malc 

flowers in stalked, branched cymes, clustered in the leaf-axilu or 
borne on long, axillary, raceme-like shoots, each cyme in the axil of 
a small leaf-like bract ; sepals 4, hairy, ovate, spreading ; petals 
united in a shallow, 4-lobed cup ; stamens 4, filaments united in a 
vcry short colullzn, top dilated, peltate, anthers sessile round the; 
margin. Female flowers clustered in tllle mils of orbicular bracts 
crowdeci in long, axillary racemes ; sepal 1, pubescent,, broadly 



ovate ; petal 1, opposite the sepal, similar but smaller and deeply 
lobed ; ovary 1, hairy, style shortly 3-fid. Drupe hairy, globose, 
scarlet. (Fig. 7.) 

Connllon in valleys below Sinlla ; Plluy-August.---'l'l~l.oughout India, auceucl- 
ing to 6000 ft.-All warm regions. 

Ropcs arc lnunufactured from the strong fibres of the stems. 

1V. BERBERIDACEE 

ERECT shrubs or herbs. Leaves alternate or tufted, si~rlplo, 
~omet~inies deeply lobed. Flowers regular, 2-sexual, racemed or 
solitary. Sepals 3 or 6, free, imbricate, petal-like. Petals 6, 
similar to the sepals. Stamens 6, free, opposite the petals, 
anthers 2-celled, opening by upturned valves or lateral slits. 
Ovary 1-celled, ovules few or many ; style terminal, short or 
none, stigma large. Fruit a berry.-A small Order inhabiting 
chiefly temperat,e and inountainous regions. 
Shrubs. Plowers urnall, yellow, racemed . . . . I .  Berberis. 
Herbs. Flowers large, plnk or white, solitary . . 2. Podophyl1,uttt. 

1. BERBERIS. The. Arabic name.-N, temperate regions 
including Britain (Barberry) S. America. 

Shrubs ; wood yellow. Leaves in tufts of ten having 3-5- 
branched spines a t  the base, simple, spiny-toothed, rarely entire. 
Plowers less than 4 in. diani., globose, yellow, in bracteate, simple 
or compound racemes. Sepals 6, petal-like, the outer smaller. 
Petals 6, usually shorter than the sepals, 2-glandular a t  the base. 
Stamens 6, anther-cells opening by upturned valves. Ovules 
few. Style short or none, stigrna broad, peltate. Berry globose 
or ovoid, usually covered with bloom. Seeds few. 

The mature stamens of Barberry flowers possess a curious irritability ; if 
touched by an insect they spring forward and jerk out the pollen.-The small, 
orange or red, raised spots often seen on barberry leaves a.re a stage in the life 
of the parasitic fungus that  produces ' rust ' in wheat and other grasses. The 
connection between barberry bushes and ' rust ' had been suspected by farmers 
long before i t  was scientifically ascertained to exist.-The wood furnishes a 
yellow dye used by natives for colouring leather ; the fruit is eaten.-Several 
species of Berberis having pinnate leaves (Sect. Mahonia.) are cultivated in 
gardens, and one (B. nepcclensis) occurs wild in the Himalaya but not near 
Simls. 
Style none, stigma sessile. 

Leaves 1 5 2 4  in. ; teeth nnmerous, close-set . . 1. B. vulgaris. 
Leaves in. ; teeth few . . 2 .  B .  bracl~ylolryy, 

Style short but distinct. 
Plowers in colnpound, lung-utalkcd racernes, much 

longer than the leave8 . 3, R. nrisinfo, 



l~lowern in nimple, short-stalked racemctn, hardly 
longor than the leaves. 

Leaves thin, broadly lanceolate, 1)-ah in. Flower- 
stalks thick, * in. . . 4. n. w i . i u ~ i ~ ~ , .  

Leaves tough, narrowly lancoolato, 14, in. Flower- 
stalks slender, $ in. . . 5. B. Gcium. 

1. Berberis vulgaris, Linn. ; Fl. Br. Ind. i. 100. .Bark brown. 
Leaves stalked, thin, ovate, 14-2B in., teeth small, equal, numer- 

ous, close-set. Racemes shortly stalked, simple, drooping, much 
longer than the leaves. Stigma sessile. Berry oblong-ovoid, red. 

Narkunda ; June.-Temperate Himalaya, 8000-12,000 ft.-N. temperat9 
regions (Britain). 

2. Berberis brachybotrys, Edgew. ; Fl. Br. I d .  i. 109, under 
B. vulgaris. A low, rigid shrub. Leaves sessile, hard, lanceolate, 
1-a in., teeth few, sharp. Racemes simple, sessile, shorter than -2 4 
the leaves.. Plowers crowded. Stigma sessile. Berry ovoid, red. 

The Shali, 9000 ft. ; Jut1e.-Sikkini to Simln, ti000-I 2,000 ft. 

3. Berberis aristata, DC. ; FI. Br. Ind. i. 110. Young 
branches red. Leaves sessile, broadly lanceolatcl, 1;-2 in., tecth 



fc\r-, tlist'ant. Raceines long-stallied, conlpound, corylnbose or 
umbellate, drooping, much longer than the leaves. Style short but 
distinct. Young fruit cylindric ; berry oblong-ovoid, red. (Fig. 8.) 

Sinlla, conimon ; Rlny, .June.-Temperate Himalaya, 6000-7000 ft.-S. 
India. 

4. Berberis coriaria, Royle ; PI. Br. Ind. i. 110, under B. aris- 
iata. Bark white. Leaves nearly sessile, broadly lanceolate, 
1-3--31 4 2  x 3-1 4 in., entire or the teeth few and distant. Racemes 
shortly stallied, simple, barely longer than the leaves ; flower- 
stalks thick, $ in. long. Style short but distinct. Berry globose, 
purple-blue, covered with bloom. 

Narkunda ; May, June.-Kumaon to  Simla, 7000-10,000 ft. 

5. Berberis Lycium, Royle ; Fl. Br. Ind. i. 110. Bark pale 
grey. Branches angular. Leaves sessile, tough, narrowly lanceo- 
late, 13 x 4 in., acute, entire or the teeth few and small ; upper 
surface br&ht green, lower paler. Racemes shortly stalked, 
simple, barely longer than the leaves. Flowers pale yellow, 
stalks slender, 4 in. Style short but distinct. Berry ovoid, violet, 
covered with bloom. 

Simla, commo:i ; April.-IV. Himalaya, 3000-0000 ft .  

2. PODOPHYLLUM. Prom the Greek pous, podos, a, foot, and 
pl~yllum, a leaf, referring to the shape of the leaves.--N. Asia, N. 
Amcrica. 

Podophyllum Emodi, Wall. ; Fl. Br. Ind. i. 112. A glabrous, 
succulent ; erect herb. Scape 6-18 in., leafy a t  the top. l ~ a v e s  2, 
often purple-spot,ted, alternate, peltate, orbicular, 6-10 in. across, 
3-part,ecl, segment's lobed, sharply toothed. Flower solitary, rarely 
2, cup-shaped, 14 in. diam., white, sometimes pink. Sepals 3, 
petal-like, soon falling off. Petals 6. Stamens 6, anthers open- 
ing by lateral slits. Ovules many. Style short, stigma crest-like, 
ridged. Berry ovoid, 1-2 in., scarlet. Seeds many, snlall, 
enveloped in pulp. 

Mat'iana., Narltunda, rare ; April-June.-Temperate Himalaya, 8000-14,000 ft. 



V. PAPAVERACEAZ 

ERECT, glabrous or nearly glabrous herbs ; juice coloured. 
Leaves alternate, pinnatifid. Plowers 2-sexual, regular, tcr- 
ininal, solitary. Sepals 2 or 3, free, falling off as the flower 
expands. Petals 4 or 6, in 2 series, hypogynous, free, soon falling 
off. Stamens numerous, free, anthcrs 2-celled. Ovary superior, 
I -celled ; stigma sessile, ovules numerous. Capsule dehiscing by 
pores or valves.-Temperate and subtropical regions of the N. 
Hemisphere ; very few within the tropics or in the S. Hemisphere. 
Some species have spread as weeds of cultivation over nearly the 
whole world. 

Meconopsis aculeata, Royle ; F1. Br. I d .  i. 118, occurs on the Chor, but 
is not found below 11,000 f t .  A prickly herb, 1-2 f t .  high, with pinnat,ifid leavcs 
and blue-purple flowers 2-3 in. across. 

Leavos not spinous. Flowers red with a dark centre . . 1. Pupaver. 
Leaves spinous, thistle-like. Flowers yellow . . 2. Argernone. 

1. PAPAVER. The classical (Latin) name of the Poppy ; 
etylnology obscure.-Temperate and subtropical ,4sia, N. Africa, 
Europe, rare in the S. Hemisphere. 

Papaver dubium, Linn. ; Fl. Br. Ind. i. 117. Nearly glabrous ; 
stems 1-2 f t .  ; juice milky. Leaves sessile, 3-6 in., pinnatifid, 
segments lobed, acute. Buds ovoid, nodding. Plowers 1-2 in. 
diam., terminal on long bristly stalks. Sepals 2, ovate. Petals 4, 
in unequal pairs, crumpled in bud, red with a dark spot a t  the 
base, soon falling off. Ovary more or less divided by about G 
ovule-bearing partitions projecting inwards nearly to the centre of 
the cavity ; style none ; stigmas as many as the partitions, linear, 
adnate to the convex top of the ovary and radiating from its 
centre ; ovules numerous. Capsule glabrous, narrowly oblong, 
$-1 in., opening by pores close under the projecting rim of the 
stigmatic disk. Seeds numerous, small, kidney-shaped, minutely 
netted. 

Sirnla, in fields ; March, April.-IV. Hirnala.ya, 4000-7000 ft.-W. Asia, 
Europe (Britain, Poppy). 

P. Rhsas,  L i . ~ m .  ; Fl. Br. Zlld. i. 117 ; the Field Poppy of Britain, extends 
bo ICashmir and may perllaps occur in fields as far west as Simla ; it differs 
froru the above in having flowers 3 4  in. dism., 8-12 stigmatic rays, and a 
globose capsule. 

The, Opium Poppy, P. somniferum, is sometimes cultivated in the Silnls 
district. 



2. ARGEMONE. From the Greek nrgema, a white spot in the 
rye ; the juice of the plant was used as a remedy in diseases of 
the eye.-America ; naturalised clsewhere. 

Argemone mexicana, Linn. ; PI. Br. I nd .  i. 117. Glabrous, 
glaucous. Stems 1-4 f t . ,  prickly, branching. Juice yellow. 
Leaves thistle-like, stem-clasping , oblong, 3-7 in., sinuately 
pinnatifid, spinous veins white. Flowers yellow, 1-2 in. dian~., 
terminal on short, leafy branches. Sepals 3, prickly, ovate, pro- 
duced just below the tip in a short, horn-like excrescence. Petals 
6 .  Ovary prickly, 1-celled ; stigma sessile, 4-Globed ; ovules 
numerous, borne on the walls of the cavity. Capsule prickly, 
oblong-ovoid, 1-1$ in., opening by 4-6 valves. Seeds numerous, 
globose, netted. 

Badherighat, below Jutogh ; May, June.-Throughout India, common in 
fields and on roadsides, ascending to  5000 ft.-An introduced weed, widely 
naturnlised in nearly all tropical countries. 

VI. FUMARIACEE 

GLABROUS herbs ; root~tock usually perennial. Leaves alter- 
nate, rarely opposite, glaucous, pinnately divided ; leaflets small, 
thin, more or less lobed ; stjpules none. Plowers irregular, 
corymbose or racemed. Sepals 2, small, scale-like. Petals 4, 
erect, tips converging ; the two outer larger than the two inner, 
united a t  the base, and the upper one spurred in Corydalis and 
P?.lmaria ; inner pair narrom-, their crested tips united over the 
stigma. Stamens 6, united in 2 sets of 3 each, the middle anther 
of each set 2-celled, lateral anthers 1-celled. O ~ a r y  1-celled ; 
ovules several or only one ; style thread-like, stigma dilated, often 
2-lobed. Fruit a 2-valved, several-seeded capsule, or a 1-seeded 
nutlet. Seeds small, black.-Temperate and warm regions of the 
N. Hemisphere ; S. Africa. 

Petals not spurred. Leaf-stalks ending in a tendril . . 1. Dice~,lrn. 
Upper petal spurred. Tendrils none. 

Fruit a flat capsule. Spur half the length of the petal . 2. Coryduli~. 
Fruit a globose nutlet. Spur less than one-third the length 

of the petal . . 3. Flrrnrrria. 

1. DICENTRA. Prom the Greek dis,  twice, and kentron., a 
spur, referring to the spurred petals of some species.-Teinpernt'e 
regions of N. Asia and N. America. 

Dicentra Roylei, Hook. f. & Thoma. ; FZ. Br. Ind. i. 121. A 
slender herb climbing by its leaf-tendrils. Stems 2-3 ft. Jlcaves 
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irregularly pinnate, 2-4 in., the &talk often cnding irl ct branching 
tendril ; leaflets few, stalked, ovate, 4-2 in., entire, acute. 
Flowers 2 4 ,  corymbose, yellow, heart-shaped, 2-1 in. long; 
bracts narrowly lanceolate, toothed. Sepals soon falling off. 
Outer petals similar, oblong, concave, base dilated, tip hooded ; 
inner petals narrow, clawed, keeled. Style long. Capsule 
narrowly oblong, nearly 14 in. including the persistent utyle. 
Seeds many. 

Simla below GOO0 ft., rare ; September.-Temperate Himalaya, 5000-6000 ft. 
Several 'al~ecies of Dicentru (oft.en wi t t en  Dielytru or Diclylru) are culti- 

vated, notably D. spectubilie from China with large, drooping, rose-crimson 
flowers. 

2. CORYDALIS. The classical name.-Temperate regions of 
the N. Hemisphere ; S. Africa. 

Erect or procumbent herbs. Leaves pale green, pinnately 
divided ; leaflets deeply lobed, segments usually entire. Flowers 
in racemes. Outer petals dissimilar ; upper ong broad, concave, 
produced a t  the base into a hollow spur about half as long as the 
petal ; lower one flat, narrow. Inner petals narrow, clawed, 
keeled. Lower set of stamens spurred a t  the base, the spur 
projecting inside the petal-spur. Capsule ovate-oblong or ovate, 
2-valved. Seeds several. 

Petals purple . 1. C. ruimJolia. 
Petals wholly yellow. 

Flowers 1 in. long. Stems erect . . 2. C'. Gouanian,u. 
Flowers & in. long. Stems procumbent . . 3. C.  mmosa. 

Peta.1~ yellow, tipped with dark purple . . 4. C.  corn~iin. 

1. Corydalis rutaefolia, DC. ; PI. Br. I n d .  i. 122. Stems 4-8 
in., erect or nearly so. Leaves 2 or 3, nearly opposite, pinnules 
with 3 leaflets ; leaflets ovate or oblong, variable in size, entire. 
Raceme usually only one, 3-10-flowered ; bracts ovate, leaf -like. 
Flowers purple, $-1 in. long ; spur obtuse. Capsule ovate- 
oblong, -$ in. 

Simla in woods, not. common ; April.--JV. Hima.laya, 6000-10,000 ft..-JV. 
Asia, China,. 

2. Corydalis Govaniana, Wall. ; Fl. Br. I n d .  i. 124. Rootstock 
thick, crowned with withered leaf-sheaths. Stems often tufted, 
8-18 in., erect. Radical leaves nearly as long as the stem, long- 
stalked, %pinnate ; leaflets wedge-shaped, deeply lobed, segments 
narrow, obtuse or acute. Stem-leaves similar but smaller, few, 
sometimes none. Racemes long-stalked ; bracts long, broadly 
wedge-shaped, deeply lobed. Flowers bright yellow, numerous, 
cro\vded, 1 in. long ; spur conical. Capsule ovate, 3-4 in. 

Huttoo ; June.--W. Himalaya, 8000-12,000 ft. 



3. Corydalis ramosa, Wall. ; Fl. Rr. Ind .  i. 125. Stem pro- 
cumbent, 6-24 in., leafy, branches usually long and straggling. 
Leaves pinnately divided' ; leaflets deeply lobed, segments small, 
ovate-oblong, entire, acute or obtuse. Racemes many ; bracts 
leaf-like, deeply-lobed. Plowers yellow, in. long ; spur obtuse. 
Capsule ovate, Q in. 

Simla, Matiana ; May-August.-.Temperate Himalaya, 4000-8000 ft. 
In the F2. Br. Ind. the range is erroneously given as ' Alpine Himalaya, 

alt. 12-15,000 ft.' 

4. Corydalis cornuta, Royle ; Fl. Br. Ind. i. 126. Stems pro- 
cumbent, 6-24 in., leafy, branches usually long and straggling. 
Leaves pinnately divided ; leaflets deeply 'lobed, segments small, 

ovate, entire or so~netimes lobed, obtuse. Racemes many ; bracts 
small, lobed or entire. Flowers yellow, tipped with dark purple, 
$-2 in. long ; spur curved, obtuse. Capsule ovate, in. (Fig. 9.)  

Simla, ; July-October.-Temperate Himalaya, 7000-10,000 ft, 

3. FUMARIA. From the Latin fumus, smoke, but the appli- 
cation is obscure.-Temperate regions of the Old World. 



Fumaria  parviflora, Lam. ; PI. Rr. Ind. i. 128. Annual. Stern8 
diffuse, 4-24 in., much branched. Leaves pale green, pinnately 
divided ; leaflets deeply lobed, ficgments very narrow, lobed or 
entire. Plowers pale pink or white, in. long, in numerous, 
short racemes ; bracts lanceolate. Outer petals dissimilar ; upper 
one broad, concave, produced at  the base in a fihort rounded spur, 
less than + the length of the petal ; lower one flat, narrow. Inner 
petals narrow, clawed, keeled. Lower set of stamens spurred a t  
the base, the spur projecting inside the petal-spur. Fruit a very 
small, globose, 1 -seeded nutlet. 

Simla, in fields, cotnnlon ; May, June.-N. India, ascending to GOO0 ft.- 
Temperate regions of the N. Hemisphere ; rare in Britain, but closely allied 
to  the Common Fumitory (F. oficinalis). 

VII. C R U C I F E R E  

ANNUAL or perennial herbs. Stems usually erect ; scapose only in 
Eutrema. Leaves simple or compound ; radical stalked, spread- 
ing in a rosette ; stem-leaves alternate ; stipules none. Flowers 
almost always without bracts, in terminal racemes or corymbs, 
usually short and crowded when flowering commences, lengthening 
as it advances, and becoming much elongated in fruit. Sepals 4, 
free, the 2 lateral often larger than the others and dilated or 
saccate. Petals 4, free, entire, placed cross-wise, usually equal. 
Stamens 6, free, 2 short, opposite the lateral sepals, 4 longer 
in pairs, opposite the other two sepals ; anthers basifixed, 2- 
celled ; two, four or six green, fleshy glands are placed near the 
base of the stamens. Ovary sessile, 2-celled ; ovules several or 
many in each cell (only one in Lepidium) ; style short or none ; 
stigma capitate or 2-lobed. Pods long or short, stalked, divided 
into 2 cells by a membranous partit.ion from which the 2 valves 
usually fall away a t  maturity leaving the seeds on its edges ; in 
Rap?mnus the pod is indehiscent. Seeds small, attached in each 
cell alternately to its right and left edge ; if all lie along the centre 
of the cell they are said to be in one row, if along the sides of the 
cell in two rows. The radicle of the embryo is said to be accum- 
bent when placed against the edges of the cotyledons, if against 
the back of one of them it is incumbent ; if the cotyledons are 
folded over the radicle they are conduplicate : these characters are 
ofsmuch systematic value in Cruciferce.-A very large Order rang- 
ing over all temperate and cold regions, but most abundant in the 
Olcl World.-The name Cruciferce is from the Latin crux, crucis, 
s cross, and refers to the a.rrangement of the petals. 

The stamina1 glands usually secrete honey which collects about the base of 
t h o  pistil or i n  tlie saccate sepals and serves to attrtlot insocts. 



This Order cont,t~ius a number of useful cultivated plants ; the following 
soluetimes occur as escapes near villages and are the modified des~enclttnts of 
nild species indigenous in Europe or temperate Asia. 

Brassica. 1 Erect, usually annual herbs. Flowers bright yellow, in corymbs, 
elongating in fruit into erect racemes. Pods usually erect or spreading, 
normally 2-valved, more or less constricted between the seeds, prolonged beyond 
the valves in n seedless beak. The following species are cultivated in Upper 
India. 

1. Brassica rugosa, Prain, var. typica, Prain ; F1. Br. Ind. i. 157, under 
B. juncea, in part.-Stem short a t  first, when in flower 4-6 ft. ,  branched. Basal 
leaves persistent, numerous, crowded, obovate, 12-15 x 8-9 in., stalk 3 4  in. ; 
stem-leaves similar but smaller, sessile, not stem-clasping. Flowers + in. 
dism. Pods 1 5 1 4  in. long including the beak ; beak narrowly conical, in. 
Seeds 14-20 in a pod.-A cold weather crop in the W. (at  least as far as 
Kumaon), Central and E. Himalaya.-Cabbage Mustard. Native namo 
Pahari mi. 

2. Brassica juncea, Hook. f. & Thoms. ; Fl. Br. Ind. i. 157, in part.-Stem 
3-6 ft., much branched. Leaves large, pinnatifid, without basal lobes, terminal 
lobe much the largest : blade of the basal leaves 6-8 x 2 4  in., toothed ; upper 
leaves 2 - 2 4 ~  9 in., entire. Flowers $ in. cliam. Pods 2&2$ in. including the 
beak ; beak narrowly conical, nearly in. Seeds about 40 in a pod.-A cold 
weather orop in the plains and lower Himalaya.-Indian Mustard. Native 
name As2 rai. 

3. Brassica campestris, Linn. var. Sarson, Prain ; Fl. Br. Ind. i. 156, 
under B. campestri.~, sub-sp. Napus, in part.-Stem 4-5 ft., unbranched or 
branching only near the top. Leaves glaucous, all (except the lowest 2 or 3) 
with stem-clasping, basal lobes : lower leaves pinnatipartite, 6-8x2-3 in., 
terminal lobe much the largest; upper leaves oblong or lanceolate, 2 k 3  in., 
more or less sinuately pinnatifid. Plowers nearly a in. diam. Pods various, 
erect or pendent, s,ometimes 3- or 4-valved; erect pods 2 in., pendent pods 
3-39 in. long including the beak ; beak conical, up to 1 in. Seeds 30-80 in a 
pod.-A cold weather crop in the plains, and hills up to 6000 ft.-Indian 
Colza. Native name Sarson. 

4. Brissica Napus, Linn., var. dichotomn, Prain ; PI. Br. Ind. i. 156, 
under R. campestris, su b-sp. Napus, in part.-Stem 1 4  ft., much branched. 
Leaves small, all (except the lowest 2 or 3) with stem-clasping, basal lobes : 
basal leaves not more than 4 x 2  in., more or less pinnatifid, terminal lobe 
much the largest ; upper leaves triangular-lanceolate, 1-2 x i-2 in., entire. 
.Flowers about 4 in. diam. Pods 2-2% in. long including the beak ; beak conical, 
rather more than 4 in. Seeds about 20 in a pod.-A cold weather crop in the 
plains, a spring crop in the Himalaya.-Indian Rape. Native name Tori or 
La,hi. 

The common ' drum head cabbage ' with its varieties of cauliflower, broccoli, 
Brussels sprouts, kohl-rabi, knol-kohl, etc. is believed to be derived from B. 
olerncec~ indigenous on the S.W.. ooasts of Europe including Britain. 

The Radish, Raph,anus satimis, Linn. ; Fl. Br. I,ud. i. 166 is also cultivated. 
Lcaves pinnate or pinnatifid, terminal lea,flet or lobe very hroatl. .Flower8 

The descriptions in this genus have been compiled from a valuable paper 
by Surgeon-Major D. Prain, Superintendent of the Royal Botanic Gardens. 
Calcuttn, entitled A Note on the fiIustnrds cultivnted iv. Bcm~trl. Bcngal 
Secretariat l'ress, 1898. 



rather large, usually whitc or lilac, wit11 ljurple veins. 1.'& indehiscrnt, krotc., 
thick, la in., more or less constricted between the scede, prolon ed beyond tho 
valves in a pointed beak about half the lengt,h of tho pod. Hoe d s seperahd by 
pith.-As cultivated in native gardens, the R a d i ~ h  liss s very long, coarse, 
thick, white root. Native name Moollee. 

Pod prolonged beyond the valves in a pointed beak . 
Pod not rolonged beyond the valves. 

PodTinear, long. 
Lceves, a t  least the lower ones, pinnatifid or pinutlti- 

sect. 
Seeds in two rows . 
Seeds in one row. 

Flowers yellow. 
Leaves simply pinnatilid ; segments ol)long , 
Leaves 2- or 3-pinnatisect ; segnlents linear . 

' Plowers white or tinged with violet. Leaves 
simply pinnatifid. . 

Leavou simple. 
Stems &4 ft .  ~ l o ~ ~ ~ e r s  racemose. 

Flowers white, straw-colour or pale pi~lk. 
Leavcs with 2 basal lobcs, stem-clasping . 
Leaves without basal lobes, not stem-clasping 

Ir'lowers orange-yellow . 
Stemless. Scapes 2-3 in. Plowers corymbose, whitc 

Pod oblong, &; in. Leaves pinnatifid. Blowers yellow 
Po3 triangular, ovate or orbicular, short', flattened. 

Flowers white. 
Seeds, one in each cell . 
Seeds, several or many in each cell. 

Leaves pinnatifid. Pod triangular . 
Leaves ~imple. Pod orbicular or ovate . 

1. NASTURTIUM. The classical name for soirle kind of 
&ess ; etymology obscure.-Temperate regions, rare in trol~ical. 

Glabrouu, perennial or annual herbs. Stem creeping, floating 
or erect. Leaves pinna.te or pinnatifid or the upper ones nearly 
entire. Flowers small white or yellow, in racemes. Sepals 
equal, si~nilar, spreading. Petals shortly clawed. Stigma nearly 
sessile, capitate. Pods Linear (oblong in N. palustre), usually 
curved, spreading, valves convex. Seeds in 2 rows ; radicle 
a-ccumbent. 

E'lowers white. Leaves pinnate . . 1. X. oflcimle. 
Flowers yellow. Leaves pinnat'ifid. 

Pods oblong, $+ in. . 2. N .  palustre. 
Pods linear, 1-14 in. . 3. N. monta~aunl.. 

1. Nasturtium offlcinale, R. Rr. ; PI. Br. Ind. i. 133. 
Glabrous. Stern short or long, creeping or float'ing, sometinles 
much branched. Leaves pinnate, 2 4  in. ; leaflets sessile, ovate, 

1 Except X. palwtrc, which has an ol.)long pod. S. Sophia only. 
Except 8, Sophia, m.hich has pinnatisect Icnres. VN, palztsire only. 



in., cntircb or sinunte. Kace~ncs short. Flo~vc~-s whitc. I'clals 
longer than the sepals. Pods linear, 8-1 ill. 

Sirnla, in ditches ; April-September.-N. India, ascending tu 7000 fL.- 
Teiuperate Asia, Europe: including Britain (Corninun Watercress). 

Often cultivt~ted. 

2. Nasturtium palustre, DC. ; Fl. Br. Ind. i. 133. Glabrous. 
Stems 6-12 in., erect or nearly so, branched. Radical leaves 
numerous, stalked, 2-6 in., deeply pinnatifid, lobes toothed, lower 
ones distinct, narrow, terminal one large, broad. Stem-leaves 
similar or ovate-lanceolate, sessile, toothed. Raeeines long. 
Plowers yellow. Petals and sepals nearly equal. Pods oblong, 
1 1 '  -- .- 
4 3 In* 

Sirnla ; April-September.--N.W. Inciia, ascending to 10,000 ft.-Europe 
(Britain, Marsh Watercress). 

3. Nasturtium montanum, Wall. ; l .  Br. Ind. i. 134. 
Glabrous or nearly so. Stem erect, grooved, 6-18 in., branched. 
Lower leaves stalked, 2 4  in., pinnatifid a t  least near the base, 
toothed, gradually passing into the sessile, sinuate-toothed, ovate 
upper leaves. Racemes long. Flowers yellow. Petals and 
sepals nearly equal. Pods linear, 1-14 in. 

Sirnla ; April-September.-N. India, ascending tu 7000 It.-Surniu1i.- 
China, Japan. 

2. BARBAREA. From ; Herb of St. Barbara,' the old name 
for B. w1garis.-Most temper& regions. 

Barbarea vulgaris, R. Br. ; PI. Rr. Ind. i. 134. A glabrous, 
perennial herb. Stem leafy, stiff, erect!, 6-18 in. : branches few, 
short. Leaves 2 4  in., lower stalked, upper sessile, nlostlv 
pinnately lobed, lower lobes usually few, small and narrow, 
terminal lobe large, broadly ovate ; sometimes all narrow, or the 
leaves oblong and deeply toothed towards the base. Flowers 
small, bright yellow, racemed. Sepals erect, equal, similar. 
Petals clawed. Style short, stigma capitate. Pods linear, 
3-1+ 4 in., erect or slightly spreading, 4-angled. Seeds in one row ; 
rad6le accumbent. 

Simla ; June.-Temperate Himalaya, 0000-10,000 ft.-W. Asia, Africa, 
Australia, Europe (Britain, Winter Cress, Yellow ltocket). 

3. ARABIS. Etymology uncertain.---N. temperate and cold 
regions, rare in the S. Hemisphere. 

Annual or perennial herbs, usually illore or less covc?rcd \aitli 
forked or stellate hairs. Stems ercct, leafy, siniple or nith a fc~v 
short branches. Leaves sinlple : radical stalked ; upper stem- 
clasping, the base prolonged down\\-ards in two short lobes. 



VII. CRUCIFERB 3 1 

Flowers white or pale yellow, in racemes. Sepal8 ~hor t ,  crect, 
lateral ones slightly saccate. Petalu clawed. Stigma nearly 
sessile. Pods linear, long, flet. Seeds in one row or in two ; 
radicle accumbent. 
Basal lobes of stem-leaves pointed. Seeds in two rows . I .  A .  ylubru. ' 
Basal lobes of stem-leaves obtuse. Seeds in one row 

],eaves stellately hairy, lower surface green . . 2. A .  alpirm. 
Leaves glabroufl or nearly so, lower surface whitc . 3. A .  arnplexicrrul.in. 

1. Arabis glabra, Bernh. ; PI. Br. Ind. i. 135. Glabrous except 
the radical leaves, glaucous. Stem stiff, 2-4 ft.  Leaves oblong- 
lanceolate : radical stellately hairy, 3 4  in., sinuate-toothed, soon 
disappearing ; stem-leaves glabrous, entire, basal lobes pointed, 
lower leaves 3-6 in., upper gradually smaller. Flowers small, 
white or pale yellow. Pods erect, 2-3$ in. Seeds in two rows. 

Narkunda; MayJuly.-14'. Himalaya, 6000-10,000 ft.-Australia, IS. 
temperate regions ; cloeely allied to the British A. perfoliata, Tower Mustard. 

2. Arabis alpina, Linn. ; Fl. Br. Ind. i. 135. More or less 
covered with forked or stellate hairs. Stemu.6-18 in. Leaves 
oblong-lanceolate, obtuse, toothed rarely entire : radical 1 4  in., 
crowded, spreading ; st'enl-leaves smaller, basal lobes obt'usc. 
Plowers white, + in. diam. Pods 1&2 in., crect, ultimately 
spreading. Seeds hi one row. (Pig. 10.) 

Himla ; Rfarch, April.-JV. Himalaya, 6000-12,000 ft.-K. arctic regions 
and high muuntains. 



3. Arabis amplexicaulis, Edqew. ; PI. Br. I d .  i. 136. Glabrous 
or slightly stellately hairy. Stem 6-18 in. Leaves with a white 
bloom on the lower surface : radical obovate-oblong, 1$-4 in., 
coarsely toothed ; stem-leaves smaller, toothed, usually pointed, 
basal lobes obtuse. Plowers white, 4 in. diam. Pods 1i-3 in., 
spreading. Seeds in one row. 

Narkunda ; April-June.-W. Himalaya, 6000-9000 f t. 

4. CARDAMINE. Prom cardamon, a Greek name for sonic 
kind of Cress (Lepidiuwb).-Temperate regions. 

Annual or perennial herbs ; glabrous or with a few simple 
scattered hairs. Stems leafy, erect, sometimes weak and half 
decumbent, usually branched. Leaves stalked, pinnately lobed, 
radical ones sometimes numerous and spreading ; in C. impatiens 
the stem-leaves have two long narrow lobes a t  the base of the 
stalk, these are absent in the other species. Flowers usually whitc 
or tinged with violet, racemed. Sepals equal a t  the base. Petals 
clawed. Style usually short, stigma simple or 2-lobed. Pods 
linear, long, flat, sometimes burst~ng elastically. Seeds in one 
row ; radicle accumbent. 
Flowers +n in. long. Petals nearly erect. 

Stem-leaves not lobed a t  the base. 
Segments broadly ovate with a few large, lobe-like 

teeth, terminal one broad, very obtuse. Pods 
obtuse . . 1. C. sylvalicn. 

Segments oblong-ovate, crenate, terminal one 
lanceolate, tapering. Pods pointed . . 2. C. oxycwpw. 

Stem-leaves lobed at the base . . 3. C.  impatiens. 
F1owel.s nearly I; in. long. Petals spreading . . 4. C. rr~ncropl~yllrr. 

1 .  Cardamine sylvatica, Link ; PI. Br. I d .  i. 138, under 
C. I~irsuta. Stem 6-12 in., weak. Leaves 2-6 in., radical few, 
stem-leaves not lobed a t  the base ; segments about 7, of the lower 
leaves broadly ovate or orbicular, with a few large, lobe-like teeth. 
of the uppermost often narrowly oblong, terminal segment largest, 
obtuse or rounded. Plowers white, & in. long. Petals longer 
than the sepals, nearly erect. Stigma almost sessile. Pods 
i-1 in., obtuse, erect. 

Simla, Chadwick fallu ; March.-All temperate regions (Britain). 

2. Cardamine oxycarpa, Hook. f. & Ar~ders. ; El. Br. Ind. 
i. 138, under C. hirsuta. Stem 6-18 in., erect. Leaves 2-3 in., 
radical few ; stem-leaves not lobed a t  the base ; segments about 7 ,  
oblong-ovatc, crenate, the terminal one much the longest, tapering. 
Plowers white, & in. long. Petals longer than the sepals, nearly 
erect. Style chstinct. Pods 1-12 in., pointed, erect a t  first, 
ultimately spreading. 

Siinla, Narkunda ; July,-Hilly districts tliruughout Ii~dia, ascending to 
0000 ft 



3. Cardamine impatiens, Linn. ; ' 1 .  I .  I .  . I .  St (:I]) 

erect, 6-18 in., stiff. Leaves 3-4 in., radical fcw or lilany ; has(: of 
the stem-leaves dilated and furnished with t w o  long, rstc~nl-c:laul,ing 
 lobe^ ; segments 7-15, sometimes alternate, thorjc of thc ratlical 
leaves ovate, obtusely lobed, of the fitem-lcaves longer, lanccolate, 
entire. E'lowers white, &, in. long, crowded. Pctals ~hortcr than 
the sepals, nearly erect. Pods 2-1 in., pointed, erect. 

Simla, common ; March-May.-Temperate Hinlalaga, 5000-12,000 fl.- 
Temperate Asia, Europe (Britain). 

The ripe pods axplodo elastically. jerlcing niit t 11(& sc.c(ls nn(l c.111-1irlg 1 1 1 1  i IIV 
v,zlvc,s. 

4. Cardamine macrophylla, Willd.; Fl. Br. I .  i. 1.39. 
Perennial ; rootstock creeping. Stems erect, 1-24 ft., robust. 
Leaves 6 in. : radical few, soon disappearing, segnlcnts usually 9, 
1*-3 in., irregularly sharply and deeply toothed, ending in a long, 
nearly entire, tail-like point ; segments of the stein-leaves snialler 
and more numerous. Flowers white or tinged with violet. nearly 

in. long, crowded. Petals more than twice as long acj the sel~als, 
spreading. Pods $-1 in., erect a t  first.. ultin~ately spreading. 

Sungri, ncar Narkunda ; June.--Tcnipcr~te H i ~ ~ ~ a l a g ; ~ ,  7000 -1 2.000 ft.- 
N.  Asia, Japan. 

5. SISYMBRIUM. A Greek name for sollie kind of Water- 
cress.-Temperate -regions in most parts of the world. 

Annual or biennial herbs, glabrous, or slightly hairy. Steins 
erect. Leaves simple or pinnately lobed, 2-3-pinnatisect : radical, 
rosulate, often soon disappearing ; stem-leaves sessile or stalked. 
Flowers in. or less diam., white, pale pink or yellow, in racemes. 
Sepals erect, bases equal or the lateral slight'ly saccate. PeQnls 
clawed. Stigma nearly sessile, obscurely 2-lobed. Pods linear, 
long, terete or slightly flat'tened. Seeds in onc ro\\- ; radicle 
incumbent except in S. Tlm7ianum. 
Leaves unclivided, toothed, sinuate or nearly enti1.r. 

Stem-leaves stalked. Flowers white . . 5. "3. A411iuri(r. 
Stem-leaves sessile. 

Flowers white. Pods i-1 in. .  . 1 .  S. Tltaliu?~ tr 1,) . 
Flowers pink. Pods 1-2 in. . 2. 8. stricturn. 

Leaves pinnately lobed ; lobes broad. Plo\vers white or pink 3. A'. Il'allirlrii. 
Leaves 2-3-pinnatisect ; segments thrrncl-lilte. Plon c1.s 

yellow . . 4. S. Xop11i~1. 

1.  Sisymbrium Thalianum, J .  Gay ; Fl. Br. Ind .  i. 148. 
Slightly hairy, hairs scattered, spreading, simple: forlied or stellate. 
Stems 6-12 in., slender, branching. Leaves undivided ; radical 
ovate, 1-2 in., toothed or nearly enbire. obtuse ; stem-leaves few. 
dist'ant', narrowly oblong, 1 in. or less. sessile, base not lobed. 

D 



Plo~rers white. Pods very slpndcr, $-1 in., glabrous, erect, curved, 
nearly terete. Cotyledons placed obliquely so that the radicle ia 
not quite incumbent. 

Simla ; l1archJuly.-Plains of t,he Punjab, ascending to GOO0 ft.-Tern- 
perate Asia, Europe (Britain, Arccbis Tl~nliar~n of Bentham and some other 
quthors). 

2. Sisymbrium strictum, Hook. f. & Thorns. ; PI. Br. Ind. i. 149. 
Whole plant rough with stellate pubescence. Stem 1-2 ft., un- 

branched, stiff. Leaves undivided : radical few, soon disappear- 
ing ; stem-leaves sessile, narrowly oblong, sinuate or obscurely 
toothed. acute, lower ones 1-la in., upper gradually diminishing 
in size. Flowers pale pinlr. Pods very slender, 1-2 in., glabrons, 
terete, curved, nearly erect. (Fig. 11.) 

Ni~rlillnda ; .Trine, July.--13'. Hi111;llapii. 5000-10,000 ft.-Tiljrt. 



3. Sisymbrium Wallichil, Hook. j. & '/'/rorrin. ; 1'1. fir. lnd.  i .  
1 4  Kough with simple, f0rkc.d and stellii,te haira. S k m ~  
slender, 6-1 8 in., crect. Ideaves pinnately 1ohc.d : radical 1-3 in ., 
lobes broad, obtuscb, usually pointing tlownwards, terminal lobe 
largest ; stein-leaves few, sessile, smallcr, sometimes nearly entire. 
Flowers white, changing to pale pink. Pods very derider, 2-34 in., 
glabrous, spreading, curved. 

Kamaon to Keshmir, 5000-7000 ft. ; Ap~il ,  May. 

4. Sisymbrium Sophia, Linn. ; Fl. Br. Ind. i. 150. Finely 
pubescent. Stems 1-2 ft. Leaves numerous, 1J-2 in., scssile, 
twice or thrice pinnatisect ; segments short, t,hread-like. Flowers 
pale yellow. Pods glabrous.  lender, 1 in.. slightly flattened, 
curved, erect or spreading. 

a ; A1)ril-July.-'l'enil~erate Hitnalaya. 5000-7000 ft.-N. Africa, 
America, 1Furol)e (Britain. Flixweed). 

5. Sisymbrium Alliaria, &'cop. ; Fl. Br. 1 ? ~ d .  i .  151 . Glabrous 
or nearly so, dull green. Stem 1-3 ft., usually unbranched. 
Lower leaves long-stalked, ovate or orbicular, 14-3 in. across. 
cordate, sinuate or crenate ; upper on shorter stalks, ovate or 
triangular, 1-2 in. across, cordate. coarsely toothed. Flowers 
\vhit1e, & in. diani. Pods glabrous, 14-2 in., nearly t'crefe, erect. 

Simla, Matiana ; Apri1June.-\V. Hinialwya, (iO00-10,000 ft.-11'. h i i t ,  

1Suropc (Britain, Hedge Chrlic). 
The crufihed le~r-ca s~llell strongly o f  gi11,lic: 

6. EUTREIVIA. Fro111 the Greek eu, coinpletely, decidedly, and 
trema, a hole ; the partition dividing the cells of the pod is in some 
species incoiliplete near the 1niddle.-Himalaya. Arctic Siberia. 

Eutrema primulaefolium, Hook. f. & Thorns. ; FZ. Br. Ind. i. 
152. A glabrous, perennial herb ; root thick. cylindric ; stem none. 
Scapes several, slender. erect, 2-3 in., leafless but bearing a fell. 
sm~tll sessile bracts. Flowers small, white, in short corylu bs. 
Sepals erect, base equal. Petals clawed. Stigma sessile, 2-lobed. 
Pods $-1 in., nearly terete. curved. Seeds in t8nro irregular rows ; 
radicle incumbent. 

Huttoo, on rocks : May, June.-\Y. Himalava, 6000-1 1,000 ft. 

7. ERYSIMUM. A classical plent-name ; probably of El. 
ofl,cinJcxle, the Hedge Mustard.-K. t,cinperate ant1 cold regions. 

Erysimum hieracifolium, Li41n. ; Fl. Br. I .  i. 153. A 
perennial herb, covered wit(11 short,. adl~rc~sscd. forked, stellate ant1 
siiill~le hairs. Steli~s erect.? rohnst. 6-24 in.. a .~lgl~d. Stem-leaves 
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sessile, oblong, 1-4 in., sinuate-toothed or nearly entire. Plo\vcrs 
orange-yellow, i-Q in. dianl., racewed, crowded. Sepals erect, 
lateral slightly saccate. Petals long-clawed. Style distinct, 
stigma 2-lobed. Pods linear, 18-2 in., nearly square, erect. Seeds 
in one row ; radicle incumbent. 

llatiana, Narltunda ; May, June.-W. Himalaya, 6000-12,000 ft.-N. Asia, 
N. Europe. 

8. ERUCA. The classical name of Brassica Eruca.- 
Mecli terranean region. W. Asia. 

Eruca sativa, Mill ; Fl. Br. Ind. i. 158. An annual or 
biennial herb, glabrous or slightly hairy, glaucous. Stein 6-18 
in., erect, branching. Leaves sessile, 1-4 in., pinnatifid ; segments 
coarsely toothed, terminal one broad ; upper leaves smaller, some- 
times nearly entire. Flowers pale yellow or white,.a-1 in. across, 
in racemes ; veins dark. Sepals erect, lateral slightly saccate. 
Petals clawed. Stigma capitate. Pods erect, pressed against the 
stem, oblong-ovoid, 4-1 in., nearly terete, prolonged in a flat, 
pointed, seedless beak half the length of, the valves. Seeds in two 
rows ; cotyledons folded longitudinally o17er the radicle. 

Mushobra; August.-N. India, ascending to 10,000 ft.-N. Africa, 8. 
Europe. 

('ultivated as a field crop in the N.W.P. for the oil expressed from the 
seeds. An escape. Natfive name Dzinn. 

9. CAPSELLA. Diminutive of the Latin capsn, a box, 
referring to the pod.-N. and S. temperate regions. 

Capsella Bursa-pastoris, Medic. ; Fl. Br. Ind. i. 159. An 
annual herb, more or less covered with forked hairs ; root long, 
tapering. Stems erect, 6-18 in., branched. Radical leaves vari- 
able, usually pinnatifid, sometimes lanceolate, terminal lobe 
broadly triangular, segments nearly entire ; upper leaves pinna- 
tifid, lobed a t  the base, stem-clasping ; uppermost lanceolatc. 
Plowers small, white, racemed. Sepals spreading, equal a t  the 
base. Pods nearly flat, triangular, about $ in. broad. Seeds 
many, in two rows ; radicle incumbent. 

Simla ; April-October.-A cosmopolitan meed. Shepherd's Purse of Britain. 

10. LEPIDIUM. The classical name for the Garden Cress, 
Lepidium sntivum.-Chiefly Europe and Asia. 

Lepidium sativum, Linn. ; Fl. Br. Ind. i. 150. An annual, 
glabrous herb. Steins erect, 6-1 8 in., branched. Rladical leaves 
twice pinnatisect ; st'em-leaves sessile, pinnatifid or lanceolate. 
Plowers small, white, in long racemes. Sepals erect,, equapl a t  the 
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base. Pods ovate, + in., notched a t  the tip, marghm"winged. 
Seeds one in each cell ; radicle incumbent. 

Simla, in fields ; April, May.-Cultivated in all bemperate regione. 
Crevs is co~~lrnonly cultivated in gardene, and ofton occurs au an ~ H C U P C .  

Native name ?~nl i? t~ .  

11. THLASPI. The Greek nztnle for Cress.-N. tIc:~llper'utc: 
regions and the Andes. 

Annual or perennial, glabrous herbs. Stems erect. Leaves 
simple ; upper stem-clasping, base 2-lobed. Flowers small, whit,c, 
racemed. Sepals erect., base equal. Petals clawed, Pods 
spreading horizontally, orbicular or ovate, flattened, margins 
winged, top notched ; style persistent in the notch. Seeds 4-8 in 
each cell ; radicle accumbent. 
Stem-leaves toothed. Pod orbicular, 4 in. broad. Style very 

short . . I .  T .  urve~tsc.. 
Stem-leaves entire. Pod oblong-ovate, scarcely 1 in. broiid. 

Style long . . 2 .  T .  alpe.sire. 

1. Thlaspi arvense, Linn. ; FI. Br. Ind. i. 162. Annual. 
Stems 6-18 in., simple or branched. Radical leaves soon wither- 
ing ; stem-leaves oblong or lanceolate, 1 4  in., coarsely t,ootlied, 
the upper ones prolonged a t  the base in two long, pointed, stein- 
clasping lobes. Pods ovate-orbicular, about $- in. broad including 
the wing, deeply notched ; style very short. Seeds 5 or 6 in each 
cell. 

Simla, in cultiva,ted or waste ground, not common ; AprilJu1x.-Temperate 
Himalaya, 1000 -10,000 ft.-Asia, Europe (Britain). 

A weed of cultivation. 

2 .  Thlaspi alpestre, Lin?~. ; Ir'l. Br. lwi. i. 16%. Perelmial. 
Stems usually tufted, 6-12 in., stiff, rarely branched. Radical 
leaves ovate, orbicular or oblong, often toothed near the base ; 
stem-leaves obloilg or ovate, 2-1 in., entire, base prolonged in two 
short, obtuse lobes. Pods oblong-ovate, scarcely in. broad 
including the wing, narrowed towards the base, notch broad ; 
style long. Seeds 4-8 in each cell. 

Si~nla, IIahasu, Narkunda ; Aljril4une.-Temperate Himalaya, 7000-12,000 
ft.-N. tcmpcratc regions (Britain) ; thc Andes. 



VIII. CAPPARI D A C E E  

HERBS or shrubs. Leaves alternate, sirnple or digitately conl- 
pound. Flowers regular, 2-sexual, solitary or racemed, Sepals 4, 
free. Petals 4, imbricate. Stamens numerous, free. Ovary 
sessile or stalked, 1-celled, ovules many. Capsule linear or ovoid. 
Seeds small, in 2 or nore perpendicular rows.-Chiefly tropical 
regions. 
1,eaves digitately conlpounci. Ovary sessil(. . . J . Polus~isiu. 
Leaves orbicular. Ovary stalked . 2. Capparis. 

1. POLANISIA. From the Greek polus, many, and anisos, un- 
equal ; anthers numerous but variable in numbers, some of the 
stamens being imperfect .-Most tropical and subtropical regions. 

Polanisia viscosa, DC. ; , PI. Br. Ind. i. 170, under Cleomc! 
viscosa. An annual, viscidly pubescent herb. Steins 1-3 f t . ,  erect. 
Z,ea\~es digitately colnpound ; leaflets 3-5, unequal, the largest 
about 1 in., nearly sessile, 0vat.e) entire. Flowers racemed, long- 
sballted, yellow, $ in. long. Sepals 4, lanceolate. Petals 4, 
clttweci, limb ovate, reflexed. Stamens 12-20, some without* 
anthers. Ovary sessile ; style short. Capsule linear, 2-3 in., 
glandular. Seeds wrinkled. 

Sinlla, waste ground, rubbish heaps ; June-Se1~tember.-Throughout India, 
itsccnding to 5000 ft.-9 colrlrnon tropical weed. 

2. CAPPARIS. Froin Eabar, the Arabic name of p species of 
the genus.-Moat warin regions. , 

Capparis leucophylla, DC. ; PI. Br. Ind. i. 173, under C. spinosu. 
A trailing, long-branched shrub, more or less covered with white 
pubescence. Leaves pale green, orbicular, about 1 in. across ; a 
pair of recurved prickles (stipules) a t  the base of the short stalk. 
Flowers globose in bud, solitary, axillary, about 1 in. diam. 
Sepals 4, green, concave. Petals 4, obovate, not cla,wed, white a t  
first, turning pink as they fade. Stamens numerous, filaments 
purple, longer than the petals. Ovary stalked, overtopping the 
stlamens ; stigma sessile. Capsule ovoid, nearly 1 in., bent down- 
wards, 6-ribbed, opening irregularly, valves crimson inside. Seeds 
embedded in pulp. 

Sutlej valley below 6000 ft., usually growing on hot dry roclis ; June- 
October.-Lower Himalaya.--Persia. 

Closely allied t o  C. s p i ~ ~ o s a ,  a shrub of S. Europc, the pickled flowcr-buds 
of which are known i ts  Capers. Tllc flower-bnds and unripe fruit of (I. nplt!/llrr. a 
leafless ahrub comnlon on thc  Punjnb pli\.ins, are a130 chntcn. I\'nti\-c. na~ t l c  X.nril. 



IX. VIOLACEW 

AN Order spread over nearly the whole \vorld ; soinc: of the 
species are shrubs or small trees. In the W. Himalaya Viola is 
the only genus. 

VIOLA. The old Latin name of the iTiolet.-Searly all 
temperate regions. 

Small herbs. Stem usually short or none. Leaves radical or 
alternate, simple, stalked ; stipules persistent. Flowers irregular, 
2-sexual, on axillary stalks, usually solitary. Sepals 5, persistent,, 
nearly equal, prolonged downwards in a short. flat, obtuse blade. 
Petals 5, spreading, the lowest one usually the largest, its base 
produced in a hollow spur, the other 4 flat, nearly equal. Stanlens 
5, anthers sessile, erect, 2-celled, united in a ring encircling the 
ovary, each tipped with a small triangular lobe, t'he 2 lower pro- 
duced a t  the base in short spurs enclosed within the petal-spur. 
Ovary sessile, 1-celled, style thickened up\r-a.rds : stigma dilated ; 
ovules several, disposed in 3 lines on the I\-alls of the cavity. 
Capsule ovoid, opening horizontally by 3 boat-shaped va1.r-es. the 
sides of which pressing on the smooth ovoid sccds eject them 
successively with considerable force. 

Honey is secreted \\itllin the spar ;  thc details of the cross-fertilisation 
effected by insects vary in the several species.--In the autumn on most plants 
minute closed (cleislogamic) flowers may be found near the ground which produce 
abundant seed. See Dar\vin's For~ns of Florclo-8. c h a l ~ .  viii. 
Plowers yellow . . 1. 1'.  hiflorr~. 
Flowers lilac or pale blue. 

Leaves narrowly triangular. Stigma 3-lobed, hullowed a t  
the top . 2. b'. Potrt.~tli.  

Leaves ovate. 
Stipules entire ur toothed. Stigma 3-lobed, beaked 3. IT. serperw. 
Stipules fringed. Stigma truncate, not beaked . 4. T'. cnnescens. 

1. Viola biflora, Lim. ; PI. Br. Ind. i. 182. Glabrous or 
pubescent. Stems usually erect, 3-10 in. Leaves 2 or 3, kidney- 
shaped, 2-1 in. across, crenate ; stipules ovate or oblong. Plowers 
1 or 2 on the same stalk, pale yellow, the lower petal streaked 
with black ; spur very short ; stigma 2-lobed. 

Huttoo ; June.-Temperate Himalaya.--N. temperate regions. 
A very hairy form with larger !eaves and flowers occurs on the Chor ; it  is 

1'. re?~.z:formis, TVall., included under 1'. bflorrr in the PI. Br. Ind. 

2. Viola Patrinif, Guy. ; TI. Br. I d .  i. 183. Glabrous or 
pubescent. Steins very short or none. Leal-es tufted. triangular, 
ilsually narro\\-ly elongate, 1 &-2i x :-I 4 in., base cordate or 
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truncate, irlargins crenate ; upper part of stalk usually winged ; 
stipules entire or nearly so, adnate for more than half their length. 
Flowers usually dark lilac, often scented, stalks sometimes 6 in. 
long. Stigma 3-lobed, hollowed a t  the top. . 

Simla. (t,he Downs), common ; April3~1ne.-Tern],cr.ate Himala,ya.--China, 
,ra.!jnn. 

3. Viola serpens, Wall. ; F1. Br. I r ~ d .  i. 184. Glabrous or with 
scattered, white hairs. Stems short but distinct, covered with 
withered scales, often producing runners. Leaves broadly ovate, 
1-2 in., deeply cordate, crenate or sharply toothed, acute ; stipules 
entire or toothed. Flo~rers lilac. Stigma 3-lobed, produced 
laterally in a hooked beak. 

Sini!a, Mahasu, Narltunda, in woods above 7000 ft. ; Apri1July.-Hills 
districts throughout 1nclia.-China, Java.  

4. Viola eanescens, Wall. ; PI. Br. Ind. i. 184, under V. 
serpcns. Softly densely pubescent. Steins none or very short, 

110i~rl~ al~rays j~roducing long, leafy runners. Leaves tufted, ovate, 
3-2 in., decyly cordate, crenate ; stipules fringed. ltlo~vers lilac. 
Stigma terminal, truncate, not beaked. (Fig. 12.) 

Simla, cornmoil ; April-November.-Hilly districts throughout India, 3000- 
7000 ft .  



X. BIXACEE 

TREES or shrubs, often spinous. Leaves alternate, silnple, 
shortly stalked. Flowers small, axillary, usually crowded in 
short, densely clustered racemes or sometinles scattered along thc 
branches, 1-sexual, the Inale and female on different plants. 
Sepals 5, imbricate. Petal6 none. Stanlens numerous, fi1ament.s 
thread-like, anthers versatile. Ovary 1- or 4-5-celled, girt a t  the 
base by a ring-shaped disli ; ovules few in each cell, attached to 
the walls, not to the axis. Styles 1 or 4-5. Berry globose. 
Seeds 2 or 6-12.-Chiefly tropical regions.-Rixa is an altered 
form of the native name of a species common in Brazil. 
Leaves pubescent, ovate, 1-2$ in. Styles 4 or 5 . . 1. k'l~~courticc. 
Leaves glabrous, oblong-lanceolate, 2-6 in. Style 1 . . 2. Xylosrn~ .  

1. FLACOURTIA. In honour of Etienne de Placourt, French 
Governor of Madagascar, author of a history of that island.- 
Warm regions of Asia and Africa. 

Flacourtia sapida, Roxb. ; Fl. Br. Ind .  i. 193, under F. 
Ramoutchi. A shrub or small tree, pubescent, usually spinous. 
Leaves ovate, 1-2$ in., toothed. Flowers green-yellow. Sepals 
or-at.e. Male flowers solit,arv or in s~ziall clusters or in short, 



sometimes compound raceilies ; stainens nunierous, much longer 
than the sepals. Female flo\t,ers solitary or in pairs ; ovary 
globose, 4- or 5-celled, seated i11 a notched, cup-like disk ; styles 
4 or 5, free, spreading, stigmas dilated 2-lobed. Berry in. 
diam., red. Seeds8-10. (Pig. 13.) 

Suni, Sutlej valley; i\larch, ,A13ril.-Low hills throughuut India, ul, to 
3000 ft. 

The fine-graineci wood is used in turnery, for combs, $c. The fruit  is eaten. 

2. XYLOSMA. Prom the Greek xylon, wood, and osme, scent, 
odour ; the wood is aromatic.-Most tropical and subtropical 
regions. 

Xylosma longifolium, Clos ; P I .  Br. Incl. i. 194. A tree, 
glabrous, sometime$ spinous. Leaves thick, shining, oblong- 
lanceolate, 2-6 in., long-pointed, toothed. Plowers yellow. 
Sepals ovate. Male flowers numerous, in short, densely clustered, 
often compound racemes, sometimes forming a continuous in- 
florescence nearly a foot long ; stamens much longer than the 
sepals. Pelvale flowers crowded in short, densely clustered 
racemes or sometimes nearly sessile and scattered along thc 
branches ; ovary ovoid, 1 -celled. seated on a narrow7, ring-shapetl 
tlisk ; style 1,  short, erect, stigirla capitate. Berry 1 in. diarn., rcd 
or black. Seeds 2. 

Suni, Sutlej valley ; Ji~nunl*y-Alarch.-I~o~v hills t ,h~~ougl lout  India, ul)  to  
5000 f t . 

XI. POLYGALACEE 

AN Order consisting of herbs, shrubs and small trees spread over 
nearly all warm and temperate regions, but represented in the 
N.W. Himalaya only by Polygala. 

POLYGALA. Prom the Greek polus, much, and gala, milk ; 
the herbs grow in pastures and were supposed to increase the 
yield of milk in cows.-Nearly all temperate and warm regions. 

Annual or perennial herbs. Leaves alternate, simple, entire ; 
stipules none. Plowers small, irregular, 2-sexual, in racemes. 
Sepals 5, free, unequal, in 2 series : 3 outer, small, green ; 2 inner 
(the wings), ovate or oblong, much larger, coloured, finely veined. 
Petals 3 unequal, united a t  the base : 2 upper small ; the lowest (the 
keel) longest, concave, tip lobed and often crested with a finely 
divided fringe. Stalllens 8. unittbtl in 2 sets of 4 each, aclnatc to 
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the petals ; anthers opening by pores at  the top. Uvery 2-celled ; 
style long incurved, stigma dilated. Capsule membranous, 
flattened, opening at  the inargins, usually enclosed in the per- 
sistent calyx. Seeds appendagcd a t  the base, one in each cell. 

Thc Hri t i~h ' Milkwort ' (IJ. v,uZqnrin) is closely allicd to the Himalayall 
species. 
Flowers purple or pink. 

Keel 2-lobed a t  the tip, not crested . . 1, 1'. triphyllu. 
Keel with a fringed crest a t  the tip. 

Stem and leaves densely hairy . . 2. 1'. crrolctlarioida. 
Stem and leaves glabrous or nearly so. 

Perennial. Rootstock woody. Leavee linear, 
4-1 in. . . 3. Y. u b y ~ ~ i w i w .  

A~mual. Root fibrous. Leaves lanceolate, 
1-2 in. . , 4. 1'. peraicaricefolz'cr. 

Plowers yellow . 5. 1'. chinensis. 

1 .  Polygala triphylla, Bucl~.-Ham. ; Fl. Br. Ind.  i. 201. Annual, 
glabrous. Stems weak, nearly erect, 2 4  in., branched. Leaves 
orbicular or spathulate, 4-1 in. ; stalk often winged. Plowers 
deep pink, in slender, erect, terminal racemes 1-1$ in. Calyx 
falling off after flowering. Keel-petal 2-lobed a t  the tip, not 
crested. Capsule orbicular, narrowly winged. 

Sinlln, Chadwick Palls, Syree ; August-October.-Teluperate Hilllalaya, 
4000-8000 ft.-Malaya. 

2. Polygala crotalarioides, Buc?~.-Ham. ; Fl. Br. Ind. i. 201. 
Perennial, densely hairy. Rootstock woody, often tuberous. 
Stems short, thick, decumbent, branches long spreading. Leaves 
nearly sessile, ovate or oblong-ovate, $-2 in. Flowers purple, 
crowded in axillary racemes. Calyx persistent. Keel-petal 
crested. Capsule heart -shaped, fringed. (Fig. 14.) 
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S i ~ ~ l l i ~ ,  i l l  crevi(:e~ of r~eks ,  C O I U ~ U O I ~  ; April--October. - ' l 'e~l~pe~.~.tc Hi~ualuyi~, 
4000-7000 f t. 

l40ylc jllliislr. 1'1. Himal. 76) monticrns tllnt the i.oot is usctl I,y 1 1 1 ~  llill 
people as a curt for snnliebito. 

3. Polygala abyssinica, R. Br. ; PI. Br. Ind. i. 202. Perennial, 
glabrous or pubescent. Rootstoclr woody. Stems short ; 
branches nuinerous, 6-1 8 in., slender: ascending. Leaves sessilcb, 
e a r  1 in. Flowers in long, terminal raceines. Calyx 1)cr- 
sistent, wmg-sepals pale grey. Corolla purplc, keel-peta.1 crestctl. 
Capsule ovate, notched, narrowly winged. 

Sinlln, on opcn, grassy hill-sides, cornmoll; August, Scl)tc.~tll)c,t..- \\'. 
Hitnalayl~, :WOO-8000 ft.-W. Asia, Africa. 

4. Polygala persicariaefolia, 1)C. ; PI. Br. Ind .  i. 202. Annual, 
pubescent. Root fibrous. Steins erect, 6-18 in., braiichetl. 
Leal-es nearly sessile, lanceolate, 1-2 in. Flowers in stallcccl, 
erect, usually terininal racemes. Calyx persistent, wing-sepals 
pale yellow-grey. Corolla pink, keel-petal crested. Capsule 
ovate, notched, minutely fringed, narrowly winged near the top. 

Vallcys below Simla ; 8el)ternber.-Himalays. 5000-9000 ft.-Tropical 
Africa, and Australia. 

5. Polygala chinensis, Linn. ; Fl. Br. I d .  i. 204. Annual, 
pubescent. Stems erect or diffuse, 2-6 in. Leaves sessile, 
narro\vly oblong, $-12 in., obtuse. Plowers yellow, crowded in 
axillary racemes. Calyx persistent. Keel-petal minutely crested. 
Calpsule ovatc, notched, fringed, narrowly winged. 

Simla, in valleys ; August, September.-Throughout India, avuc~lding to 
5000 ft.-Tropical Asia, Australia. 

XII. CARYOPHYLLACEE 

A N N  UAL or per~llnial herbs. Steins crcct or partially ciccui~bc~~lt~, 
rttrc-ly cliillbing, l~sually thickcncd a t  the joints. J ~ ~ ~ v c h s  ol)posit'c 
or in oppositc clusters, flat or terctc, siinl)lc, cntiz'cb, basts  oft^ 
Illore or less united ; stipulcs none o r  scarious . Blowers rogula~*, 
2- rarely I -sexual, in forking cymes or panicles, rarely solitary. 
Sepals 4 or 5, persistent, free or united. Petals as many as the 
sepals, usually clawed, soinetimes very sinall or none. btainens 
free, twice as many as the petals, rarely 5 or fewer. Ovarv free ; 
styles linear, 3-5 (in Polycarpma only 1 ). Ca1)sulc irie~nbranous, 
fleshy and berry-like only in Cuczrbalzc,~, 1 -ccllcd (or 3-5-celled 
near the base), opening a t  the top in as ~nariy or twice as inany 
twth or valves as there are styles ; in Cwcuhnltrn only t'hc fruit 



broalts up irrrgularly. See& small, usually many, rarcaly only 
1 or 2, attached to a, central co1un11l.-Cosmopolitan, hut n~ost 
abundant in the temperrate and cold regions of the N. Hcllii~l)herc. 
-Name from Caryophyllus wrornuticus, a trcc whose tlrictl fiowcr- 
buds are cloves ; referring to the r~ccnt of the cu1tivatt:d ' Clove 
pink, ' Diantl~ca mryophyllus. 

8epals united in a 5-toothed ca.1yx 

Calyx clasped a t  the base by imbricate bracts . . 1. I ) ~ U Z / ? I I I R .  
Calyx without basal bracts. 

Htyles 2. 
Calyx bell-shaped. Petals nearly white, notchctl . 2. G1yp8op/t;l(~. 
Calyx cylindric. Pets18 pink, mnrgina jagged , . 3, ~V(111rnt~rri~1. 

Stylcs 3. 
Cnlyx cylindric, or ovoid and inflated. Fruit a mem- 

branou6 capsule . . 4. Nilevc. 
Calyx bell-shaped. Fruit fleshy, berry-like . . 6 .  ( '~cuba l z i s  

Styles 5. Petals fringed . . (i. Igchnie. 

Leavea opposite ; stil)nlea none. 
Petals 2-lobed. 

I'etals shortly lobed. (See also St~ll~rrirr b~lll)osrr) . 7. Cerrrntilrnr. 
Petals deeply lobed (except 8. Irwlbosn) . . 8. ~9t~lInrir1.  

Petals entirc, sornetimcs none. 
Leaves fiat, bascs not united . . 9. Are?mrirl. 
Leaves terete, bases united in a scarious sheath . . 10. Sogina. 

Leaves in opposite clusters ; stipules small, scarious. 
Sepals green, obtuse. Styles 5 . I 1. Spergul~ .  
Rnpal~ shining white. acate. 1 : . 12. Po1ycarl)rrrr. 

1. DIANTHUS. Proill the Greek dios, divine. and anllros. a 
flower ; the flower of the gods.-N. temperate regions. 

* Dianthus angulatus, Royle ; Fl. Br. Ind.  i. 215. A l~er~nninl, 
glabrous herb. Stems stiff, slender, 6-12 in., nearly erect'. Leavc~ 
linear, acute, radical 3-6 in., upper 4-1J in. Flowers solitlarv, 
terminal. Calyx tubular, 1-3 in., clasped a t  the base by abbo(4 
imbricate, pointed bracts. Petals 5 ,  pink, clawed, limb fringed. 
Stainens 10. Ovary stalked : styles 2. Capsule opening at  t llo 
top by 4 teeth. 

Kunawar, 7000-13,000 f l , .  : June.--11'. Himalaya. 
A plant of the inner dry ranges. 

2. GYPSOPHILA. Prom the Greek gypsos, chalk, and pltilo, 
I love, referring t,o the habitat' of sollie species.-Northern Asia, 
TXurope. 

Gypsophila cerastioides, D. Don ; Fl. Br. Ind. i. 217. A peren- 
nial, l~~ihescent. herb. Stems several. 4-8 in., slender. sl~reczding. 
Leares obovatc or sl~atlmlatc, 4-14 in., lower ones stalkcd, ulq)er 
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nearly sessile. Flon.t?rs nunlerons, sinall, in pa~iiclcd cyines. ( hlys 
bell-shaped. Peta,ls noczrly whitlc, streaked with purplc, cla\\fetll, 

Fra. 16. GYPSOPRILA CERASTIOIDES. 

limb slightly notched. Stamens 10. Ovary nearly sessile ; styles 
3. Capsule opening to about the middle by 2 valves. (Pig. 15.) 

Atushobra. RTatinna, Narkunda, ; May, June.--M'. Hirn~Iayrc, 6000-12,000 ft .  

3. SAPONARIA. Froin the Latin sapo, soap ; the leaves and 
roots of some species are boiled and used as soap.-N. Asia, 
Europe, N. Africa. 

Saponaria Vaecaria, Linlz. ; Fl. Br. Ind. i. 21 7. An annual, 
glabrous herb. Stems erect, 1-2 f t .  Leaves sessile. oblong, 
1-2; xi-$ in., acute ; stem-leaves cordate, united a t  the base. 
Flowers m terminal, forked cymes. Calyx cylindric, + in., 
becoming ovoid in fruit, nerves 5, broad, green. Petals 5, pink, 
clawed, limb obovate, jagged. Stamens 10. Ovary nearly sessiltb : 
st,yles 2. Capsule opening a t  the top by 5 teeth. 

Simla, in cornfields ; April, May.--Throughon t India .-17'. Europe. S.  
Africa, N. Asia. 

A -reed of cultivation. 

4. SILENE. From Silenus, the attendant of Baccl~us, 
referring to the viscid glands of most species.-Ellrope. Asin. 
N. America. S. Africa ; a very large genus. 

Annual or perennial, usually \iscitl, herbs. Stelus oft,cn 
tufted, erect or ascending. Radical leal-es stalked ; al>per scssil~~. 
lilorc or less united at thc base. Calvx t u ~ ~ n l a r  01- ovoid n~ld 
inflated. us~ially narrowed towards the houth. Petnfls 5, clanctl. 



limb entire or 2-lobed, sonletinles with 2 ~ninutca sc:alc~ a t  it8 t~aue. 
Stamens 10. Ovary usually rjtalked ; utylcs 3. C'ap~ul': opening 
a t  the top in 6 teeth or fihort valves. See& many. 
Plowers white. 

Glabrous. Calyx ovoid, inflated. Petals not fringed I .  8. in$ah. 
Viscidly pubescent. Calyx tubular. Petale fringed 5. 8. Gristhi;.  

Flowers pink or brown-purple. 
Petals not lobed. 

Petals pink ; Limb short, obovate . 2. 8. cowidea. 
Petals brown-purple ; limb long, narrow . . 4. R. Falconeric~?m. 

Petalsdeeply 2-lobed . . 3. S. tenuie. 

1. Silene inflata, Smith;  Fl. Br. Ind. i. 218. Perennial, 
glabrous. Steins 1-3 f t . ,  ascending, rarely erect. Leaves pale 
green, ovate, 1-2 in., acute. Plo~vrrs few, drooping, in loose, 
terminal panicles. Calyx inflated, ovoid, in. long, net-reined. 
Petals white, blade 2-lobed. Ovary broadly ovoid. Capsule 
globose. 

Simla, Mushobrct, Narkunda ; June, July.-Temperate Hima,laya.-N. Asia, 
N. Africa, Europe, including Britain (Bladder Campion). 

2. Silene conoidea, Linn. ; F1. Br. Ind. i. 218. h i u a l ,  
glandular-pubescent. Stems ascending or erect, 6-18 in.  leave^ 
narrowly lanceolate, 1-3 in., acute. Plowers few, erect, in 
terminal panicles. , Calyx tubular, finely gqooved, 1 in., narrowed 
upwards, teeth long, linear.. Petals pink, linib short, obovate. 
Ovary oblong-ovoid. Capsule ovoid, pointed, hard, shining, 
enclosed in the globosely inflated calyx. 

Simla, in cornfields ; April, ;\Say.-Plains o f  the Punjab, ascenciinlg t,o 8000 ft.  
-N. temperate Asia, N. Africa, 8.E. Eul.ol)c,. 

* 3. Silene tenuis, Willd. ; E'l. Br. I d .  i. 219. Perennial, 
lower parts glabrous, inore or less pubescent upwards. Stems 
several, 6-18 in., erect or ascending. Leaves chiefly basal, narrowly 
lanceolate, 1-3 in. Flowers cro~rrded in short, terminal raceincs 
or narrow cymes. Calyx tubular, 4-$ in., t'hin, pubescent. Petals 
brown-purple, limb deeply 2-lobed. Ovary oblong. Capsule 
ovoid. 

Kunawar to  Kash~nir, 8000-12,000 f t .  ; July, August.-Northern and Arctic 
Asia. 

4. Silene Falconeriana, Hoyle ; Fl. Br. Ind. i. 220. Perennial. 
Stlems erect, 1-4 ft., viscidly pubescent on the lower parts, 
becoming glabrous upwards. Leaves linear-lanceolate, 1-3 in. 
Flowers in short, opposite, axillary cymes. Calyx tubular, & in., 
nerves green. Petals brown-purple. limb long. narrow! obt>use. 
Ovary oblong. Capsule ovoid. 

Sirnln, on gril,ssy hill-sides, 4000 f t .  ; 8cptember.-\IT. Hima.lays, 3000- 
9000 f t,. 



48 XIT. CARYOPHYLLAC1EB 

* 5 .  Silene GrifRthii, Boiss. ; li'l. Br. Inrl. i .  220. Perennial, 
densely viscid-pu'bescent. Stems ascending or erect, robust, 
12-18 in. Leaves ovate-lanceolate, 2-4 x 2-1 $ in. Plowers in 
opposite, axillary, usually 3-flowered cymes. Calyx tubular, 
$-1 in. Petals white, deeply 2-lobed, lobes fringed. Ovary and 
capsule oblong. 

W. Himalaya, Garhwal to Kashmir ; June-August.-W. and Central Asia. 

5. CUCUBALUS. A name of classical origin ; derivation 
uncertain.-Europe, Asia. Only one species. 

*Cucubalus baccifer, Linn. ; Fl. Br. Ind. i. 222. A rambling, 
half-climbing, pubescent herb. Stems 2-3 ft., weak, diffusely 
branched. Leaves ov ate-lanceolate, 1-3 x 4-1; in., acute, lower 
ones shortly stalked, upper sessile. Plowers nodding, in forked 
cymes, forming lax, leafy panicles. Calyx bell-shaped, 4 in. Petals 
5, white, tinged with yellow-green, clawed, limb 2-lobed, with 2 
minute sc,ales a t  its base. Stamens 10. Ovary shortly stalked, 
globose ; styles 3. Capsule berry-like, blue-black, globose, nearly 
1 4 in. diam., 3-celled a t  the base, fleshy a t  first, becoming dry ancl 
breaking up irregularly when mature. Seeds numerous. 

Ten~perate Himalaya, 5000-12,000 ft,. ; Jilne, Jn1y.--Central Asia, Euro]>e. 

6. LYCHNIS. From the Greelr lychnos, a lanip : the flowers 
of some species are ve;y brilliant.-N. temperate regions, Andes. 

Perennial herbs. Stems weak, nearly erect. Lower leaves 
usually stalked, upper sessile. Calyx tubular, inflated. Petals 5, 
clawed, limb fringed, usually with 2 scales a t  its base. Stamens 
10. Ovary shortly stalked ; styles 5. Capsule ovoid, sometimes 
&celled a t  the base, opening a t  the top by 5 teeth or short valves 
often split into double the number. Seeds many. 
Petals much longer than the calyx ; fringe long ; segments 

2-lobed . 1. I;. J in~br in fn .  
Petals hardly longer than the calyx ; fringe short ; scg- 

ments entire . . 2. L. ~t?ctn?/c .  

1. Lychnis fimbriata, Wall. ; Fl. Br. Ind. i. 225, under L. 
indica. Pubescent, oft en viscidly glandular, especially the inflor- 
escence. Stems 2-4 ft., diffusely branched. Leaves ver,y variable 
in shape and size, ovate, ovate-lanceolate or narrowly li~nceolntc, 
acute, the smaller forms 1-24 x Q-1 in., the larger 5 x 14 in. 
Flowers erect or nodding, in cymes forming terminal panicles. 
Calyx bell-shaped, f - f  in. Petals much longer than the calyx, 
purple or cream-whlte, flowers of both colours often on the same 
plant, limb long-fringed, segments usually 4, divided into 2 lobes. 

Simla, common ; September, 0ctoher.-Temperate Himalap%, 5000-1 0,000 ft. 

2. Lychnis nutans, Bendh. ; 777. Br. Ind. i. 225. Perennial, 
pubescent, often viscidly glandular, especially the inflorescence. 



Stems 2-3 f t., weak, diffusely branched. Lower leaves la~laeolaCc~, 
about 3 x 1 in. ; upllels broadly ovate, pointcd: itboni, 11-2; Y 1-1 j: 

in. Flowers nodding, in cymes, forming teriniilal panicles. 
Calyx 4 in.: globose. Petals hardly longer than the calyx, purplc, 
liiiib shortly fringed, segments 4-6, undivided. (Pig. 16. ) 

Huttno ; July-October.-Temperate Himalaya, 9000-10,000 ft. 

7. CERASTIUM. Proin the Greek kerus, a horn, referring to 
t1he horn-shaped cay sules, which protrude from the calyx.-Tem- 
perate and cold regions. ' 

Annual or perennial herbs. Lea\-es ovate or oblong. Flo\vel-s 
white, in ternlinal. forked cyines. Sepals 5, free, inargins and tip 
scarious. Petals 5. shortly lobed. Stanlens 10: occasionally 
fewer. Ovary sessile, ovoid ; styles 5. Capsule cylindric, twice 
as long as the calyx, opening by 10 teeth. Seeds many. 
(4lilbrous. Yet.als twice as long as the sepals . . 1. C.dcthur.icur~e. 
Pubescent. Petals not  longer than the sepa,ls. . 2. C. vulgcdzcm. 

E 
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1. Cerastium dahuricum, Pisch. ; PI. Br. Ind .  i. 227. Perennial, 
glabrous. Stems shining, long, straggling over bushes or long 
grass. Leaves sessile, ovate 1 $ x 1 in., or oblong 2& x 2 in., bases 
united. Cymes repeatedly forked ; flowers long-stalked. Sel~als 
ovate-lanceolate, + in., margins narrow. Petals nearly twicc as 
long as the sepals. Capsule-teeth recurved. 

blat,iana, Huttoo ; May, June.-W. Himalaya, 9000-1 1,000 ft.-Caucasurj to 
Siberia. 

2. Cerastium vulgatum, Liwn. ; 3'1. Br. Ind. i. 228. Annual, 
pubescent, usually inore or less viscid. Stems often numerous, 
6-12 in., spreading from the base or nearly erect, usually much 
branched. Lower leaves stalked, ovate or spathulate ; upper 
sessile, varying from broadly ovate to narrowly oblong, i-1 in. 
Cymes variable, their branches spreading or umbellate or reduced 
to a compact head. Sepals lanceolate, about in., margins broad. 
Petals about as long as the sepals. Stamens sometimes 5 or ever1 
iewer. Capsule-teeth straight. 

Simla, very common ; April-October.-Hilly regions throughout India, 
ar~cending to 15,000 ft.-Temperate N. Asia, N. Africa, Europe ; widely diffuser1 
as a weed of cultivation (Britain, Mouse-ear Chickweed). 

The numerous forms of this variable plant have been regarded by su~nc 
botariists as species. Three varieties are common a t  Sin~la : (1) that with 
open spreading cymes, frequent on roadsides and dry situations ; (2) that with 
the flowers in an umbel-like cluster; (3) that with the stalks ~o reduced that 
the flowers form a head. The two latter are usually found in shady, nloist 
places. 

8. STELLARIA. From the Latin stella, a star, referring to the 
form of the flowers.-Nearly all cold and ternperate regions. 

Annual or perennial herbs, glabrous or partially pubescent, 
~~are ly  hairy. Stems angled, slender, weak, often diffuse, sonle- 
tinles matted, a line of hairs usually running down between the 
joints. Leaves, a t  least the upper ones, sessile or nearly so, 
rarely long-stalked. Plowers white, in cymes, sornetimes in 
panicles, seldom solitary. Sepals 5 or 4, free, often viscidly 
pubescent. Petals as many as the sepals, rarely none, deeldy 
%lobed, except 15'. bulbosa. Stamens 10, sornetimes fewer.. 
Ovary sessile ; styles usually 3, rarely 2 or 5. Capsule soinetinles 
3-5-celled a t  thc base, opening by as inany valves as there are 
styles, the valves sometimes split a t  t'he tip. Seeds usually 
numerous and small, rarely 1 or 2 or few and larger. 
L'ctals not longer than the sepals. 

Leaves 2-8 in. 
Leaves all sessile . 1. AS. c t . i spd ( ( .  
Lower leaves stalked . . 2. h ' . ~ ~ ( ~ t ~ i c t ( l c ~ f ( ~ .  

1,eaves 4-1 in. 
Lower leaves stalked. Petals shorter than the sepals 

0 1 '  31011t1 . . 4. 8. ~rredicc. 
Leaves all sessile Petals as long as the sepals . 7. 8. lotigiuuir~~rr. 
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l'etalu longer than the sepals. 
Styles 3. Leaves sessile, 3-8 in. . . I , A'. C ~ L ~ N ~ / ~ I / / I .  

Styles 5.  Lower ~tem-leaves long-stalked . . 3. 45'. I L Q U U ~ ~ C C I .  
Styles 2. 

Stems decumbent, 6-12 in. Petals 2-parted ~icharly 
to the beve . . 5 .  45'. lutifolia. 

Stems erect, 2 4  in. Petals shortly 2-lobed . . 6. 8. bulboua. 

1. Stellaria crispata, Wall. ; PI. Br. Ind. i. 229. Stems ~ h i n -  
ing, nearly erect, 2-4 ft., hairy a t  the joint6 and with a line of 
hairs running down between them, otherwke glabrous. Leaves 
glabrous, oblong or lanceolate, 3-8 in.. sessile: usually cordate, 

long-pointed, margins often crisped. Cyiries pubescent. Sepals 
lanceolate, nearly in., acute, pubescent, often viscid. Petals 
shorter or longer than the sepals, 2-lobed. Styles 3. Seeds 
I or2, large. (Pig. 17.) 

Simla, in shady places ; July, August. - ' l 'cnll~c~~wte Himalaya, 5000-10,000 ft.  

2. Stellaria paniculata, Edgew. ; E'l. Br. I d .  i. 229. St'ems 
shining, decumbent or nearly erect! 2-4 ft., hairy a t  the joints and 
with a line of hairs running down between them, otherwise gla- 
brous. Leaves glabrous or minutely pubescent, ovate-lanceolate, 
long-pointed, 2-4 in. : lower ones narrowed into a winged stalk ; 



upper nearly sessile. Cy ines viscidly pubescent, forming termina 1 
or axillary, many-flowered panicles. Sepals viscid, lanceolate, 
1 
-;i in. Petals shorter than the sepals, 2-lobed. Styles 3. Seed 
only one, large. 

Fagoo, Narkunda, in forests; July-September.-IV. Himalaya, 7000- 
9000 it.-Nilghiris. 

3. Stellaria aquatica, Scop. ; lf'l. Br. I nd .  i. 229. Pubescent8, 
upper parts viscid. Stems decumbent, 1-3 f t .  Leaves ovate, 
cordate, $-2 in., acute : lower ones long-stalked ; upper shortly 
stalked or sessile. Blowers in leafy, axillary or ter~ninal cymes. 
Stpals viscid, lanceolate, about in. a t  the 'time of flowering, 
enlarged in fruit. Petals narrow, deeply 2-lobed, about 14 times 
as long as the calyx. Styles 5. 

Simla, Narkunda, in wct places and along streams ; May-October.-Tem- 
perate Himalaya, 4000-8000 ft.-N. and Central Asia, N. Africa, Europe, 
including Britain. 

4. Stellaria media, Linn. ; Fl. Br. Ind. i. 230. Glabrous or 
pubescent. Stems nearly erect or procumbent, 6-24 in., a line of 
hairs running down between the jointfi, much branched. Leaves 
ovate, acute, 4-1 in., usually cordate : lower ones stalked ; upper 
sessile, often narrower. Flowers in axillary or terminal cymes. 
Sepals hairy, often viscid, $ in. Petals shorter than the sepals, 
deeply 2-lobed, sometimes wanting. Stamens often reduced in 
number. Styles 3. 

Simla, common; April-October.-IL'. Intlia, ascending to  14,000 ft.-N. 
arctic and temperate regions (Britain, Co~nrnon Chickweed). 

A very variable ancl widely colonised plant. 

5.  Stellaria 'latifolia, Bent/'. ; PI. Br. Ind. i. 231. Stenis shin- 
ing, much branched, 6-12 in., mostly decumbent, often matted, 
glabrous or the upper parts pubescent. Leaves nearly sessile : 
lower ones broadly ovate, almost orbicular, $ in., abruptly 
narrowed in an acute point ; upper lanceolate, acute. Plowers 
solitary, long-stalked. Sepals 4, lanceolate, & in., finely pointed. 
Petals 4, twice as long as the sepals, 2-parted nearly to the base. 
Stamens 8. Styles 2. 

Huttoo, on rocks ; June.--W. Himalaya, 6000-8000 ft. 

"6. Stellaria bulbosa, Wulf. ; Fl. Br. Ind. i. 231. Glabrous or 
nearly so. Rootstock creeping, bearing small, globose tubers. 
Stems simple, erect, 2 4  in. Leaves ovate-lanceolate, 2-12 in., 
narrowed into a short stalk. Plowers 1 or 2, long-stalked. Sepals 
4 or 5, broadly lanceolate, + in. Petals 4 or 5, ovate-oblong, much 
longer than the sepals, shortly 2-lobed. Styles 2. Seeds feu, 
large. 

I n  clunij~, sliatly fo~vsts  h u i n  l3hot;rn t o  Iiashi~lir, (i000-12.000 ft. ; A1)ril- 
.J~ily.--Sihc.~.in, C'arinthin, 'l'ri~nsylvania. 
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-4 U J ~ ~ C J I I H  little 1)li~llt aH ~ ( A ~ I L I - ( ~ H  I)oth structur~ t~nrl cliutril)~ition, ocarrrrin~ 
probably near Narkunda. 3linutc~ c:leiatc~ga~nic: flo\vcrs ;Lrc frcbqucntly pro- 
duced in thr axiln of the lo\r.cr lc,zvcs and from tllr tol) of tho rootstork. 

7. Stellaria longissima, vul l .  ; PI. Ur.  Ind. i. 232. Lowcr 
part8 glabrous or pubescent, becoming densely hairy or almost 
woolly near the floweqs. Stems shining, much branched, 6-18 in., 
mostly decumbent, usually matted. Leaves sessile, narrowly 
oblong or lanceolate, &-1 in., acute. Flowers solitary or in small 
cymes. Sepals narrowly lanceolate, ?, in. Petalx as long as the 
sepals, deeply 2-lobed. Stylcs 3. 

Huttoo ; June, July.-Temperate Himalaya, 8000-12,000 ft. 

9. ARENARIA. Prom the Latin a,remz, sand ; many species 
grow in sandy places.-Searly all temperate and cold regions. 

Annual or perennial herbs. Stems tufted, slender, much 
branched, ascending or decumbent. Leaves nearly sessile, small, 
flat. Flowers small, whit'e, in terminal cymes. Sepals 5, free, 
lanceolate, acute. Petals 5, shorter than t'he sepals, entire. 
Stamens 10. Ovary ovoid ; styles 3 or 5. Capsule globose, 
opening by 6 or 10 valves. Seeds numerous. 
Leaves ovate-lanceolate. Styles 3. Seeds rough , . 1. A.  aerpyllifolicr. 
Leaves orbicular. Styles 5. Seeds smooth . . 2. A .  orbirzdntn. 

1.  Arenaria serpyllifolia, Linn. ; Fl. Br. Ind. i. 239. Often 
more or less viscid. Stems 4-12 in. Lea\res ovate-lanceolate. +$ 
in., acute. Flowers numerous. Pet'als obovate. St(yles"3. Cap- 
sule opening by 6 valves. Seeds rough. 

Simla, Rlushohra, common ; A~~ril-Zlulg.-N. India, ascending to 12.000 ft.- 
Temperate Asia, F,uro_ne (Britain): 

"2. Arenaria orbiculata, Iloyle-; Fl. Br. Ind. i. 240. Steins 
very slender, 4-12 in. Leaves orbicular, less than & in. diam. 
Flowers sometimes solitary. Petals ovate. Styles 5. Capsule 
opening by 10 valves. Seeds smooth. 

Bhotan i;o Rashmir, on damp rocks in shady l ~ l a c e ~ ,  5000-8000 ft. ; JIaj7. 
August. 

10. SAGINA. The Latin for nourishing food ; the application 
is obscure.-Most temperate regions. 

Sagina procumbens, Linvz. ; Fl. Rr. I d .  i. 342. A very small, 
glabrous herb. Stems tufted. slender. 2-6 in.. spreading. Leaves 
t,erete, acute. i-Q in., united at  the base in a scarious sheath. 
Flowers 1-ery small, white, solitary on axillary or t,er~ninal stalks 
much longer than the leaves. Sepals 4 or 5, iree. Petals 4 or 5. 
shorter than the sepals. entire, sometdnles wanting. Stanlens 
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4 or 5. Stylvs 4 or 5 .  (hpul rs  opening t'o the base by 4 or 5 
\.nlves. Seeds rnany. 

Simla., Thcog, Narlrunda, on gravel walk8 and roadsides ; May-September.- 
Temperate Himalaya.-Most te~nperate regions (Britain, Pearlwort). 

11. SPERGCULA. From the Latin spargere, to scatter ; refer- 
ring to the numerous seeds produced.-Cosmopolitan in temperate 
regions ; most common on cultivated ground. 

Spergula arvensis, Linn. ; PI. Br. Ind. i. 243, A pubescent, 
often viscid, annual herb. Stems tufted, slender, 6-18 in., erect or 
ascending. Leaves linear, 4-2 in., in opposite clusters ; stipules 
scarious. Flowers small, white, in terminal, forked cymes,, on 
long stalks reflexed after flowering. Sepals 5, free, green, obtuse. 
Petals 5, entire. obtuse, slightly longer than the sepals. Stamens 
10. Styles 6. C:npsnle longer than the calyx, opening by 5 valves. 
Seecls many. 

Sirnln, in c.ornfields.-N. India.-N. Hemisphere (Britain, Corn-Spurrey) ; 
1) itlely colonised. 

12. POLYCARPEA. Fronz the Greek polus, many, and carpos, 
fruit, referring t o  the numerous capsules.-Most warm countries ; 
rare in America. 

Polycarpaea corymbosa, Lamk. ; PI. Br. Ind. i. 245. A pubes- 
cent herb. Steins erect or ascending, 6-12 in., much branched. 
Leaves Wear, 4-1 in., in opfiosite clusters ; stipulea scarious. 
Flowers crowded in conspicuous, silvery cymes. Sepals 5, free, 
scarious, shining white, narrowly lanceolate, in., acute. Petals 
5, white, much shorter than the sepals, entire. Stamens 5. Style 
1, tip 3-toothed. Capsule much shorter than the calyx, opening 
by 3 valves. Seeds numerous, small. 

Giri valley, 4000 ft. ; Jnly, August.-Throughout India, ascending to 7000 
ft.-Most tropical region8 ; rare in America,. 

XIII. HYPERICACEE 

A SMALL Order, widely spread in temperate and warm regions, but 
rare in the tropics ; represcntecl in the N.W. Himalaya by the 
single genus Hypericum. 

HYPERICUM. Froni H,yl3ericum,, the classical nanw of some 
species of the genus.-Chiefly N. temperate regions. 
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Shrubs or perennial herbs, glabrouu, ~isually glandular. Sterns 
erect. Leaves opposite, ucfisile or nearly uo, ~imple, entirc: ; 
stipules none. Flowers regular, 2-uexual, yellow, in oyineH or 
corymbs, usually terminal, sometime8 combined in  panicle^. 
Sepals and petals 5 each, free, imbricate. Stamens numeroutj, 
united a t  the base in 3 or 5 diutinct bundles, anthers 2-celled, 
versatile. Ovary 3- or 5-celled ; ovule8 many ; styles 3 or 5, 
simple, distinct. Capsule opening from the top by 3 or 5 valveu. 
Seeds numerous, small. 
Shrubs. Stamens in 5 bu~ldles. Stylcs 5. 

Petals rathw longer tllan the stamens. Styles twice 
as long as the ovary. 

Branches terete. Plowers 2 in. diam. Sepals ovate 1. H. cemuum. 
Branches 4-angled.  plower^ 1-1 & in. diam. 

Sepals lanceolato . . 2. H. lyeimnchioidre. 
Petals twice as long ae  the utamens.  style^ not 

longer than the ovary . 3. Ii. pafulum. 
Perennial herbs. Stamens in 3 sets. Styles 3. 

Stems 2-angled. Sepals entire . . 4. If. perforaturn. 
Stems teretc. Sepals fringed with .hiked &nds. 5. H. rhdeoidae. 

1. Hypericum cernuum, Roxb. ; PI. Br. I d .  i. 253. A shrui), 
3-6 ft!., branches terete. Leaves ovate about 3 x 1 ) in.. or oblong- 

14'1~. 18. HYPI.:RICUM C'ERK UUM. 

Ia~lceolat~e 19-3 x 4-1 inal., each pair of leaves placed a t  right 
angles to the next pair above or below it. Flowers 2 in. diem., in 
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t r rn~i~la l  cymes. Scpalu ovate, 1 in. Pet<als ratlicr longer than the 
stamens. Stamens in 5 bundles. Ovary 5-celled ; st,yles 5, twice 
its long as the ovary. Capsule 4 in. (Fig. 18.) 

2.  Hypericum lysimachioides, Wall. ; P1. Br. Ind. i. 254. A 
shrub, 1-3 f t .  Branches 4-sided, a t  least towards the end. Leaves 
ovite, about 11 x $ in. ; lower surface pale, black-dotted. Flowers 
1-1& in. diam., in terminal, leafy, forked cymes. Sepals narrowly 
lanceolate, in. Petals rather longer than the stamens. Stamens 
in 5 brindles. Ovary 5-celled ; styles 5, nearly twice as long as 
the ovary. Capsule $ in. 

Simln., RTn*hohra ; illwil-July.-ITr. Hilllala y i~ ,  5000-8000 ft. 

3. Hypericum patulum, Thunb. ; Fl. Br. Ind. i. 254. A shrub. 
1-3 ft. Branches 2-ridged. Leaves ovate 14 x $ in., or oblong- 
lanceolate 1i-2 x +-$ in., each pair placed a t  right angles to 
the next pair abol-e or below it ; lower surface pale, black-dotted. 
Flowers 1 in. diain., in terminal cymes. Sepals ovate, & in. 
Petals twice as long as the stamens. Starnens in 5 bundles. 
Ovary 5-celled ; styles 5, as long as the ovary. Capsule Q in. 

Sindo, on rC;nnl~ner Hill ; Angust, Se],tenlhel..-Terlll~ernte Himalnyi~, :3000- 
' i o o O  ft.-('hina. 

4. Hypericum perforaturn, Linn. ; PI. Br. Ind. i. 255. A 
perennial herb. Stems 1-2 ft., 2-angled. Leaves oblong, 4-1 in.. 
obtuse, veins pellucid, lower surface pale. Plowers 1 in. dianl., 
in terminal corymbs. Sepals narrowly lanceolate, acute, ;1, in., 
lnargins often black-dotted. Petals black-dotted on thc margins. 
Stamens in 3 bundles, anthers black-dotted. Ovary 3-celled ; 
styles 3, twice as long as the ovary. Capsule Q in. 

Sinlla, in s l~i~( ly ,  danlp forest : A ~ ~ ~ ~ i l - O c t o l ~ e ~ ~ . - ~ ~ ~ .  Himalaya, 3000-8000 f t .  
---N. tcmperntr Asin, N. Africa. Er11-opc (R~.iti~in, ('ominon St. .John's \Tort). 

5 .  Hypericum elodeoides, Cl~oisy  ; Fl.  Br. ln t l .  i. 255. A 
perennial herb. Sterus terete, 1-2 f t . ,  stoloniferous. Leaves 
01-ate, obtuse, 1 x in. ; or broadly lanceolate, acute, 1; x 2 in. ; 
lower surface pale, margins black-dotted Bracts fringed with 
stalked glands. Flowers 2 in. tiiarn., in cynles, often nuinerous 
and foririing terminal panicles. Sepals narrow ly lanceolat e. acute, 
1 in., black-dottetl and streaked, fringed with stalkec€ glancls. 
Petals black-dotted and streaked. Stalnens in % bundles ; anthcrs 
black-dotted. Ovary 3-celled ; ~t~yles  3. tn-ice as long as the ovary. 
Capsule 2 in. 

Sinlla, Narkunda, in shady, damp  forest : ,Tnly. Allgust.-'l'cmperate Him:~ 
lava. (i000-I 2,000 ft. 

(Iloscly allied to t'he British N. nrontts?z urn .  
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HERBS, low shrubs or trees, commonly furnished with stellate 
hairs. Leaves alternate, sil'nple and often deeply lobed or digi- 
tately compound. Flowers 2-sexual, regular, axillary, solitary or 
in small cymes. Calyx 5-lobed, rarely a spathe, persistent, except 
in Bombax, sonletiines furnished with a whorl of bracteoles. 
Petals 5, twisted in bud, base adhering to the staminal tube. 
Stamens numerous ;  filament,^ united in a staminal tube enclosing 
the pistil, except in Bombax ; anthers 1-celled, borne on the tube 
itself or on short free filaments into which the upper part of the 
tube divides. O\-ary sessile, 5-12-celled ; styles as inany as thc 
carpels, united for about half their lengtlh or more, stign~at~ic along 
their free ends or terirlinating in capitate ntiglnas ; ovules oncA or 
several in each cell. Fruit of 5-12 dry, 1-seeded carpels ultirnately 
separating from the axis, or a many-seeded capsule fiplitting from 
the top in 5 valves. Seeds usually small, sometimes enveloped in 
a covering of long, silky hairs.-A large Order, most abunciant in 
warm countries, but inhabiting nearly all regions except the 
coldest . 

Cotton is obtained from the covering of the sceds of various sl)ecies of 
Goss?ypizlm, a gcnus of this Order. Several kinds are cultivated in India, all 
having large yellow flowers with a pn~.ple centre. 
Herbs or shrubs. 1,e~ves simple. Filaments united in a tubc. 

Stamina1 tube dividing into short, free, anther-be~ring fila- 
ments. Carpels 1 -seeded. 

Bracteoles 3.' Styles stigmatic :tlung t l~ei r  free ends . 1. i l I (~lr(~,  
Bracteoles none. Stigmas cal~itate . . 2. Sidn. 

Stamina1 tube bearing the anthers on its surface. Carpels 
several-seeded . 3. H i b i s c t ~ . ~ .  

T~nces. Leaves compound. Filaments unitrd only ~t the base . 4. Ro~n.bnx. 

1. MALVA. The classical name of soine ine~nber of the 
Order, probably the Hollyhock. Altlt ,~n roses.-Temperate regions 
of the Old World. 

Hairy or pubescent herbs. Leal-es long-stalked, orbicular, 
cordate, inore or less lobed. crenate or sharply t,oothed. Flowers 
st,alked or nea,rlv sessile. in axillary clusters. Bracteoles 3. Calyx 
hell-shaped. 5-iobed. Petals longer than tihe calvs. notched. 
Stainens united in a tube sel~arating at. the tfop inio short. free. 
anther-bearing filaments. Ovarv 10-1 2-celled. carpels arranged 
in a ring round a central axis ; ityles united for about half their 
length, stig~nat~ic along their free ends ; o171le solitary in each 
cell. Fruit' enclosed in t,he persist'ent calyx ; csrl~els indehiscaent . 
1-seeded, ultimately separating fro111 the axis. 
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Stems erect. 
Flowers nearly sessile. Bracteoles lanceolate . . 1. M. verlicillu,lrr. 
Flowers distinctly stalked. Bracteoles ovate . . 2. M. silvesl.ris. 

Stems decumbent, spreading. 
Flowers long-stalked. Petals 2-3 times as long as the 

calyx . . 3. M.  rotu,ndifolia. 
Flowers shortly stalked or 'sessile. ~ e t a l s  hardly 

longer than the calyx . . 4. M. parviJlora. 

1. Malva verticillata, Linn. ; PI. Br. Ind. i. 320. Stellately 
hairy. Stems erect, 1-4 f t .  Leaves 2-6 in. across, lobes shallow. 

Flowers small, crowded in nearly sessile clusters. Bracteoles 
narrowly lanceolate, acute. Petals pale pink, nearly twice as long 
as the calyx. (Fig. 19.) 

Simla, Matiana ; May-August.-Temperate Himala,ya, up to  12,000 ft.- 
Northern A~ia ,  N. Africa, Europe. 

2. Malva silvestris, Linn. ; Fl. Br. Ind. i. 320. More or less 
covered with spreading hairs. Stems erect, 1-3 f t .  Leaves 1-3 in. 
across, lobes shallow or deep, the middle one usually the longest. 
Flowers large, stalked. Bracteoles ovate. Petals pale purple, 
darker-streaked a t  the base, 2-3 times as long as the calyx. 

Theog ; June.-W. Himalaya, 2000-8000 ft,.-North teinpera,te regions of 
the Old World (Britain, Common Mallow). 

3. Malva rotundifolia, Linn. ; Fl. Br. Znd. i. 320. Stellately 
pubescent. Stems decumbent, spreading, the central ones usually 



ascending. Leaves 1-3 in. across, lobes shallow, broad. B'lowcrn 
small, long-stalked. Bractcoles narrowly oblong, acute. Petalu 
pale lilac, darker-streaked, 2-3 times as long as the calyx. 

Matiana, Narkunda ; June.-Plains of N. India, ascending to 10,000 ft.- 
W. Asia, Europe (Britain, Dwarf Mallow). 

A weed of cultivation. 

4. Malva parviflora, Linn. ; PI. Br. Ind. i. 321. Pubescent. 
Stems decumbent, 6-12 in., spreading. Leaves +2 in. across, 
lobes usually obscure. Flowers small, shortly stalked or sessile. 
Bracteoles linear. Petals pale pink, hardly longer than the calyx. 

Mu~hobra, ; May, June.-Plains of N. India.-W. Asia, W. Africa, R ~ i r n ~ ~ e .  

2. SIDA. A name adopted by Linnaeus from clas~ical authors. 
-Tropical and subtropical regions. 

Low shrubs, more or less covered wit'h stellate haim or pubes- 
cence. Stems erect or nearly so. Leaves simple, not lobed. 
Calyx bell-shaped, 5-lobed, lobes triangular, acute. .Bracteoles 
none. Petals pale yellow, slightly longer than the calyx. Stamens 
united in a tube separating a t  the top k t o  short,. free, anther- 
bearing filaments. Ovary 5-10-celled, carpels 1-ovuled, arranged 
round a central axis ; styles united for about half their length ; 
stigmas minute, capitate. Fruit enclosed in the persistent calyx ; 
carpels shortly pointed, ultimately separating from the axis, 
1 -seeded, opening irregularly. 
Leaves cordate ; stalks 1-2 in. ; lower surface green . . 1. 8. humilis. 
Leaves wedge-shaped a t  base ; sta,lks 4 in. or less ; lower surface 

grey-pubescent . . 2. S. ohot-ala. 

I .  Sida humilis, Willd. ; Fl. Br. Ind. i. 322. Stellately hairy. 
Leaves ovate, about 2$ x 14 in., cordate, long-pointed, toothed ; 
lower surface green, bearing a few scattered, stellate hairs ; stalks 
1-2 in. Flowers about & in. diam., solitary or in pairs or small 
cymes. Carpels 5. 

Valleys below Simla ; September.-Throughout India, ascending to 5000 ft,. 
-Tropical Africa and America. 

2. Sida obovata, Wall. ; Fl. Br. Ind. i. 323, under S. rhombi- 
folia. Stellately pubescent. Leaves variable, obovate about 
14 x 1 in., or ovate about 2 x 14 in., or orbicular about 2 x 2 
in., base wedge-shaped, margins t.oothed a t  least on the upper 
half ; lower surface grey with dense pubescence ; stalks $ in. or 
less. Flowers about 4 in. diam., in clusters. Carpels 7-10. 

Syree, Slitlej valley ; September, October.-Throughout India, ascending to 
6000 ft..-Tropics of both Hemispheres. 



3. HIBISCUS. The cli~ssical ntLnlcb of  Alflt,mc~ ~Jici~~ulis, the 
Rlarsh Mallow.-Tropical anti sub-t'ropical rclgions of the Old 
World. 

Pubescent or hairy herbs. Stems erect. Leaves simple, 
usually deeply lobed. Flowers axillary, solitary, usually large and 
showy, sometimes forming a terminal raceme. Calyx bell-shaped, 
5-lobed or in H. cancellatus a spathe. Bracteoles numerous or 
in H. Solandra none. Stamens united in a tube bearing on its 
surface numerous nearly sessile anthers, tip truncate or lobed. 
Ovary 5-celled ; styles united for about half their length, stigmas 
capitate ; ovules several in each cell. Fruit a 5-celled, many-seeded 
capsule, enclosed in the persistent calyx and splitting from the top 
in 5 valves. 

Hibiscus Sabdariffa, Linn.. ; PI. Br. I I I ~ .  i. 340. The Rozellr: or  Red Sorrcl 
of the  West Indies is cultivated throughout India for i ts  succulent, acid, red or 
grccn calyces which malte excellent jelly and tarts. Native name Pit~i.n. 

C'alyx hell-shaped, 5-lobed. lrlowers in. diam. 
Bracteoles numerous. Flowers pale yellow with dark 

purple centre . . I .  H .  trio nun^. 
Rracteoles none. Flower8 pale yellow or white . 2 .  H. Solnndrrr. 

C'itlgx a spathe. Flowers 4-5 in. diam., pale yellow with 
dark purple centre . . 3. H .  cancellat?ts. 

1. Hibiscus Trionum, Linn. ; FZ. Br. Ind. i. 334. Annual, 
pubescent or hairy. Stems 1-2 ft.. Lower leaves orbicular, 1-2 
in. diam. ; upper deeply 3-5 lobed, lobes oblong, 1-2 in., obtuse, 
coarsely toothed, central one longest. Plowers about 14 in. diam., 
pale yellow with dark purple centre. Calyx bell-shaped, inflated, 
5-lobed about half-way down, lobes broad, acute. Bracteoles 
numerous, linear. 

Sutlej valley ; July-October.--Throughout India, ascending t o  6000 ft.- 
Warm regions of t'he Old World. 

,A widely spread weed of cultivation. 

2. Hibiscus Solandra, L'He'rit. ; Fl. Br. Ind. i. 336. Annual, 
pubescent or hairy. Stems 1-3 ft. Lower leaves cordate, orbi- 
cular or ovate and long-pointed, 1-24 in. across, more or less 
3-lobed, crenate or sharply toothed ; upper deeply 3-lobed, lobes 
narrowly oblong, toothed. Flowers pale yellow or white, i-; in. 
cliam. Calyx bell-shaped, 5-lobed nearly to its base, lobes narrow, 
pointed. 

Siinla, Sutlej valley ; ,July-October.-Throughout Tndia., nscending to  5000 
ft .-Tropical Africa. 

3. Hibiscus cancellatus, Roxb. ; El. Br. Ind. i. 342. Annual, 
wry bristly. Steins 2-3 ft. Leaves cordate, coarsely t'oothed or 
cbrdate : low.er ones long-stalked, orbicular or ova>tc. 111, to 6 x R in.. 
Inore or less 3- or 5-lobed ; upper arro~v-heaftl shal3eti. lobes long, 



aarrou., tt~perhg. Flowers few, 4--6 in. tliain., pale ycllow with 
dark purpl~  centre. Calyx an ovatc. folded spathe, tip ohucrirely 
5-toothed. Bracteoles numerous, linear, 14 in. .  bristly. c.ti~=\rr.d, the 
tdps meeting over the top of t,he buds. 

Simla, Syree ; July, Auguet.-Throu~thout India, ascending 10 CiOOO f t .  
HUI-mah. 

4. BOMBAX. Proill the Greek bornbyx, silk, referring to  t l lc  
fine silky wool enveloping the seeds.-Most trol)ical regions. 

Bombax malabarieum, Ue Cund. ; PZ. Br. Ind. i. 34!). A tall 
tree, the lower part of the trunk usually buttressed ; branches 
whorled, spreading horizontally ; young stem covered with conical 
prickles. Leaves glabrous, digitately compound ; leaflets 5-7, 
shortly stalked, lanceolate, 4-8 in., entire, long-pointed. Flowers 
large, red, occasionally white, in the axils of fallen leaves, crowded 
towards the end of branches, appearing before the young leaves. 
Calyx falling off with the corolla, cup-shaped, thick, leathery, 
irregularly lobed, silky white inside. Bracteoles none. Petals 
thick, oblong, 3-6 in., tomentose outside, pubescent or glabrous 
within. Stamens numerous, in three series about half as long as 
the petals ; outer ones united near the base in 5 bundles. 10 inter- 
mediate shorter, 5 innermost forked near the top. Ovary 5-celleti ; 
styles united to near the top, stigmatic along their free ends. 
Capsule woody, oblong, 4-5 in., splitting by 5 valves froin the top. 
Seeds numerous, enveloped in fine silky vrool. 

Si~llla ; February, illarch.-Throughout India. ascending to (iOOO ft.-Java, 
Sumatra, Australia. 

The Semel or Cotton tree. The calyces of the flotvcr-buds are eatc.11 : arid 
the silky tvool of the seeds is used to stuff l>illow~ and quilt*s. 

XV. T I L I A C E E  

TREES, shrubs or herbs. Leaves alternate, simple, sonletilllee 
lobed, crenate or sharply toothed ; stipules free. Flowers regular, 
2-sexual, yellow or orange, in cymes or sinall clusters, rarely 
solitary. Sepals usually 5, free, valvate in bud. Petals usually 
5, free, base glandular or naked. Receptacle inore or less elevated. 
bearing the sepals and petals at  its base, the stainens and ovary at' 
its top. Stamens nuilierous or about 10, free, anthers 2-celled. 
Ovary sessile, 2-5-celled : o~vles  few or many in each cell ; stylv 
columnar. tip lobed or toothed. Fruit a globose drupe or a 
capsule either globose and co\-ered n it'h hooked spines or long. 
narro\v aald glabrous. Seeds feu 01. ninny, usually pendulous.- 
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,4 stllr~ll Order, witiely though thinly spread over rriost parts of 
the world except very cold climates ; rnost abundant in tropical 
regions. 

The Lime trees of Britain belong to a germs (Tilia) of this Order not reljru- 
~ e n t e d  in India, though it reappears in China and Japan, 

l'etds glandular a t  the base. Fruit globose or ovoid. 
Stamens numerous. Fruit a smooth drupe . . 1. Grewiu. 
Stamens about 10. Fruit a prickly capsule . . 2. Triumj'etb. 

Petals not glandular a t  the base. Fruit a long, narrow, glabrous 
capsule . . 3. Corc l~o~us .  

1. GREWIA. In honour of N. Grew, an English botanist, the 
earliest English writer on vegetable anatomy.-Warm regions of 
the Old World. 

Srnall trees, young parts more or less covered with rougl.1, 
stellate pubescence. Leaves shortly stalked, ovate, toothed, long- 

pointed. sides usually unequal. Plowers in leaf-opposed or axil- 
lary cymes. Sepals 5, thick, tomentose outsidc, nearly glabrous 
and colourcd within, Petals 5, much shorter than the sepals, base 
with a large, thick, fringed gland on the inside. Receptacle ole- 
vated, hairy. Stamens numerous. Ovary 2-4-celled ; ovules 1 
or 2 in each cell ; stigma 2-4-lobed. Drupe globose, usually lobed, 
containing 1-4 stones, each with 1 or sornetinies 2 seeds 
Cymes leaf-opposed. Repals 4-2 in. Petals pale gellonr . 1 .  G. opposikfolitc. 
Cjmcu asill:~~-y. Sepals :-a in. Petals ornngc . . 2. (4. v c . ~ t i i n .  
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1. Grewia oppositifolia, Boxb. ; PI. Br. lnd. i .  384. A tree, 
20-40 f t .  Leaves rough, 2 4  in., toothed, base rounded, lower 
surface pale, pubescent. Plowers in stalked, 3-5-flowered cyrues 
placed nearly or quite opposite a leaf ; buds cylindric. Sepals 
narrowly oblong, $-2 in. Petals half as long au the ~ e ~ ~ a l ~ ,  pale 
yellow. Drupe about & in. diam., olive-green, covered with 
scattered, stellate hairs, black and glabrous when ripe. (Fig. 20.) 

Simla, valleys below 6000 ft. ; Bley.-11'. W. Himalaya. 
Frequently planted. The wood is u ~ e d  for oar-shafts, bsnghy poles, spcltrs, 

I)ows, &c. ; the foliage is lopped for fodder and may often be seen stored between 
the branches ; the fibres of the inner bark are manufactured into ropes and nets ; 
and the fruit is eaten. Native name HGl. 

*2. Grewia vestita, Wall. ; Fl. Br. Ind. i. 387, sunder G'. usidicu. 
A tree, 20-25 f t .  Leaves rough, 2-4 in., obscurely lobed, baso 
rounded, wedge-shaped or cordate ; lower surface densely gray- 
tomentose. Flowers numerous, in axillary , shortly stalked, crowded 
cymes. Sepals yellow, narrowly lanceolate, +k in. Petals orange, 
hardly Q the length of the sepals. Drupe about & i4. diam., black 
and glabrous when ripe. 

Outer hills from I<umaon to  the Indus, ascending to 4000 f t .  ; February- 
May.-Bengal, Central Provinces. 

The wood, &c., is put to  similar uses ae that  of G. opposilifolin. Native name 
1)litr. ~ t ~ n r ~ .  

2. TRIUMFETTA. In honour of G. B. Triulnfetti, an Itlalian 
botanical author of the 17th century.-Tropical regions. 

Erect herbs or shrubs, usually more or less rough with stellate 
hairs or pubescence. Leaves long-stalked, ovate or ovate-lanceo- 
late, sometimes lobed, toothed, long-pointed, base rounded or 
slightly cordate. Plow-ers usually nunierous and crowded in 
nearly sessile, axillary clusters often forming long, interrupted, leafy 
spikes, rarely few or leaf-opposed, Sepals 5, oblong, hairy out- 
side, abruptly pointed. Petals 5, yellow or orange, nearly as long 
as the sepals, a hairy gland a t  the base. Receptacle elevated. 
fleshy, lobed. Stamens about 10. Ovary prickly, 3-5-celled ; 
stigma toothed. Capsule slnall, globose or ovoid, densely covered 
with hooked yrickles. opening by 3-5 T-alves.. Seeds 1 or 2 in 
each cell. 

Stems and leaves densely pube'seent or bristly. Flowers 
yellow. Capsule woolly or hairy. 

Bristly. Flowers 62 in. long. Pricliles of capsule in. 1. 7'. pilosa. 
l'ubescent. Flo~t-ers ) in. long. Prickles of capsule :,, 

in. . 2. il'. ri~ontboidcci. 
,'Stclms and leaves nearly glabrous. Flowers orange. Capsule 

glahroti~ . . 3. T. on?lzia. 

1. Triumfetta pilosa, Koth ; 171. Br. I r~ t l .  i. 394. Perennial, 
rougli ~\.it,li long bristlt:~. St.enls 1-3 ft,. h a v e s  ovate-lanceolate, 



3-6 x 1-2 ill., lo\\.t?st I(w,\res ~norc. or lchss lobc~l. Flo\\.ers ycllo\v, 
-2 in. long. Ca,psnlc 4 in., diani., clansely pitbescent, prickles 
in.. bristly. 
Simle ; Jtme-October.-Tl~roughout Intlia, ascencling to 6000 ft.-Trol)ici~l 

L2wi:1 a.nd Africa. 

2. Triumfetta rhomboidea, J a q .  ; PI. Br. Ind.  i. 395. Peren- 
nial, densely pubescent*. Steins 1-3 f t .  Leaves broadly orate. 
2-:3& x 1i-3 in., 3 -  or 5-lobcd, lobes long-pointed ; upperillost 
learcs usually. not lobed. Plowers yellow, in. long or ltbsa. 
Capsule + in. diam.. densely white ~,oolly, prickles & in., bristly. 

Simla ; tJ~~~ie-October.-Tl~rouphout Tndia, ascending to 5000 ft.-Tropical 
regions of Asia, Africa and America. 

I 

3. Triumfetta annua, Linw. ; Fl. Rr. Ind. i. 396. Annual, 
nearly glabrous, the stern with a line of hairs along one side, shift- 
ing at  each joint. Leaves ol~ate, 1 5 3 4  x 5 2  in., with a few 
scattered hairs. Flowers orange, in. long or less ; clusters 
sometiines leaf -opposed. Capsule glabrous, & in. &am., prickles 
$ in.. glabrous. 

Sinila ; June-October.-'Yhro~~qtiout Inctia, ascending to 6000 ft.-i\Ialay 
archipelago, Tropical Africa. 

3. CORCHORUS. A name adopted by Linnaeus from classical 
authors.-Most tropical regions. 

Herbs, usually annual, or sinall shrubs. Leaves shortly stalked, 
not lobed, crenate or sharply toothed , stipules long, bristle-like. 
Flowers small, yellow, 1-3 on short, thick, axillary or leaf-opposed 
stalks. 8e1)alsusually 5, sometimes 4. Petals 5 or 4, usually 
longer than the sepals, not glandular a t  the base. Receptacle 
slightly elevated. Stairlens numerous. Ovary 3-5-celled ; style 
short, stigrria shortly lobed. Capsule glabrous, long, narrow, 
erect, cylindric or angled, tipped with a' short beak. Secds 
numerous. 

The valuable fibre Jute-is derived from the inner bark of ('. r.n))s~ilaris, ('. 
olitorius and some other species of this genus. It is used in the manufacturc~ 
of rope, string and the gunny bags in which grain is 1)acketl for c~sjwrt. 
Ca~jsule cylindric ; beak entirc. 

Sten18 erect. Leaves 2-4 in. Cal~si~le 2 in. . . 1. f '. oliforius. 
Stenis prostrate. Leaves 2-2 in. Capsule 1-14 in. . 2. 1 ' .  d ) ~ t i c h o r z ~ ~ .  

C'al)sule 6-angled ; beak 3-fid ; divisions spreading . . :I. ('. r r c ~ ~ t a n g u l u a .  

1 . Corchorus olitorius, Linn. ; 11'1. Br. /)~tl .  i. 3!t'i. Anilnel, 
1l~i t r . l~ glabrous. Stems 1-4 ft., erect, branching. Leu\.es ovatc, 
lsnceolate, 2-4 x 1-2 in. ; the lo~\~c.st tooth on each side running 
out in n long. curved bristle : stall< anti veins 011 the. lon-clr surfuac 
hairy. ('al~sule c:ylindric. 2 in.. 5-\-al\-ett, beak entire. 
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Si~nla, below 4000 ft. ; July-Septornber.-Cultivated throughoul India anti 
in most tropical countrice. 

The 'Jew'+ Mallow.' Most frc quently mat with an an cncape ; the !&vm 
nro eaten as a vegetable, and the Ltlrli yields jute. 

2. Corchorus Antichorus, RGUSCJ~. ; PI. Br. Ind. i. 398. Peren- 
nial, nearly glabrous. Rootstock thick, woody, dividing a t  the 
top into several prostrate, twisted, interlacing branches, 8-12 in. 
long. Leaves broadly ovate or oblong, 4-2 in., crenate. Petals 
often shorter than the sepals. Capsule cylindric, 1-1 4 in., 4-valved, 
beak entire. 

Simla, below 5000 ft. ; July-September.-Throughout India on dry arid 
soil.-Asia, tropical Africa. 

3. Corchorus acutangulus, Lam. ; PI. Br. Ind. i. 398. Annual. 
Steins hairy, prostrate or ascending, 1-3 ft. Leaves ovate, acute, 
1-2 x 4-1 in., the lowest tooth on each side sometimes ending in 
a bristle ; stalks hairy. Capsule 3-celled, 6-angled, 2-lh in., beak 
3-fid, the divisions toothed, spreading. 

Simla, below 5000 ft. ; July-September.-Throughout India.-Australia, 
tropical Africa, W. Indies. 

XVI. L I N A C E E  

HERBS or small shrubs. Leaves alternate, simple, usually entire : 
stipules minute or none. Flowers regular, 2-sexual. Sepals 5, 
free, imbricate. Petals 5, free, imbricate, twisted in bud, soon 
falling off. Stamens 5, alternate with 5 small starninodes, united 
a t  the base, anthers 2-celled, versatile. Ovary free, 3-5-celled, 
ovules 2 in each cell separated by an imperfect partition ; styles 
3-5, or soinetiines inore in Heinwardtia, united a t  the base, 
stigmas capitate. Capsule globose, separating into 5 or 10 valves. 
Seeds sixiall, 2 or 1 in each c.el1.-A small, widely dispersed Order. 
A herb. 4-10 in. St.yles 5 . . 1. Linum. 
A shrub, 2-3 ft. Styles usually 3 . . 2. Reinwnrdtia 

1. L I N W .  The classical name of the Flax.-Temperate and 
warm regions. 

*Linum mysorense, Heyne ; Fl. Br. Ind. i. 41 1. An annual, 
glabrous herb. Steins slender, erect, 4-10 in., branching near the 
top. Leaves sessile, oblong, about 4 in., acute. Flowers ) in. 
diam., in terminal, corymbose racemes, lengthening in fruit. Sepals 
ovate, acute. Petals yellow, longer than the sepals. Ovary 

F 
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5-celled ; styles 5, united near the base. Capsule f in. diam., 
separating into 5 two-seeded or 10 one-seeded valves. 

W. Himalaya, 3000-5000 ft. ; July-November.-Hilly districts throughout 
India. 

The common flax, L. usitatissimum, with sky-blue flowers varying to white, 
is cultivated throughout the plains and up to 6000 f t .  in the hills, for the sake 
of the oil (linseed or alsi k i  t e l )  expressed from the seeds, no use being made 
of the fibre contained in the stems. The plant has been cultivated from remqte 
antiquity. 

2. REINWARDTIA. I n  honour of K. Reinwardt, a Dutch 
botanist.-Hilly districts throughout India, ascending to  6000 f t .  

Reinwardtia trigyna, Planch. ; P1. Br. Ind. i. 412. A glabrous' 
shrub. Stems 2-3 ft . ,  erect or ascending. Leaves entire, ovate- 
lanceolate, 2 4  in., narrowed into a slender stalk, tip obtuse or 

acute, minutely mucronate, lower surface pale. Plowers about 
1 in. diam., axillary, solitary or in small clusters, sometimes com- 
bined in a, terminal corymb. Sepals lanceolate, acute. Petals 
primrose-yellow, much longer than the calyx. Stamens usually 
in 2 sets, 3 long, 2 shorter. Ovary 3-5-celled ; styles usually 3, 
sometimes 4-7, longer or shorter than the stamens, wore or less 
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united, rarely free. Capuule globose, & in. dism.: separating into 
as many valves as there are styles. (Pig. 21 .) 

Simla, the Glen ; April, May. 
This plant presents great difference8 in the number of utyles, and in the 

relative length of the styles and stamens. 8oe Darwin's Porn~s c?f Flowern, 
chapter vii., regarding similar differences in Linum. 

XVII. MALPIGHIACEE 

A SMALL Order of trees and shrubs, chiefly American ; a few 
genera in Africa and Asia, rare in Polynesia and Australia ; repre- 
sented in the N.W. Himalaya by only one species.-Named in 
honour of Marcello Malpighi, an Italian botanical author of the 
17th century, one of the firat to investigate vegetable amatomy. 

HIPTAGE. From the Greek hiptarnai, to fly, referring to the 
winged seeds.-Tropical Asia. 

Hiptage Madablota, Gcertn. ; Fl. Br. Ind. i. 418. A tall, climb- 
ing shrub. Leaves opposite, glabrous, thick, shortly stalked, ovate- 
lanceolate, 4-6 in., entire ; stipules none. Flowers $ in. across, 
fragrant, showy, in axillary, pubescent racemes forming a terminal, 
leafy panicle ; stalks 2-bracteate near the middle. Calyx toinen - 
tose, 5-parted, a large, smooth, oblong, brown gland on the outer 
surface. Petals 5, free, reflexed, silky, clawed, unequal, much 
longer than the calyx, uppermost with a large yellow spot, the 
others white, margins wavy, fringed. Stamens 10: curved, united 
a t  the base, lowest one twice as long as the others, all anther- 
bearing. Ovary 3-lobed, 3-celled, one ovule in each cell ; style 
long, curved, stigma terminal. Fruit of 1-3 globose, 3-winged nuts 
or samaras about $ in. diam. ; wings unequal, narrowly oblong, up 
to 2 in. ; a 4th much shorter wing usually present. 

Sutlej valley, near Basantpur ; April.-Throughout India, in ravines and 
moist places, ascending to 3000 ft.-China, ,Java. 

XVI  I I .  G E R A N I A C E E  

ANNUAL or perennial herbs. Leaves opposite or alternate, simple 
or compound, stipulate except in Impatiens. Flowers often showy, 
2-sexual, regular or irregular, axillary, solit,ary, in pairs, race- 
mose or in umbel-like clusters. Sepals 5, free ; in I?npatiens 3, 
the lower one petal-like and spurred. Stamens 10 or 5, the 
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alternate ones antherless in Erodium, filaments free or united a t  
thc base ; anthers 2-celled, versatile, in Impatiens cohering round 
t'he pistil. Ovary free, 5-lobed or in Impatiens oblong ; styles 5 
or in Impatiens none, adnate to a central axis or partially united ; 
stigmas terminal, linear or capitate, in Impatiens sessile and 
minutely 5-toothed ; ovules in each cell solitary, several or 
numerous. Bruit capsular, breaking up when ripe into 5 distinct 
carpels or opening by 5 valves. Seeds few or numerous, attached 
to the central axis of the capsule.-An Order dispersed through 
nearly all temperate and subtropical regions ; rare in Australia. 
Flowers regular. 

Stamens 10, all anther-bearing. 
Leaves simple or pinnately lobed . . 1. Geranium. 
Leaves with 3 leaflets . 3. Oxalis. 

Stamens 10, only 5 anther-bearing . . 2. Erodium. 
Flowers irregular. Stamens 5 . . 4. Impatiens. 

1. GERANIUM. From the Greek geranos, a crane, referring 
to the long-beaked fruit (Crane's Bill).-Chiefly cold and temper- 
ate regions in the N. Hemisphere. 

Erect, diffuse or procumbent herbs ; joints swollen. Leaves 
opposite, stalked, orbicular and palmately lobed or of triangular 
outline and divided to the base into 3 or 5 pinnatifid segments. 
Flowers 2-sexual, regular, in pairs on axillary stalks. Sepals 5, 
free, ending in a short pointed tip. Petals 5, free, clawed, alter- 
nate with 5 glands. Stamens 10, all anther-bearing, 5 longer 
alternate with 5 shorter ; filaments flattened, united a t  the base. 
Receptacle prolonged upwards in a persistent, 5-grooved, tapering 
column. Ovary of 5 nearly distinct, 1-celled carpels, whorled round 
and adnate to the base of the column. Styles 5 ,  adnate to the 
column ; stigmas terminal, simple, linear, ultimately diverging. 
As the fruit develops, the column and styles elongate ; when ripe 
the carpels and the lower part of the styles separate from the 
column, the styles coiling upwards with a jerk and ejecting the 
seeds ; styles glabrous on the inner surface. After the seeds have 
been scattered, the persistent calyx, the column, and the curled up 
styles carrying the empty carpels, somewhat resemble a miniature 
chandelier. Seeds, one in each carpel, small, smooth. 

See Kerner's Nut. Hist. of Plants, ii. 8.76, for a description of the dispersal 
of the seeds. 
Flowers 14-2 in. diam., blue-purple . . 1. G. Wallichianum.. 
Plowers 4 in. &am. or less. 

Petals purple or pink. 
L ~ a v e s  orbicular, palmately lobed; segments 

toothed. 
Leaves hairy or pubescent. 

Leaf-segments equal . . 2. G. nepalense. 
Leaf -segments very unequal . . 3. G. diz1aricatum. 

Leaves glabrous, shining . . 5. G. 21ccidum. 
Leaves triangular, 3-5-parted ; segment3 pin- 

nately divided . . 4. G. Rohertianum. 
Petals pink with dark purple base . . 6. a. ocellatzcm. 
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1. Geranium Wallichianum, Sweet ; FI. Br. Ind. i. 430. 
Perennial, hairy ; rootstock thick. Sterns robust, 1 4  ft., erect. 
Leaves orbicular, 2-5 in. across, palmately 3-5-lobed ; segment8 
wedge-shaped, pointed, acutely and irregularly toothed ; stipules 
oblong-ovate, 4-1 in. Plowers blue-purple, 1 4-2 in. dism. Sepals 
abruptly long-pointed. Petals slightly notched, claw. hairy. 

Simla, common ; Ju1ySeptember.-Temperate Himalaya, 7000-1 1,000 ft. 
Resembles the British 0, prateme which occurs on the Chor and higher 

ranges ; ditltinguished from i t  by the 7-9-lobed leaves and linear-lanceolate 
stipules. 

2. Geranium nepalense, Sweel , PI. Br. Ind. i. 430. Perennial 
pubescent or softly hairy. Stems prostrate, diffuse, 6-18 in., 
branches rooting a t  the joints. Leaves orbicular, 14-3 in. across, 

palmatelv 3-5-lobed ; segments equal or nearly so, irregularly 
lobed and toothed ; stipules narrowly lanceolate, 4 in. Flowers 
pale purple, +g in. diam. Sepals acute, shortly pomted. Petals 
slightly notched. (Fig. 22.) 

Simla, common ; May-September.-Temperate Himalaya, 5000-9000 ft.- 
China, Japan. 
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3. Geranium divarieatum, Ehrh. Beitr. vii. 164, included under 
G. molle, Linn. ; Fl. Br. Ind. i. 432. Annual, softly hairy. Stems 
nearly prostrate, 6-24 in., diffusely branched. Leaves orbicular, 
about 2 in. across, palmately 3-5-lobed ; segments unequal, central 
one much the longest, teeth obtuse ; stipules very narrow, $ in., 
acute. Flowers pale purple, pink-veined, + in. dia8m. Sepals acute, 
minutely pointed. Petals notched. Capsules deflexed, diverging. 

Simla, on rocks, not common ; June-September.-W. Himalaya, 5000- 
8000 ft. 

4. Geranium Robertianum, Linn. ; PI. Br. Ind. i. 432. Annual 
or biennial, softly hairy, usually glandular and strongly scented, 
often turning red. Stems erect, 12-24 in. Leaves triangular, 
1-3 in. broad, divided to the base in 3-5 pinnately lobed segments, 
central segment longest, lobes acute ; stipules lanceolate, in. 
Plowers red-pink, streaked with white, in. diam. Sepals acute, 
long-awned. Petals entire. 

Narkunda, in shady valleys ; August.--M'. Himalaya, 6000-8000 ft,.-W. 
Asia, Enrope, including Britain (Herb Robert). 

5. Geranium lueidum, Linn. ; PI. Br. Ind. i. 433. Annual, 
nearly glabrous, often turning bright red. Stems slender, erect or 
diffuse, 6-12 in. Leaves shining, orbicular, 1-2 in. across, pal- 
mately 5-7-lobed ; segments bluntly toothed ; stipules acute, ; in. 
Flowers pink, hardly + in. diam. Calyx 5-angled, sepals erect, 
acute, minutely pointed, tips converging. Petals entire. 

Simla, on old walls, common ; April, May.-W. Himalaya, 6000-9000 ft.- 
N. Asia, N. Africa, Europe, including Britain (Crane's Bill). 

6. Geranium oeellatum, Camb. ; Fl. Br. Ind. i. 433. Annual, 
hoary pubescent. Stems prostrate or diffuse, 12-18 in. Leaves 
orbicular, 4-2 in. across, palmately 5-7-lobed ; segments 3-lobed, 
toothed. Petals pink, with dark purple base, forming an almost 
black spot in the centre of the flower. Sepals acute, minutely 
awned. Petals broad, entire. 

Simla, Annandale Wad ; March-May.-Hilly districts in N. India,, 1000- 
6000 ft. 

2. ERODIUM. From the Greek erodios, a heron, referring to 
the long-beaked fruit.-N. Temperate regions of the Old World ; 
South Africa, AustraJia. 

Erodium cieutarium, L'Hhit. ; Fl. Br. Ind. i. 434. Annual, 
hairy, more or less viscidly glandular. Stems tufted, branches 
prostrate, from a few inches to 2 ft. long ; joints swollen. Leaves 
opposite, mostly radical, 1 6 4  in., pinnately divided, phnules 14- 
22, pinnatifid ; segments acute, often lobed ; stipules scarious, 
broadly lanceolate, acute. Flowers small, purple, often spotted, 



in stalked, axillary, erect, 2-10-flowered umbels. Sepals 6 ,  acute, 
minutely awned. Petals 5, unequal, entire, alternate, with 5 
glands. Stamens as in Geranium except that the 5 shorter oneR 
are without anthers. Receptacle, ovary, styles, seeds and manner 
of dehiscence as in Geranium, except that the ripe carpeb are 
pitted a t  the top and the styles silky on the inner surface. 

Simla, not common ; AprihJune.-W. India, ascending to 8000 ft.-N. Asia, 
N. Africa, Europe, including Britain. 

3. OXALIS. From the Greek oxus, sharp, acid, referring to 
the taste of the leaves.-Most temperate and warm regions. 

* 
Annual or perennial herbs. Leaves with 3 sessile leaflets, 

alternate or all radical, long-stalked ; stipules small, adnate to the 
stalks. Flowers regular, 2-sexual, solitary on radical stalks or in 
small umbels. Sepals 5, free. Petals 5, twisted in bud, free, 
without glands. Stamens 10, 5 long, 5 shorter, all anther-bearing, 
filaments united a t  the base. Ovary 5-lobed, 5-celled ; styles 5, 
more or less united, stigmas capitate. Capsule ovoid or cylindric, 
5-angled, opening in 5 valves. Seeds small, 2, 3 or several in 
each cell. 

The flowers vary in the number and length of the stamens and styles. See 
Darwin's Forms of Flowers, chapter iv. 
Flowers yellow, in small umbels. Leaves alternate . . 1. 0. corniculata. 
Flowers white or pale pink, solitary. Leaves a'll radical . 2. 0. Acelosella. 

1. Oxalis corniculata, Linn. ; P1. Br. Ind .  i. 436. Annual or 
perennial, hairy. Stems procumbent, 6-18 in., much branched, 
rooting a t  the joints. Leaves alternate, $-1 in. across ; leaflets 
pale green, obcordate. Plowers in small, long-stalked umbels. 
Petals yellow, twice as long as the calyx. Capsule tomentose, 
cylindric, 4-1 in., tipped with the persistent styles. Seeds several 
in each cell. 

Simla, roadsides, common ; April-November.-Throughout India, mcending 
to 8000 ft.-Nearly all regions ; Britain. 

2. Oxalis Acetosella, Linn. ; Fl. Br. Ind .  i. 436. Perennial, 
pubescent ; rootstock scaly. Stem none. Leaves all radical, 
1-2 in. across ; leaflets obovate, faintly notched, lower surface 
often purple. Flowers solitary on long, radical stalks, 2-bracteate 
about the middle. Petals white or pale pink, reined with purple, 
3 4  times as long as the calyx. Capsule glabrous, ovoid, + in. 
Seeds 2 or 3 in each cell. 

Baghi forest, in damp, shady places ; June4uly.-Temperate Himalaya, 
8000-12,000 ft.-N. temperate regions (Britain, Itrood Sorrel). 

The seeds a,re expelled through the fissures of the opening capsule by a 
curious action dependent on a difference of tension between the outer and the 
inner seed-coats. See Kerner's Nnt. Hist. of Pla?zts, ii. 835. 

The leaves of cult,ivated plants are sometimes worn as Shamrock, but wild 
plants are hardly above ground on March 17. 
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4. IMPATIENS. Name refers to the'sudden bursting of the 
ripe capsule.-Chiefly mountainous regions in tropical Asia and 
Africa ; a few in Europe and N. America. 

Erect, succulent, usually glabrous herbs ; stems branching, 
usually hollow, joints more or less swollen. Leaves simple, alter- 
nate or opposite, sometimes whorled, sharply toothed or crenate, 
often glandular on the margins and a t  the base of the stalk ; 
stipules none. Plowers borne on slender stalks, irregular, in 
racemes or umbel-like clusters, sometimes solitary on axillary 
stalks. Sepals 3 (or 5) ; the 2 upper small, flat, usually green ; the 
lower (or 3 combined) forming the lip, much larger, petal-like, more 
or less tubular, produced a t  the base in a hollow spur. Petals 3 (or 
5) ; the upper one, the standard, broad and somewhat concave, 
often crested ; the 2 lower (each of 2 combined) forming the wings, 
smaller, deeply 2-lobed. Glands none. Stamens 5 ; filaments short, 
thick, flattened ; anthers cohering round the pistil. Ovary 
oblong, 5-celled ; stigma sessile, 5-toothed when mature ; ovules 
numerous in each cell. Capsule ovoid, club-shaped, linear or 
narrowly oblong, often irregularly swollen, bursting asunder when 
ripe by 5 valves which separate from the seed-bearing axis and 
rolling up with a jerk scatter the numerous small seeds. 

* Flowers pink, purple or crimson 

Plowers solitary on axillary stallss. Capsule tomen- 
tose . . 1. I. Ralsc/rt~inn. 

Plowers in racemes or umbel-like clusters, often pani- 
culate. Capsule dabrous. 

Leaves stalked. 
Flowers 1-14 in. long, excluding the spur. 

Capsule club-shaped, thick a t  the tip, gradu- 
ally narrowed to  the base . 2. I. Roylei, 

Capsule linear. 
Stems 4-10 f t .  Leaves opposite or whorled, 

rarely alternate . . 4. I .  gigantea. 
Stems 1-3 f t .  Leaves alternate . 7. I. amphorata. 

Flowers 4 3  in. long, excluding the spur . . 3. I.  Thomsoni. 
Leaves sessile, stem-clasping . . 5. I.  amplexicaulis. 

* * Plowers yellow 

Flowers 1 5 1 4  in. long, excluding the spur. Lip 
abruptly contracted into a strongly curved spur . 6. I. scnbridn. 

Flowers not more than 1 in. long, including the spur. 
Lip gradually narrowed into cz nearly straight spur. 

Flowers 3 in. long . 8. I. racemosn. 
Flowers 1 in. long . . 9. I.  lc~si~jora. 

* * * Flowers white, lip sometimes spotted 

Plowers 4 in. long, including the spur. Spur 4 in. long 10. I.  micmnthem7rm. 
Flowers in. long. Spur minute or none . . 11. I .  brachycentra 

1. Impatiens Balsamina, Linn. ; FZ. Br. I nd .  i. 453. Pubes- 
cent. Stems 6-18 in. Leaves alternate, sessile or shortly st'alked, 
narrowly lanceolate, 1;-2+ in., tapering to the base, sharply 
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tloothrd.   lowers pink or nearly white, $ in. long excluding the 
spur, solitary on axi llary , usually clur~tered stalks. Standard 
tipped with a small, green point. Spur 4 in. long,  lender, 
cylindric, curved. Capsule tomentose, ovoid, &-3 in. long, acute. 

Valleys below Simla ; August, September.-Throughout India, ascending to 
5000 ft.-China, Malaya. 

Widely cultivated ; common on the borders of rice fields. 

2. Impatiens Roylei, Walp. ; Fl. Br. Ind. i. 468. Glabrous. 
Stems 3-6 ft. Leaves opposite or whorled, rarely alternate, 
stalked, lanceolate, 2;-6 in., usually sharply and regularly toothed, 
long-pointed, teeth gland-tipped. Flowers pale pink, 1h14  in. 
long excluding the spur, in terminal racemes or urnbel-like 
clusters, sometimes paniculate. Lip spotted with yellow, broadly 
bell-shaped, abruptly contracted into a cylindric, curved, rather 
thick, yellow spur hardly t in. long. Capsule club-shaped, about 
1 X &  in., thickest near the tip, narrowed to the base. 

Mahasu, common ; July-September.-Tenlperate Himalaya, 7000-9000 ft. 
& 

*3. Impatiens Thomsoni, Hook. f. ; PI. Br. Ind. i. 469. Gla- 
brous. Stems 14  f t .  Leaves opposite or whorled, stalked, 
lanceolate, 2-6 in., sharply toothed or crenate, long-pointed ; a 
small bristle-like gland between the teeth or crenatures. Flowers 
pale pink: i-2 in. long excluding the spur, in terminal: umbel-like 
clusters, sometimes paniculate. Lip spotted wit'h brown'or yellow, 
funnel-shaped, gradually narrowed into a slender, tapering spur 
nearly $ in. long. Capsule club-shaped, about $ x i  in., irregularly 
swollen, tapering to the base. 

Temperate Himalaya, 6000-12,000 ft .  ; July-September. 

4. Impatiens gigantea, Edgew. ; Fl. Br. Ind. i. 469, under 
I. sulcuta. Glabrous. Stems 6 1 0  f t .  Leaves usually opposite or 
whorled, stalked, ovate-lanceolate, 3-7 in., crenate, long-pointed ; 
a small bristle-like gland on the upper side of each crenature. 
Flowers pink purple or dark crimson, 1-la in. long excluding the 
spur, in terminal, umbel-like, often paniculate clusters. Lip darker 
spotted, broadly funnel-shaped, abruptly contracted into a nearly 
cylindric, curved spur about 3. in. long. Standard keeled at  the 
back. Wings orange-streaked. Capsule linear, 1$ in. long, terete 
or nearly so, acute. 

Simla, Mahasu, common ; July-September.-Temperate Himalaya, 7000- 
12,000 ft .  

5. Impatiens amplexicaulis, Edgew. ; PI. Br. Ind. i .  469. Gla- 
brous. Steins 1-3 ft. Leaves sessile, stem-clasping, lower ones 
opposite, upper alternate, oblong or oblong-lanceolate, 3-7 in., 
long-pointed, crenate ; crenatures gland-tipped. Flowers purple, 
2-1 in. long excluding the spur, in axillary, umbel-like clusters or 
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racemes. Lip funnel-shaped, abruptly narrowed into a cylindric, 
usually nearly straight spur about & in. long. Capsule oblong, 
2-1 in., terete, acute. 

Simla ; July-September.-W. Himalaya, 5000-12,000 ft. 

6. Impatiens seabrida, DC. ; P1. Br. Ind.  i. 472. Pubescent. 
Stems 2-4 f t .  Leaves alternate, sessile or nearly so, ovate or 
lanceolate, 2-6 in., sharply toothed, teeth gland-tipped. Flowers 
yellow, spotted with brown, 1&1$ in. long excluding the spur, 

single on axillary, usually paired stalks. Lip broadly funnel- 
shaped, abruptly contracted into a slender, cylindric, incurved 
spur in. long. Standard with a green, horn-like outgrowth on 
the back, especially conspicuous in bud. Capsule linear, 14-2 in., 
terete, acute. (Pig. 23.) 

Simla, more common a t  Mahasu; July-September.-Simla to  Bhotan, 
7000-10,000 ft. 

7. Impatiens amphorata, Edgew. ; PI. Br. Ind. i. 475. Gla- 
brous. Stems 1-3 f t .  Leaves usually alternate, st'allced, lanceo- 
late, 3-6 in., crenatei; a small bristle-like gland on the upper side 
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of each crenature. Flowers purple, 1-14 in. long excluding the 
spur, in racemes or umbel-like clusters, oftcn paniculate. Lip 
darker spotted, broadly funncl-shaped, narrowed into a slender, 
cylindric, incurved spur + in. long. Standard keeled a t  the back, 
tip crested. Wings usually white on the lower half. Capsule 
linear,, 1-1Q in., terete, acute. 

Simla, in woods, common; September, October.-W. Himalaya, 5000- 
8000 ft. 

8. Impatiens racemosa, DC. ; PI. Br. Ind. i. 479. Gla- 
brous. Stems 2-3 f t .  Leaves alternate, stalked, lanceolate or 
oblong-lanceolate, 3-9 in., crenate ; crenatures gland-tipped. 
Flowers yellow, 3 in. long, including the spur, in racemes or 
umbel-like clusters. Lip boat-shaped, gradually narrowed into a. 
slender, nearly straight, tapering spur 4 in. long. Wings darker 
spotted, produced in a long, linear tail descending into the spur. 
Capsule linear, 4-g in., terete, acute. 

Simla, Fagu, Narkunda, in sha.dy, damp ra,vines ; August., September.-- 
Simla to Sikkim, 5000-8000 ft. 

9. Impatiens laxiflora, Edgew. ; Fl. Br. Ind. i. 479. Glabrous. 
Stems 2 4  f t .  Leaves alternate, stalked, lanceolate, or ovate- 
lanceolate, 3-5 in., long-pointed, crenate ; a small, bristle-like 
gland in the angle between the crenatures. Flowers yellow, 1 in. 
long including the spur, in axillary raceines or umbel-like clusters. 
Lip boat-shaped, gradually narrowed into a slender, nearly straight, 
tapering spur'*-$ in. long. Capsule linear, terete, 2 in. 

Simla, Huttoo ; August, September.-Simla to Sikkim, 6000-10,000 ft. 

10. Impatiens micranthemum, Edgew. ; PI. Br. Ind. i. 481. 
Glabrous. Steins 1 4  f t .  Leaves usually alternate, stalked, ovate- 
lanceolate, 3-4 in., crenate ; crenatures gland-tipped. Flowers 
white, the lip spotted with pink and yellow, 4 in. long including 
the spur, in racemes or umbel-like clusters usually in the a d s  of 
the upper leaves. Lip boat-shaped, gradually narrowed into a 
slender, straight, tapering spur in. long. Capsule narrowly 
oblong, + in., nearly terete, acutle. 

Huttoo ; July, August.-W. Himalaya, 6000-10,000 ft. 

"11. Impatiens brachycentra, Kar. & Kir. ; FI. Br. Ind. i. 481. 
Glabrous. Stems 4-2 f t .  Leaves alternate, stalked, ovate-lanceo- 
late, 2-5 in., crenate ; the crenatures gland-tipped. Flowers white, 

in. long including the spur, in racemes or umbel-like clusters 
usually in the axils of the upper leaves. Lip boat-shaped ; spur 
minute or none. Capsule narrowly oblong, -$ in., nearly terete, 
acute. 

Mussoorie to Iiashmir, 8000-12,000 ft. ; August, September. 
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XIX. RUTACEE 

HERBS, shrubs or small trees, often spinous, all parts more or less 
charged with aromatic glands. Leaves alternate, pinnate or 
simple ; stipules none. Flowers regular, usually 2-sexual, in 
panicles or racemes. Calyx small, 4- or 5-lobed. Petals 4 or 5, 
none in Zanthoxylum, free, usually imbricate. Stamens 5-10, 
numerous in agle ,  free, anthers 2-celled. Disk cup-shaped or 
a fleshy, cushion-like ring or inconspicuous. Ovary ovoid, 2-5- 
celled, many-celled in Bgle ; ovules 1-8, many in Bgle, in each 
cell. Styles usually united, stigmas terminal. Fruit a capsule, 
berry or drupe,. or the carpels separating when ripe. Seeds 
small.-A large Order containing among other useful plants the 
Orange, Lime, Citron, Shaddock and Pummeloe ; the name is 
taken from the typical genus Ru,tn, Rue. 
Herbs. 

Flowers 4 in. long. Leaflets $4 in., entire . . 1. Banninghazisenin. 
Flowers 1-1 3 in. long. Leaflets 2-4 in., tootl~eci . 2. Dictamnus. 

Shrubs or small trees. 
Ideaves oblong-lanceolate . . 4. Skimmia. 
Leaves pinnate. Leaflets 3-21. 

Leaf-stalks winged. 
Flowers yellow. Petals none . . 3. Zanthoxylum.. 
Flowers white. Petals 4 . , 6. Lim.onia. 

Leaf-stallrs not +.nged. 
Leaflets 11-21. Stamens 10 . . 5. Murraya. 
Leaflets 3-5. Stamens numerous . . 7. B g l e .  

1. BCENNINGHAUSENIA. In  honour of Freiherr von Ben-  
ninghausen, a German botanist.-Mountains of N. India to China 
and Japan. Only the following species. 

B~nninghausenia albiflora, Reichenb. ; Fl. Br. Ind. i. 486. A 
perennial, nearly glabrous herb. Stems erect, 1-2 ft., branching. 
Leaves gland-dotted, 2-pinnate ; leaflets ovate, 5; in., entire. 
Flowers 2-sexual, white, about in. long, in a terminal, leafy 
panicle. Calyx short, 4-lobed, persistent. Petals 4, much longer 
than the calyx, oblong, soon falling off. Stamens 6-8, unequal, 
inserted outside the base of a cup-shaped disk. Ovary 3-5-celled, 
stalked, lobed ; styles 3-5, united, stigmas minute ; ovules 6-8 in 
each cell. When ripe the carpels separate as small, several-seeded , 
distinct fruits. (Fig. 24.) 

Simla, common in woods ; July-September.-Temperate Himalaya, 4000- 
BOO0 ft.-Japan. 

The crusiedleaves have n strong, disagreeable smell. The plant is known 
among the hillmen as pissz~ mar, the flea killer. 
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2. DICTAMNUS. The classical name of D. albus.-f3. Europe 
to China. 

*Dictamnus albus, Linn. ; FZ. Br. I r ~ d .  i. 487. A perennial, 
heavy-scented herb, covered with small, raised glands. Stern 
robust, erect, 12-24 in., branched. Leaves gland-dotted, odd- 
pinnate, 6-12 in. ; leaflets 9-15, oppo~ite, sessile, ovate-lanceolak, 
2-4 in., toothed. Flowers 2-sexual, showy, 1-14 in. long, pink or 
white, in an erect, terminal raceme 6-12 in. long. Sepals 5, 

FIG. 24. BCENNINGHAUSENIA ALBIFLORA. 

narrowly lanceolate, persistent. Petals 5, much longer than the 
sepals, lmceolate, nearly equal, spreading. Stamens 10, as long 
as the petals, hairy, glanddar, bristle-tipped. Ovary nearly 
sessile, ovoid, rough with glandular hairs, 5-celled ; ovules 3 or 4 
in each cell ; style long, simple. When ripe the carpels separate 
as 2-3-seeded, tomentose, beaked, distinct fruits 1 in. long. Seeds 
black, shining. 

IV. Himalaya, 6000-8000 ft.-Asia, S. Europe. 
Frequently cultivated in gardens in England. 

3. ZANTHOXYLUNI. Prom the Greek xanthos, yellow, and 
xylon, wood.-Most tropical and warm regions. 
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Zanthoxylum alatum, Roxb. ; Fl. Br. Ind. i. 493. A shrub or 
small tree, nearly glabrous ; stem and branches armed with long, 
sharp prickles, those on young stems conical, thick, rising from a 
corky base. Leaves odd-pinnate, 2-6 in., stalk winged, 2 stipular 
spines a t  the base ; leaflets 5-9, opposite, sessile, lanceolate, 2 4  
in., gland-dotted, entire or with a few small teeth ; midrib often 
prickly. Flowers small, yellow, 1- or 2-sexual, crowded in pubes- 
cent, short, lateral panicles. Calyx 6-8-lobed. Petals none. 
Stamens 6-8 (in the female flowers none), much longer than the 
calyx. Carpels 1-3, rarely 4 or 5 (rudimentary in the male 
flowers), distinct ; styles lateral, free, stigma capitate ; ovules 2 
in each carpel. Fruit of 1-3 small, pale red, globose drupes 
ultimately splitting in 2 valves. Seed solitary, black, shining. 

Simla ; April4une.-Himalaya, below 5000 f t .  
Walking sticks and clubs are made from the stems ; the fragrant twigs are 

used as tooth brushes. 

4. SKIMMIA. An adaptation of the Japanese name.-Tern- 
perate Himalaya, 6000-10,000 ft., Afghanistan, China, Japan. 

Skimmia Laureola, Sieb. & Zucc. ; PI. Br. Ind. i. 499. A glab- 
rous shrub, 3-8 f t .  Leaves gland-dott'ed, oblong-lanceolate, 3-6 in., 

entire, crowded near the end of branches. Flowers about 4 in. 
diam., yellow or white, 1- or 2-sexual, in compact, erect, terminal 
panicles 14-2 in. long. Calyx 5-lobed, persistent. Petals oblong, 
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much longer than the calyx. Stamens 5 (none in the femalc 
flowers), filaments as long as the petals. Ovary ovoid (rudiment- 
ary in the male flowers), 3-celled, ovule 1 in each cell ; ~tylc: 
divided a t  the top in 3 short, stigmatic branches. I)ru)-,e ovoid, 
red, 4-2 in. long, containing 2, sometimes 1 or 3 seedq. (Fig. 25.) 

Simla, Mahasu, common ; April, May, often flowering again in the autumn. 
-Temperate Himalaya, 6000-10,000 f t .  

The leaves have a strong orange-like smell when crushed. 

5. MURRAYA. In honour of J. A. Murray, a botanical author 
of the seventeenth century, born a t  Stockholm.-Tropical Asia. 

Murraya Kcenigii, Spreng. ; Fl. Br. Ind. i. 503. A small, 
pubescent tree. Leaves gland-dotted, odd-pinnate, 6-12 in., often 
crowded towards the end of branches, stalk not winged ; leaflets 
11-21, alternate, shortly staked, lanceolate, 1-2 in., entire or with 
a few small teeth near the tip. Plowers white, 5 in. long, 2-sexual, 
in terminal panicles. Calyx 5-parted, persistent. Petals 5, nearly 
erect, much longer than the calyx, dotted with green glands. 
Stamens 10, free, 5 long, 5 shorter. Ovary ovoid, 2-celled, sessile 
on a fleshy disk ; ovules 1 or 2 in each cell ; stvle terminal, short, 
stigma capitate. Berry ovoid, ) in. diam., blick, wrinkled, seeds 
1 or 2. 

Sutlej valley ; May, June.-Throughout India, ascending t o  5000 ft,. 
Often cultivated ; the aromatic leaves are used to flavour curries. 

6. LIMONIA. From Lirnuna, the Persian name of the citron. 
-Tropical Asia. 

Limonia aeidissima, Linn. ; Fl. Br. Ind. i. 507. A glabrous 
shrub or small tree, armed with long, straight spines. Leaves 
gland-dotted, odd-pinnate, 1-4 in., stalk broadly winged ; leaflets 
5-9, opposite, sessile, ovate, t-l& in., crenate or sharply toothed. 
Plowers 2-sexual, white, ) m. diam., in short, axillary, often 
leafy racemes. Calyx 4-lobed, persistent. Petals 4, gland-dotted, 
much longer than the calyx. Stainens 8, nearly equal, shorter 
than the petals. Ovary 4-celled, sessile on a ring-shaped disk ; 
ovule 1 in each cell ; style terminal, short, stigma capitate. Berry 
globose, $ in. diam., acid, yellow, turning to dark purple, smooth, 
containing 2 4  seeds. 

Valleys below Simla ; April, May.-Hilly districts throughout India, ascend- 
ing t o  4000 ft. 

The hard, yellow wood is used for the axles of oil-presses, rice-pounders, etc. 

7. EGLE. Classical name of one of the Hesperides ; derived 
from the Greek aigle, sp1endour.-Tropical Asia and Africa. 
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Egle Marmelos Correa ; Fl. Br. I y ~ d .  i. 516. A sllzall tree, 
attaining 35 ft. in cultivation, arined with long, straight spines. 
Leaves glabrous, odd-pinnate, 2-3 in., stalks not winged ; leaflets 
3, rarely 5, ovate-lanceolate, 2-3 in., crenate, lateral ones opposite, 
nearly sessile, terminal long-stalked. Flowers 2-sexual, white, 
14 in. diam., in short panicles. Calyx 5-lobed, soon falling off. 
Petals 5, thick, oblong, much longer than the calyx, gland-dotted, 
spreading. Stamens numerous, filaments short, anthers narrow, 
very long, erect. Ovary ovoid, 10-20-celled ; style terminal, 
short, stigma capitate ; ovules many in each cell. Berry grey or 
yellow, globose, 2-5 in. diam., rind woody, cells 8-16. Seeds 
numerous, flat, oblong, woolly, embedded in orange-coloured, 
sweet, aromatic pulp. 

Valleys below Simla, often planted near villages ; May.-Throughout India, 
ascending to 4000 ft. 

The RU tree. Wood very hard, used for naves of cart-wheels, etc. ; the pulp 
of the fruit is a valuable medicine. 

XX. SIMARUBACEE 

A SMALL Order of trees or shrubs growing in most tropical or sub- 
tropical regions. The characters are those of Rutaceae except 
that the leaves are not gland-dotted.-Simarouba is the Carib 
name for a tree, Simaruba amara, whose bark is used medicinally 
by the natives of S. America. 

PICRASMA. Prom the Greek picrasmos, bitterness, referring 
to the intensely bitter bark.-Tropical Asia, W. Indies, Brazil. 

*Piwasma quassioides, Benn. ; PI. Br. Ind. i. 520. A tall 
shrub ; all parts very bitter ; inflorescence and young parts pubes- 
cent, otherwise glabrous. Leaves alternate, odd-pinnate, 10-18 
in. ; leaflets opposite, sessile, ovate-lanceolate, 2 4  in., toothed, 
long-pointed, the lowest pair much smaller than the others. 
Flowers regular, polygamous, small, green, in axillary panicles. 
Sepals 5, imbricate, persistent. Petals 5, much longer than the 
sepals, ovate, acute, valvate, enlarged and persistent in fruit. 
Stamens 5 (none in the female flowers), as long as the petals, 
hairy a t  the base ; anthers 2-celled. Ovary free (none in the inale 
flowers), sessile on a thick, cushion-like disk, lobed, 3-5-celled ; 
ovule 1 in each cell ; styles 3-5, free a t  the base and tips, colieril~g 
near the middle, stigmas terminal. Fruit of 1-5 nearly drv, 
black, globose, 1 -seeded drupes about 1 in. diam. 

Outer Himalaya, from the Chenab to Nepal, between 3000 and 6000 ft. ; 
April-June.-S. China. 
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XXI. M E L I A C E E  

TREES ; young parts and inflorescence pubescent, otherwise 
glabrous. Leaves alternate, pinnate or 2-pinnate ; leaflets oppo- 
site or nearly so, shortly stalked, unequal-sided, not gland-dotted. 
Flowers rkmerous, small, regular, 2-sexual, usually sweet-scented, 
in panicles. Calyx 5- or 6-parted. Petals 5 or 6, much longer 
than the calyx, free, imbricate. Stamens 10 or 5, filaments 
united or free, anthers 2-celled. Ovary ovoid, 3-5-celled, sessile 
on a fleshy disk ; style terminal, simple ; stigma peltate, lobed ; 
ovules 2 or several in each cell. Fruit a drupe or capsule ; seeds 
1, 5 or many. 
Stamens 10-12, united in a tube. Ovules 1 or 2 in each cell . 1. Melia. 
Stamens 5, free. Ovules 8-12 in each cell . 2. Cedrela. 

The Mahogany tree, Swietenia Ma7~ago~i ,  a native of Central America, is 
often planted in India ; there are several good specimens in the Saharunpore 
Botanical Gardens and a fine avenue at  the Hoogly railway station. 

1. MELIA. The Greek name of the Ash, Fraxinus.-Asia, 
Australia. 

Trees, 20-40 ft. Leaves pinnate or 2-pinnate ; leaflets nearly 
opposite, toothed, long-pointed. Flowers honey-scented, in large, 
axillary panicles. Calyx 5- or 6-parted. Petals 5-6, narrowly 
spathulate. Stamens 10-12, filaments united in a tube, toothed 
a t  the top, anthers sessile within and below the top of the tube. 
Ovary 3- or 5-celled, disk ring-shaped ; stigma 3- or 5-lobed ; 
ovules 2 in each cell. Drupe ovoid or globose ; stone 1- or 5-celled ; 
seeds one in each cell, small, smooth. 
Leaves pinnate. Flowers white . . 1. M. dndicn. 
Leaves 2-pinnat,~. Flowers Lilac . . 2. M. Azehrach. 

1. Melia indica, Brandis ; FZ. Br. Ind. i. 544, under M. Azadi- 
rachta, Linn. Leaves odd-pinnate, 9-15 in., crowded near the 
end of branches ; leaflets 9-13, lanceolate, 1-3 in. Flowers white, 

in. long. Calyx-segments 5, rounded. Petals 5. Anthers 10. 
Ovary usually 3-celled. Drupe ovoid-oblong, 6: in., smooth, 
dark purple when ripe ; stone 1-celled, 1-seeded. 

Simla, in valleys ; March-May.-Throughout India, ascending to  5000 ft. 
The A'eem tree, t,hough not truly mild in India, is often planted and fur- 

nishe~ excellent timber. The bit,ter bark and leaves are used medicinally and 
an oil is expressed from the fruit. Held sacred by the Hindus ; wood used 
for illaki~lg idols. 

2. Melia Azedaraeh, Lin,n,. ; Fl. Br. Ind. i. 544. Leaves 2- 
pinnate, 9-18 in. ; leaflets 3-7, ovate-lanceolat e, &-14 in. Flowers 
lilac, I-; in. long. Calyx-segments 5 or 6, acute. Petals 5 or 6. 

Cf 
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Starninal-tube purple, anthers 10 or 12. Ovary usually 5-celled. 
Drupe ovoid or globose, 4-2 in. diam., yellow and wrinkled when 
ripe ; stone 5-celled, 5-seeded. 

Valleys below Simlu, Sainj in the Giri valley; March-May.-Planted 
throughout India ; wild in the N.W. Himalaya up to  5000 ft.-Persia, China. 

The Buknite or Persian lilao, theugh not probably truly wild in India, is 
commonly planted in the plains. Wood used for furniture. The bitter bark 
and leaveszare used inpative medicine and an  oil is extracted from the fruit. 

2. CEDRELA. Diminutive of the Latin cedrus, a cedar, referring 
to the aromatic wood.-Tropical Asia, Australia and America. 

Trees attaining 60-70 ft. Leaves pinnate ; leaflets lanceolate 
or ovate-lanceolate, long-pointed, entire or toothed. Plowers 
white or pink, about 1 in. long, in terminal, pendulous panicles. 
Calyx small, 5-parted. Petals 5, oblong, erect. Stamens 5, free, 
inserted on the disk ; disk thick, orange-coloured, lobed. Ovary 
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&celled ; stigma 6-lobed ; ovules 8-12 in each cell. Capsule open- 
ing from the top by 6 valves which ultimately fall away and leave 
the axis and cell-partitions as a pentagonal column of soft wood ; 
seeds numerous, wingod. 
Leaflets entire. Paniclee shorter than the leaves. Ovary hairy 1. C. Toona. 
Leaflets toothed. Panicles longer than the leaves. Ovary 

glebroue . 2. C. serrata. 

1. Cedrela Toona, Roxb. ; Fl. Br. Ind. i. 568. Leaves even- 
pinnate, 12-18 in. ; leaflets 10-20, nearly opposite or sometimes 
alternate, 2-5 in., entire. Panicles shorter than the leaves. 
Flowers honey-scented. Calyx-segments obtuse or acute, ciliate. 
Petals ciliate. Ovary hairy. Capsule oblong, 9-1 in. long ; ueeda 
winged a t  both ends. 

Sutlej valley ; April, May.-Throughout India, ascending to 3000 ft.- 
Java, Australia. 

The Toon tree ; timber highly valued for furniture, door-panels, carving, 
etc. 

2. Cedrela serrata, Royle ; F1. Br. Ind. i. 568, under C. Toona. 
Leaves usually odd-pinnate, 15-20 in. ; leaflets 15-25, opposite, 
3-6 in., toothed. Panicles longer than the leaves. Flowers 
usually pink, rather fetid. Calyx-segments obtuse, glabrous. 
Petals glabrous. Ovary glabrous. Capsule ovoid, acute, 1 f i l h  in. 
long ; seeds winged only a t  the upper end. (Fig. 26.) 

Matiana, Sainj in the Giri valley ; May, June.-W. Himalaya, 3000-8000 ft., 
in moist, shady placee. 

The Hill Toon, Native name Tooni. 

XXII. AQUIFOLIACEE 

A SMALL, widely spread Order, represented in India by a single 
genus.-Aquifolium, pointed leaf, was the classical name of the 
Holly. 

ILEX. The classical name of the holm or evergreen oak, 
which often has pricldy, holly-like leaves.-Widely spread in 
tropical and temperate regions, most numerous in S. America. 

Evergreen shrubs or small trees. Leaves alternate, simple, 
shortly stalked, hard, shining, usually toothed ; stipules small, 
soon falling off. Flowers small, white, 1- or $-sexual, regular, 
crowded in asillary clusters. Calyx 4-parted, persistent. Petals 4, 
broadly ovate, obtuse, united a t  the base. Stamens 4, about as 
long as t,he petals and adhering to their base, anthers 2-celled. 
!Ovary globose, sessile, 24-celled ; stigma broad, sessile, lobed ; 
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ovules solitary in each cell. Drupe globose, containing 2 4  one- 
seeded stones. 

The British holly is Ilex Aquifoliwm. 

Leaves 2-4 in., spinous-toothed or entire. Drupe usually of 2 
stones . 1. I. dipyrc,)~u. 

Leaves 4-8 in. ; teeth small, close, regular. Drupe of 4 stones 2.  I .  odorala. 

1. Ilex dipyrena, Wall. ; F1. Br. Ind. i. 599. Leaves ovate 
or ovate-lanceolate, 2-4 in., spinous-toothed or entire. Flowers 

usually 2-sexual. Ovary 2-, rarely 3- or 4-celled. Drupe scarlet, 
globose, Q in. diam., containing 2, rarely 3 or 4 stones. (Fig. 27.) 

Simla, frequent ; April-June.-Temperate Himalaya, 5000-8000 f t .  

2. Ilex odorata, Buch.-Ham. ; Fl. Br. Ind. i. 599. Leaves 
oblong-lanceolate, 4-8 in., long-pointed ; teeth numerous, small, 
close-set, regular. B'lonrers 1-sexual. Ovary 4-celled. Drupe 
black, ovoid, $ in. long, usually containing 4 stones. 

Valleys below Simla ; April, May.-Temperate Himalaya, 3000-6000 ft. 
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SHRUBS or small trees. Leaves opposite or alternate, stalked, 
simple, not lobed or gland-dotted ; stipules small, soon falling off. 
Plowers small, regular, usually 2-sexual, sometimes polygamous, 
in loose, forking cymes or panicles. Calyx 4- or 5-parted, persis- 
tent, lobes imbricate. Petals 4 or 5, free, spreading, longer than 
the sepals, imbricate, inserted on or beneath the margin of the 
disk. Stamens 4 or 5, inserted on or beneath the margin of the 
disk, alternate with the petals, filaments short, awl-shaped, 
anthers %celled. Disk broad, fleshy, occupying the bottom of the 
calyx, often lobed. Ovary sessile on the disk or partially immersed 
in it, usually lobed, 3-5-celled, ovules 2 in each cell ; style ghort, 
erect, sometimes divided a t  the top in stigmatic arms. Fruit a 
capsule or a drupe. Seeds 1, rarely 2 in each cell, usually en- 
veloped in a red, fleshy, outer coat (aril or arillode).-A small 
Order scattered over the tropical and temperate regions of the 
whole world. 
Leaves opposite. 

Stamens inserted on the margin of the disk. Fruit a 
winged, angled or prickly capsule . . 1. Euonymw. 

Stamens inserted under the edge of the disk. Fruit an 
ovoid drupe . . 4. Ela?oden.drora. 

Leaves alternate. 
A climbing shrub. Flowers in terminal panicles. Capsule 

globose . 2. Celastrus. 
An erect shrub. Vlowers in axillary cymes. Capsule 

3-angled . 3. Gyrnnosporia. 

1. EUONYMUS. The classical name for plants of this genus ; 
derived from the Greek eu, good, and onoma, a name.-Asia, N. 
America, Europe (Britain, Spindle tree, E. europceus). 

Trees or shrubs, glabrous. Leaves opposite, shortly stalked, 
toothed. Flowers 2-sexual, in axillary cvmes. Calyx flat, 4- or 5- 
parted, lobes obtuse. Petals 4 or 5, often toothed or fringed. 
Stamens 4 or 5, inserted with the petals on the margin of the 
nearly flat disk. Ovary immersed in the disk, 3-5-celled ; style 
sometimes minute. Capsule 4- or 5-lobed, lobes angled or winged, 
globose and prickly in E. echilmtus ; cells 4 or 5, opening down 
the middle ; seeds 1, rarely 2 in each cell, enveloped in a fleshy, 
red coat or arillode, and remaining exposed after the capsule has 
opened. 
Leaves thick, leathery. Petals crenate, fringed or toothed. 

Erect trees. Capsule smooth. 
Petals purple-veined, crenate. Capsule 4- or 5-angled, 

not winged . . 1. E. tingem. 
Petals white, fringed. Capsule with 4 broad, rounded 

wings . 4. E. pendulus. 
Climbing shrubs.' ~ a i s u l e  prickly. petals toothed . 3. E.  edrinotu*, 
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Leaves thin, membranous. Pet.als entire. 
Style minute. Capsule with 4 long, tapering wings 2. E. 2aceru.s. 
Style short, distinct. Capsule 4-lobed, not winged 5. E. Hamiltonialtus. 

1. Euonymus tingens, Wall. ; PI. Br. Ind. i. 610. A small 
tree. Leaves thick, leathery, ovate or ovate-lanceolate, 1-3 in. ; 
upper surface dark green, wrinkled, lower pale ; margins crenate 

FIG. 28. EUONYMUS TINOENS. 

or sharply toothed. Flowers 4 in. diam., the parts in 5'a, rarely 
in 4's. Petals orbicular, yellow-white, purple-veined, margins 
minutely crenate. Style as long as the stamens. Capsule obscurely 
4- or 5- angled, not winged. (Pig. 28.) 

Simla, common ; May.-W. Himalaya, 6000-10,000 ft. 

2. Euonymus lacerus, Buch.-Ham. in D. Don, Prodr. 191 ; PI. Br. 
Ind. i. 61 1, under E. jimbriatus. A shrub or small tree. Leaves thin, 
membranous, ovate or orbicular, 2-3 in. ; teeth acute, small and 
regular or deep and somewhat irregular. Plowers B ir~. diam., the 
parts in 4's. Petals broadlyovate, white, entire. Stamens very 
short. Style minute. Capsule with 4 long, tapering wings. 

Narkunda, Shali ; May, June.-Temperate Himalaya., 8000-10,000 ft. 

* 3. Euonymus echinatus, Wall. ; Fl. Br. Ind. i. 61 1. A large, 
climbing shrub ; stems a.ttached to trees or rocks by tufts of aerial 
rootlets. Leaves leathery, ovate-lanceolate, 2-3 in. ; upper sur- 
face dark green, lower paler ; margins crenate or bluntly toothed. 
Flowers in. diam., the parts in 4's. Petals orbicular, white, 



minutely toothed. Style distinct. Capsule prickly, globose, in. 
diam . 

Himalaya, 7000-12,000 ft. ; March, April.-Ctiina, Luchu archipelago. 

4. Euonymus pendulus, Wall. ; PI. Br. Ind. i. 612. A small 
tree ; branches drooping. Leaves thick, leathery, oblong-lanceo- 
late, 2&-5 in. ; upper surface dark green, shining, lower pale ; 
margins sharply toothed. Flowers + in. diam., the parts in 4's, 
rarely in 5's. Petals ovate-oblong, white, minutely fringed. Style 
short but distinct. Capsule with 4 broad, rounded wings. 

Simla, the Glen, Shali; May, June.-Temperat'e Himalaya, 3000-8000 f t .  

5. Euonymus Hamiltonianus, Wall. ; Fl. Br. Ind. i. 612. A 
shrub or small tree. Leaves thin, membranous, ovate or oblong- 
lanceolate, 24-4 in., minutely toothed. Flowers + in. diani., the 
parts in 4's. Petals oblong-lanceolate, green-white, entire. Style 
short but distinct. -Capsule deeply 4-lobed, not winged. 

Narkunda ; June.-W. Himalaya, 4000-9000 ft. 

2. CELASTRUS. The Greek name of the Privet, Ligustrurn 
vu1gare.-Tropical Asia, Australia, N. America. 

* Celastrus paniculata, Willd. ; Fl. Br. Ind. i. 617. A climbing 
shrub ; branches covered with small, white, wart-like excrescences. 
Leaves alternate, glabrous, membranous, ovate or orbicular, 24- 
44 x 2-3+ in., toothed, abruptly pointed. Flowers polygamous, 
pale yellow-green, in terminal, pendulous panicles. Calyx 5- 
parted, lobes rounded. Petals 5, insert,ed under the disk. Stainens 
5, inserted on the margin of the disk. Ovary 3-lobed. sessile on 
the concave disk, 3-celled ; o\-ules 2 in each cell ; style acute. 
Capsule globose, $ in. dia'm., cells 3, opening down the middle ; 
seeds 3 or 6, each enveloped in a red, fleshy coat or aril and remain- 
ing exposed after the capsule has opened. 

Throughout India, ascending to 4000 ft. ; April4une.-Malay archipelago. 

3. GYMNOSPORIA. From t'he Greek gymnos, naked, and 
spora, a seed.-Many warm regions of the Old World.-This genus 
is merged in Celastrus in Benth,. & Hook. f. Gen. Plant. i. 997. 

Gymnosporia Royleana, Wa,ll. ; PI. Br. Ind. i. 620. A stiff, 
erect, much -branched? spinous shrub, 8-12 ft. Leaves alternate, 
glabrous, ovate or orbicular, 2-1g in., menate or sharply t,oothed. 
Flowers numerous, 2-sexual, white, in short, axillary cymes. 
Calyx 5-parted, lobes obtuse, ciliate. Petals 5, oblong. Stamens 5, 
inserted under the margins of the 5-lobed disk. Ovary half 
iiiimersed in the disk, 3-lobed, 3-celled ; style 3-lobed at  the top. 



Capsule 3-angled, $ in. diam., cells 3, opening down the middle. 
Seeds 3, half enveloped in a red, fleshy, outer coat or aril. 

Butlej valley ; March-October.-N.!\'. India, ascending to 4000 ft., usually 
on hot, dry, rugged slopes. 

4. ELEODENDRON. Prom the Greek elaia, an olive, and 
dendron, a tree, referring to the shape of the fruit and to its oily 
seeds.-S . Africa, Asia, America, Australia. 

* Elaeodendron glaucum, Pers. ; FE. Br. Ind. i. 623. A tree. 
Leaves opposite, glabrous, hard, leathery, very variable in shape 
and size, ovate, orbicular or oblong, 2-4x1-2$ in., crenate, 
sharply toothed or nearly entire ; stalks 4-1 in. Flowers yellow- 
brown, usually 2-sexual, in large, axillary cymes. Calyx 5-parted, 
lobes obtuse. Petals 5, oblong. Stamens 5, inserted under the 
margin of the disk, filaments recurved. Ovary conical, 3-lobed, 
half immersed in the disk, 3-celled ; style entire. Drupe ovoid, 
Q in. long, yellow-green ; stone 1- or 2-celled, cells 1-seeded. 

Throughout India, ascending to 6000 ft. ; February-June. 

XXIV. R H A M N A C E E  

SHRUBS or sinall trees, usually erect, often spinous, tendril-bear- 
ing only in Helinus. Leaves simple, alternate or nearly opposite, 
entire or toothed, with 3-5 prominent, basal nerves or feather- 
veined ; stipules small, soon falling off, spinous and persistent in 
Zixyphus. Flowers very small, yellow-green, regular, usually 2- 
sexual, in axillary clusters, cymes or panicles, rarely solitary, um- 
bellate in Helinus. Calyx-tube cup-shaped, persistent, free or in 
Helinus adherent to the ovary ; limb 4- or 5-lobed, segments val- 
vate, erect or spreading, triangular, acute, keeled on the inner 
surface, usually falling off after flowering. Petals 4 or 5, rarely none, 
inserted on the mouth of the calyx-tube or on the margin of the 
disk, smaller than the calyx-lobes, hood-like or the margins in- 
folded. Stamens 4 or 5, inserted with and opposite to the petals. 
more or less enclosed by them a t  least a t  first. Disli usually thicli : 
in Rl~amnus thin,lining or filling up the calyx-tube; in Helinzis ring- 
shaped and lying on the top of the ovary. Ovary sessile, superior, 
except in Helinm, sometimes more or less immersed in the disk, 
2-4-celled ; style erect, simple, usually short. stigma terininal, 3- 
branched or 3-lobed. Fruit drupaceous, containing 1-4 one-seeded 
stones, the base, except in Helinus, enclosed in the persistent calyx- 
tube.-An Order inhabiting tropical and temperate regions. 
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Leaves prominently 3-5-nerved from the base . . 1. Zizyphua. 
Leaves feather-veined. 

Leaves toothed. 
Leaves alternate (except B. virgaks). Disk very thin. 

Ovary quite free . 3. Rhamnue. 
Leaves opposite or nearly so (see also Bhamnue 

virgutus). Disk thick, surrounding the ovary . 4. Sagerelia. 
Leaves entire. 

Branches without. tendrils. Ovary 2-celled, free . 2. Berchem.ia. 
Branches with terminal tendrils. Ovary 3-celled, ad- 

herent to the calyx . . 5. Helinua. 

1. ZIZYPHUS. From zizouj, the Arabic name of the Lotus, 
2. vulgaris.-Tropical and temperate regions. 

Erect shrubs or small trees. Leaves alternate, usually shortly 
stalked, prominently 3-5-nerved from the base ; stipules persist- 
ent, spinous, sharp, usually unequal, sonietimes only one. Flo~rers 

unequally stalked, crowded in small, axillary cymes or clusters. 
Calyx 5-parted, tube short. Petals 5, deflexed ; disk thick, flat, 
filling up the calyx-tube. Stamens 5. Ovary immersed in the disk, 
2-celled ; style 2-branched. Drupe fleshy ; stone 1-2-celled. 
Flowers and lower surface of leaves tomentose . . 1. 2 .  Jujuba. 
Flowers and lower surface of leaves glabrous . . 2. 2. oxyphylla. 
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1. Zizyphus Jujuba, Lamk. ; Fl. Br. I n d .  i. 632. Usually a 
small tree, sometimes a shrub ; trunk short, branches sprcacling, 
drooping a t  the ends ; young shoots tomentose. Leaves some- 
times sessile, oblong-ovate or nearly orbicular, 1-3 in., entire or 
with small, close-set teeth ; upper surface dark green, glabrous, 
lower grey or tawny tomentose. Flowers tomentose outside, 
crowded in small, stalked or sessile, axillary cymes. Drupe sweet, 
globose on wild trees, ovoid on cultivated, $-2 in., dark brown, 
orange or red ; stone wrinkled, usually 2-celled. 

Simla ; July, August.-Cultivated and self-sown throughout India, ascending 
to 6000 ft.-Asia, Australia, tropical Africa ; widely spread. 

The Rkr tree, cultivated for its edible fruit, is exceedingly variable in the 
shape of the leaves, the density of the tomentum, and also in the shape and eize 
of the fruit. May be found in flower or fruit a t  almost any season. 

2. Zizyphus oxyphylla, Edgew. ; Fl. Br. I n d .  i. 634. Quite 
glabrous ; branches purple. Leaves unequal-sided, ovate, 1 k 2 $  
in., crenate or sharply toothed, long-pointed, acute. Flowers 
glabrous, in small, axillary clusters, sometimes solitary. Drupe 
orange, ovoid, 4 in. ; stone 1-celled. (Pig. 29.) 

Simla, Mahasu ; July-September.-Temperate Himalaya, 1000-7000 ft. 

2. BERCHEMIA. Probably in honour of Van Bergheim 
(French, Berchem), a Dutch painter of the seventeenth century.- 
Tropical regions of Asia, Africa and America. 

Erect OF climbing, glabrous shrubs, without pines. Leaves 
alternate, shortly stalked or nearly sessile, entire, ovate, feather- 
veined ; veins 5-15 pairs, parallel, straight. Flowers on short, 
unequal stalks in small, axillary or termlnal clusters or cymes, 
sometimes panicled. Calyx 5-parted, tube cup-shaped. Petals 5. 
Stamens 5. Disk thick, lining the calyx-tube. Ovary surrounded . 
by the disk, 2-celled, ovoid, narrowed upwards in a straight, simple 
style as long as the petals ; stigma 2-lobed. Drupe cylindric or 
ovoid ; stone 2-celled. 
Leaves 2-3 in. Plowers in terminal panicles . . 1. B. jioribz~nda. 
Leaves 6 1  in. Flowers in small, axillary or terminal clusters 2. B. lin.eata. 

* 1. Berchemia floribunda, Wall. ; PI. Br. I n d .  i. 637. A 
climbing shrub. Leaves 2-3 in., acute, lower surface pale ; veins 
10-15 pairs. Flowers clustered in large, terminal panicles. Drupe 
oblong, flattened, 3 in., purple. 

Temperate Himalaya, Sikkim to the Jhelam, 3000-6000 f t .  ; June, July. 

* 2. Berchemia lineata, DC. ; Fl. Br. I n d .  i. 638. A small, 
diffuse shrub. Leaves sometimes nearly sessile, i-1 in., obtuse ; 
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veins 5-7 pairs. Plowers in small, axillary or terminal clusters. 
Drupe ovoid, $ in., purple-blue. 

Temperato Himalaya, Sikkim to the Indue, 4000-10,000 ft., ueually on 
rocks ; May-July. 

8. RHAMNUS. The classical name of some spinous shrub, 
perhaps a Rhamnus or Lycium.-Most warm and temperate 
regions except Australia. 

Shrubs or small trees, usually erect, spinous or unarmed. 
Leaves alternate, nearly opposite in R. wirgatus, stalked, toothed, 
f eather-veined, veins nearly parallel. Plowers sometiines poly- 
gamous, on short, unequal stalks in axillary clusters or panicles, 
rarely solitary. Calyx 4- or 5-parted, tube cup-shaped. Petals 4- 
5 or none. Stamens 4-5. Disk thin, lining the calyx-tube. Ovary 
a t  the bottom of the calyx-tube, quite free, 34-celled, narrowed 
upwards into a short, 2-4-branched style. Drupe small, berry- 
like, obovoid or globose, black when ripe, containing 2 4  stones. 
Spinous. Leaves nearly or quite opposite . . 1. R. virgatus. 
Unarmed. Leaves alternate. 

Erect shrubs or trees. Leaves 2 6 5  in. 
Flower-cluuters axillary. Petals none . . 2. R. prpureus. 
Flower-clusters in axillary particles. Petale 5 . 3. R. triqueter. 

A procumbent shrub. Leaves +1$ in. . . 4.  R. procurnbe?ls. 

1. Rhamnus virgatus, Roxb. ; Fl. Br. Ind. i. 639, under R. 
dahuricus. A spinous shrub or small tree, nearly or quite glabrous. 
Leaves opposite or nearly so, sometimes in clusters or crowded 
near the end of short, thick, opposite branches, lanceolate or ovate, 
1-4 in., often long-pointed, sometimes crenate. Plowers crowded 
in the axils of the clustered leaves or a t  the base of branches. 
Drupe obovoid, in. long. 

Simla, Mahasu, common ; April4une.-Hilly districts throughout India, 
ascending to 9000 ft.-N. China, E. Siberia, Manchuria. 

Closely allied t,o the common Buckthorn of Britain (R. catharticus). 

2. Rhamnus purpureus, Edgw. ; Fl. Br. Ind. i. 639. An 
unarmed shrub, glabrous or nearly so ; young branches purple. 
Leaves alternate, rarely nearly opposite, ovate-lanceolate, 2&5 in., 
often abruptly pointed. Flowers in small, axillary clusters. Petals 
none. Drupe obovoid, in. long. 

Simla, Jako, Narkunda ; May, June.--TV. Himalaya, 5000-10,000 ft. 

3. Rhamnus triqueter, Wall. ; F1. Br. Ind. i. 639. An un- 
armed, pubescent shrub or small tree. Leaves alternate, oblong- 
ovate, acute, 3-5 in. Plowers in small clusters on long branches 
of axillary panicles. Drupe ovoid, $ in. 

Valleys below Simla ; May-August.-TV. Himalaya, 3000-6000 ft. 
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4. Rhamnus procumbens, Edgew. ; Fl. Br. I n d .  i. 640. A 
small, procumbent, unarmed, nearly glabrous shrub. Leaves 
alternate, leathery, shining, lanceolate,.&-lf in., acute. Plowers 
on rather long stalks, solitary or in palrs. Petals none. Drupe 
globose, Q in. diam. 

Shali, Naldera, on rocks ; May, June.-Simla to Kumaon, 7000-8000 f t .  

4. SAGERETIA. In honour of A. Sageret, a French botanist 
of the nineteenth century.-Asia, N. America. 

Shrubs or small t'rees ; branches long, drooping, half climbing, 
usually spinous. Leaves opposite or nearly so, shortly stalked, 
ovate or ovate-lanceolate, toothed, feather-veined ; veins 3-7 pairs, 

nearly parallel, Flowers in axillary and 
terminal panicles. Calyx 5-parted, tube 
cup-shaped, lobes persistent. Petals 5. 
Stamens 5. Disk thick, lining the calyx- 
tube, margin 5-lobed. Ovary ovoid, 
surrounded by the disk, 3-celled ; style 
very short, 3-lobed. Drupe small, 
globose, containing 3 stones. 
Leaves 2 4 in. ; veins about 

7 pairs . . 1. 8. oppositifolia. 
Leaves $-l+ in. ; veins about 

3 pairs . . 2. 8. t7teezan,s. 

1. Sageretia oppositifolia, Brongn. ; 
FZ. Br. I n d .  i. 641. A straggling, half- 
climbing shrub ; young leaves and 
shoots tomentose. Leaves ovate-lanceo- 
late, 2-4 in., acute or long-pointed, veins 
about 7 pairs. Plowers in long, terminal, 
pubescent, often leafy panicles. Drupe 
Q in. diam., black. 

Valleys below Simla ; June-October.-IV. 
Himalayn, 2000-6000 f t .  

2. Sageretia theezans, Brongn,. ; Fl. 
F I G .  :3O. SAGERETIA Br. I n d .  i. 641. A shrub ; young leaves 

THEEZANS. and shoots pubescent. Leaves ovate, 
.: 1; in., veins about 3 pairs. Plowers 

in short, axillary panicles often combined in long, leafy, terminal 
panicles. Drupe & in. dinm., dark brown. (Pig. 30.) 

Naldera, valleys below Simla, Suni in the Sutlej va1le.y ; July-October.- 
W. Hirndaya, 3000-8000 ft., and hilly districts in the Punjab.-Cl , 11na. ' 

The fruit is eaten. In China the leaves are used by the poorer classes as tea. 

5. HELWUS. From the Greek helinos, a tendril.-Africa, 
India. 
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Helinus lanceolatus, Brandis ; PI. Br. I d .  i. 644. An unarmed, 
glabrous, climbing shrub ; branches slender, grooved, hearing 
terminal, woody, simple coiling tenchila. Leaves alternate, 
shortly stalked, ovate or ovate-lanceolate, 1-2$ in., entire, feather- 
veined, veins nearly parallel. Plowers in small, umbellate cluster6 
a t  the end of long, axillary stalks. Calyx-tube cup-shaped, 
adherent to the ovary, 5-lobed. Petals 5, inserted with the 5 
stamens on the margin of the disk. Disk ring-shaped, on the top 
of the inferior, 3-celled ovary. Style short, 3-branched. Fruit 
globose, in. diam., consisting of the ovary enclosed in the calyx- 
tube and containing 3 flattened, leathery seeds. 

Valley below Sipi ; May-September.-N. India, ascending to 6000 ft. 

XXV. 

ERECT or climbing shrubs. Leaves alternate, stalked, simple or 
compound ; stipules membranous, often conspicuous. Flowers 
small, 2-sewal, regular, in panicles, racemes or cymes. Calyx 
small, cup-shaped. Petals 4 or 5, free or united a t  the base, 
valvate, recurved, soon falling off. Stamens 4 or 5, opposite the 
petals, free or partially united, anthers %celled. Ovary free, 
ovoid, 2-6-celled ; style short, simple, stigma terminal ; ovules 2 
or 1 in each cell. Fruit a globose, succulent berry containing 1-6 
seeds.-A large Order inhabiting the tropical and temperate 
regions of nearly the whole world. 
CLimbing shrubs. Stamens free. Two ovules in each cell , . 1. Viti.9. 
Erect shrubs. Stamens inserted in a 6-cleft tube. One ovule in 

each cell. . 2. Leea. 

1. VITIS. The Latin name of the Vine.-Tropical and sub- 
tropical regions of Asia and Africa, Pacific Islands, America. 

Shrubs, climbing by means of tendrils. Leaves simple or 
digitately or pedately compound. Tendrils leaf-opposed, simple or 
branched. Plonrers in leaf-opposed, rarely axillary, often tendril- 
bearing panicles, racemes or cymes. Calyx obscurely 4- or 5- 
lobed. Petals 4 or 5, free or cohering a t  the tips and falling off as 
a cap. Disk of 4 or 5 small glands alternate with the petals. 
Stamens 4 or 5, free. Ovary 2-celled, narrowed upwards in a 
short, thicli style ; stigma circular, flat ; ovules 2 in each cell. 
Berry globose, suc~culent, 1 - or 2-celled, containing 1 4  seeds. 

The Grape vino, V. vinifera, was formerly cultivated in Kunamar, but the 
vine disease appeared in 1855-60 and since then the cultivation has almost 
disappeared. Excellent grapes a.re grown in Kashinir and many parts of India, 
sotably Peshawar. 
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Leaves simple. 
Leaves tomentose on lower surface. Flowers in panicles 1. V.  Zanuta. 
Leaves glabrous. Flowers in racemes . . 2. V.  parviiolia. 

Leaves compound. 
Leaflets 3. 

Leaves glabrous. Flowers yellow-green . . 3. V .  hi ma lay an,^. 
Leaves pubescent. Flowers red-brown . . 4. V. dicnricatu. 

Leaflets 5 . . 5. V .  capreolala. 

1. Vitis lanata, Roxb. ; F1. Br. Ind. i. 651. All parts more or 
less covered with red-brown wool or tomentum. Stem and 
branches woody, climbing over high. trees. Leaves simple, 
cordate-ovate, about 4 i x 4  in., sometimes obscurely lobed, 
sharply toothed, pointed ; upper surface woolly, becoming nearly 

glabrous with age, lower densely tornentose. Flowers yellow- 
green, in large panicles. Petals 5, cohering a t  the tips. Stamens 
5. Berry 4 in. diam., purple. 

Valleys below Simla; April, May.-Throughout India in hilly districts, 
ascending to 6000 ft.-China,, Formosa, Llichu archipelago. 

2. Vitis parvifolia, Roxb. ; Fl. Br. Ind. i. 652. Glabrous. 
Stem and branches slender, trailing. Leaves simple, ovate, 
1-3 x s 2  in., cordate or truncate, sharply toothed, acute, some- 
times deeply 3-5 lobed. Flowers green, in short, erect, simple or 
branched racemes. Petals 5, cohering a t  the tips. Stamens 5. 
Berry &- in. diam. ,' black. 

Simla, Mehasu ; April, May.-W. Himalaya, 3000-6000 ft. 
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3. Vitls hlmalapana, Brandis ; k'l. Br. Ind .  i. 655. Glabrous, 
climbing over tall trees. Leaves digitately compound ; leafletu 3, 
shortly stalked, ovate, 1i-5 x1-2& in., sharply toothed, long- 
pointed, upper surface dark green, shining, lower pale ; lateral 
leaflets unequal-sided. Flowers yellow-green, in spreading cymes. 
Petals 4 or 5. Stamens 4 or 5. Berry + in. diam., black. (Pig. 3 1. ) 

Simla, common ; April, May.-W. Himalaya, 6000-11,000 ft.-China. 
I n  autumn the leaves turn bright red or ruddy brown. 

4. Vitis divaricata, Wall. ; Fl. Br. Ind. i. 657. Pubescent. 
Stems slender, sometimes very long. Leaves Qitately corn- 
pound ; leaflets 3, stalked, ovate-lanceolate, 6-10 x 3 4  in., 
toothed, long-pointed ; lateral leaflets unequal-sided, often 
cordate and lobed. Plowers red-brown, in small, umbellate 
cymes. Petals 5. Stamens 5. Berry 4 in. diam., black. 

Simla ; July.-Temperate Himalaya, 4000-7000 ft. 

5. Vitis capreolata, D. Don ; P1. Br. Ind. i. 659. Glabrous. 
Stems creeping, wiry. Leaves pedately compound ; leaflets 5, 
shortly stalked, ovate-lanceolate, toothed, long-pointed, unequal, 
the termini1 one largest, 1-2& in. long. Flowers yellow-green, in 
small, umbellate cymes. Petals 4. Stamens 4. Berry & in. 
diam., black. 

Simla, the Glen, Mushobra, on rocks and tree trunks ; July-September.- 
Temperat,e Himalaya, 4000-7000 f t .  

2. LEEA. In honour of James Lee, a noted nurseryman and 
botanist of the eighteenth century.-Tropical regions of Asia and 
Africa, rare in Australia. 

Leea aspera, Edgew. ; P1. Br. Ind.  i. 665, under L. aspera. 
Wall. A robust, spreading shrub, 2-10 ft .  ; stems and branches 
grooved. Uppermost leaves usually simply pinnate or the lower 
pinnae with 3 leaflets ; lower leaves 2-pinnate ; leaflets 5-7 in 
each main division, shortly stalked, cordate-ovate, 5-6 x 2-3 in., 
abruptly tapering into a long point ; principal veins about 14 
pairs, prominent, parallel ; margins coarsely toothed ; both sur- 
faces minutely bristly, rough. Flowers yellow-green, in spreading, 
leaf-opposed, nearly glabrous cymes. Calyx 5-lobed. Petals 5, 
oblong, bases united and adnate to the stamina1 tube. Stamens 
5, lower part of filaments united in a 5-lobed tube adnate to the 
petals. Ovary 3-6-celled ; style short, simple, stigma terminal ; 
ovule one in each cell. Berry 4 in. diam., black when ripe. 

Simla ; August*, September.-Throughout India, ascending to 5000 ft. 
Mr. C. B. Clarke in Trilnclt's Jourfz. Bot. 1881, 13. 13G, has shon-n that  the 

Leea. of the N.W. Himalaya is L. aspera, as described by Edgeworth in Trans. 
Linlt. Soc. ss. 36, and is not the plant referred to  under that  name by Wallich 
in Rozb. F1. Inad. ed. Carey, ii. 468, which is L. robtssta, R o d .  F1. Id. i. 655. 
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ERECT trees or shrubs, rarely climbing herbs. Leaves alternate 
or opposite, stalked, simple and frequently lobed or compound ; 
stipules usually small and soon falling off. Flowers usually small 
and regular, in cymes or panicles, 2- or 1-sexual, the male and 
female sometimes on different plants. Calyx of 4 or 5 sepals, free 
or united in a tube. Petals 4 or 5, rarely none, alternate with 
the sepals, often unequal, sometimes bearing a small scale on the 
inner face. Disk fleshy, complete as an entire or lobed ring, or 
incomplete (the posterior half wanting), or reduced to glands, or 
altogether absent. Stamens normally 8, sometimes fewer, inserted 
within the disk, filaments usually long, anthers oblong, 2-celled, 
versatile or erect. Ovary sessile, free, 3- or 2-celled ; styles 1-3 ; 
ovules 1 or 2, rarely several in each cell. Fruit various, capsular 
or samaroid. Seeds 1-3, rarely numerous.-An Order dispersed 
tlhroughout nearly the whole world ; most abundant in tropical, 
absent in very cold regions. 

Leaves alternate 
Leaves compound. 

A climbing herb. Leaves ternately pinnate, 3 leaflets 
on division. Capsule membranous, inflated . 1. Cardio.~pe~rnsm. 

A tree. Leaves simply pinnate, leaflets about 15. 
Drupe yellow, fleshy . 3. Sapindus. 

Leaves simple. Valves of the capsule inged 'on  the back 5. Dalonm. 

Leaves opposite 

Leaves simple, usually lobed. Fruit of 2 samaras joined 
to a short axis. . 4. Acer. 

Leaves compound. 
Leaves digitate ; leaflets 5-9. Capsule thick, leathery. 

Seeds 1-3, large . . 2. Bsculus. 
Leaves pinnate ; leaflets 3. Capsule membranous, 

inflated. Seeds several, small . . 6. Staphylen. 
1 

1. CARDIOSPERMUM. Prom the Greek cardiu, a heart, and 
spermu, a seed, referring to the heart-shaped excrescence on the 
seeds.-Chiefly tropical America ; only 3 or 4 species in Asia and 
Africa, two of those being also found in America. 

Cardiospermum Halieaeabum, Linn. ; PI. Br. Incl. i. 670. An 
annual, climbing, nearly glabrous herb ; branches long, slender, 
grooved. Leaves alternate, ternately pinnate, 24-3 in. ; each 
division with 3 coarsely toothed, 3-lobed, pointed leaflets, the centre 
one the longest. Flowers few, small, white, irregular, in axillary, 
long-stalked corymbs having a pair of simple coiled tendrils near 
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tho ~ a s e .  Sepals 4, free, concave, t l l c b  2 outer vcbry sml~I1. I'(:t~~ls 
4, in unequal pairs, each with a ~tnall  ~ca lc  on the inncbr fecc:. 
Disk reduced to 2 glands. Stamens 8, unequal, inserted st tho 
base of the ovary. Ovary 3-celled ; style short, 3-l~artocl ; ovqlc 
1 in each cell. Capsule globose, membranous, veined. 3-cornered. 
Seeds 3, spherical, black, bearing a conspicuous, white, heart- 
shaped excrescence. 

Valleys bolow Simla ; August, September.-Throughout India,, nxcendir~g t o  
4000 ft.-RIost tropical and subtropical countrietj. 

2. ZSCULUS. The Latin name of an Oak having edible 
acorns ; derived from esca, food, nourish1nent.-Telnpcratc. 
regions of Asia and America. 

Esculus indica, Colebr. ; Fl.  Br. Ind. i. 675. A tree ; buds 
sticky. Leaves glabrous, opposite, long-stalked, digitately (*om- 
pound ; leaflets 5-9, oblong-lanceolate, long-pointed. toothetl, 
central ones 6-9 in., outer ones shorter. Flowers irregular, about 1 
in. long, in numerous, sinall, pubescent cyincs disposed in tc*rininal. 
erect, narrow, pyramidal panicles 12-15 in. long ; the upper flowvers 
in each cyme usually male. Calyx tubular, splitting as the flower 
opens, 5-toothed. Petals 4, clawed, white and yellowv, base often 
streaked with red ; 2 petals narrower than the others. Disk in- 
complete, the posterior half wanting, lobed. Stamens 7. longer 
than the petals, inserted at the base of the ovary within the disk. 
Ovary tomentose, narrowly oblong, 3-celled ; style simple, as long 
as the stamens ; ovules 2 in each cell. Capsule smooth, brown, 
ovoid, 1-2 in., containing 1-3 large, globose, dark brown, shining 
seeds. 

Simla (planted), Narkunda forests (wild) ; ,4pril, AIay.-W. Himalap,'  
4000-10,000 ft.-Afghanistan. 

The Horse Chestnut of Europe, -8. Hippocn,qt(crilc?n, lias larger leaflets and 
prickly capsules. 

3. SAPINDUS. From the Latin sapo, soap, and indicus, 
Indian ; the drupes of S. Saponaria and other species contain a 
pulp which lathers with hot water and is used for washing.- 
Nearly all tropical countries. 

Sapindus Mukorossi, G ~ r t n .  ; Fl. Br. Inn. i. 653. A tree. 
Leaves glabrous, alternate, usually even-, soinetinles odd-pinnat,e ; 
leaflets 8-15, alternate or tlhe upper ones nearly opposite, lanceo- 
late, about 49 x 1 $ in., entire. Flo\vers numerous, small, poly- 
gamous, purple, in terminal, pubescent, pjmmidal panicles 4-8 in. 
long. Sepals 5, free, in 2 series, imbricate. Pet'als 5. cla~ved ; a 
minute, hairy scale projecting on each side a t  the base of the 
fringed blade. Disk complete, flat, 5-angled. Stamens 8, inserted 
a t  the base of the ovary wit'hin the disk, filaments hairy. Ovary 

H 
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3-lobed, 3-celled ; style short, simple ; ovule 1 in each cell. Drupe 
yellow, smooth, globose, 2 in. diam. 

Sutlcj valley, a trco on t,he left bank shove t,he Komarscn bridge ; cultivated 
throughout N. India, ascending to 5000 ft.-China, Japan. 

The drupes are used in medicine ; also as soap for washing clothes and the 
hair. Native name Kaetha. 

4. ACER. The classical name of the Maple.-Europe, 
N. America, Asia. 

Trees. Leaves opposite, long-stalked, simple, usually lobed. 
Flowers small, regular, polygamous, white or tinged with green, 
in corymbs or racemes. Calyx 5- or 4-parted, segments imbricate 
in bud. Petals 5 or 4, imbricate. Disli thick, ring-shaped, lobed. 
Stamens usually 8, inserted on the disk. Ovary 2-lobed, 2-celled ; 
styles 2, linear, incurved, more or less united ; ovules 2 in each 
cell. Fruit of 2 conjoined samaras, ultimately separating from 
the short axis ; wings large, membranous, net-veined, more or less 
diverging, thickened along the lower edge. Seed one or rarely 
two in each samara. 

In the Fl. Br. Ind. i. 693, Sinlla is recorded as a locality for A. lceviga~zim: 
Wall., but I have seen no specimen. Brandis (For. Fl. 110) and Gamble 
(Man. Ind. Timb. 99) both give the Jumna as the western limit of the species. 
It has oblong, entire leaves 21-6 x 1-2 in., green on the lower surface. 

Acer campestre, Common Maple, is wild in Britain ; A.  Pseudoplatanus, the 
Sycamore or Greet Maple (called the Plane in Scotland), is naturalised. 

Leaves not lobed, oblong, entire ; lower surface white . 1. A .  oblongztm. 
Leaves lobed. 

Leaves 5-lobed ; margins toothed. 
Lobes pointed, but not produced in tail-like tips. 

Margins of leaves not fringed ; lower surface white 2. A.  ccesium. 
Margins of leaves minutely fringed ; lower surface 

green . . 3. A. villosum,. 
Lobes narrowed into long, linear, tail-like tips . . 4. A. caudatum. 

Leaves 5-7-lobed ; margins entire . . 5. A. cultralum. 

1. Aeer oblongurn, Wall. ; Fl. Br. Ind. i. 693. Evergreen. 
Leaves glabrous, not lobed, oblong, 3-6 x 1-2 in., entire, long- 
pointed, upper surface dark green, lower white. Flowers in hairy 
corymbs. 

Simla, the Glen ; February-April.-Temperate Himalaya, 2000-6000 ft.- 
China, Luchu archipelago. 

2. Aeer caesium, Wall. ; Fl. Br. Ind. i. 695. Glabrous or 
nearly so. Leaves cordate, 5-lobed, 3-7 in., closely and sharply 
toothed ; lower surface covered with a pale bloom ; lobes pointed, 
the 2 basal smaller, sometimes obscure. Plowers in corymbs, 
appearing with the young leaves. 

Simla, RSahasn, Nnrkuncla; March, April.--Temperatc Hima.lnyn, 7000.- 
10,000 f t .  
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3. Acer villosum, Wall. ; Fl. Br. Znd. i. 695. haveu glabrous 
or nearly so on the surface ; margins ininutely fringed, corhte,  
5-lobed, 4-1 0 in. ; tecth few, irregular, distant ; lobes pointed, tho 
2 basal smaller, sometimes obscure. Flowers in long, often 
branched, hairy, clustered racemes, appearing before the leaves. 

Narkunda ; March, April.-Temperate Himalaya, 7000-9000 ft. 

4. Acer caudatum, Wall. ; Fl. BY. Ind. i. 695. Leaves glabrou~ 
or nearly so, slightly cordate, 5-lobed, 2-5 in., closely and 

sharply, irregularly toothed ; lobes narrowed into a long, linear, 
tail-like tip, the 2 basal smaller, sometimes obscure. Flowers in 
short, glabrous racemes, appearing with the leaves. (Fig. 32.) 

Simla, Rfahasu, Matiana, Narkunda ; March, April.-Temperate Himalaya, 
7000-1 1,000 ft. 

5. Acer cultratum, Wall. ; Fl. Br. Ind. i. 696, under A .  pictum, 
Tlbunb. Glabrous. Leaves' usually cordate, 5-7-lobed, 3-6 in., 



cnt,ire ; lobes pointetl, thc 2 basal slnallcr, sometimes obscure. 
Plo\vers long-stalked, in cory nlbs, appearing with the leaves. 
Wings of fruit widely divergent, forming a nearly straight line. 

Nnrkunda ; May.-Temperate Himalaya, G000-9000 f t .  
The wings of the fruit of the Japanese A. 2)iclum, Thuwb.. are erect and 

almost touching. 

5. DODONZA. In honour of R. Dodoens, a Dutch herbalist 
of the sixteenth century.-Mostly in Australia. 

Dodonaea viscosa, Linn. ; PI. Rr. Ind. i. 697. An evergreen 
shrub ; leaves and young shoots viscid with yellow, resinous dots. 
Leaves alternate, sessile, simple, glabrous, varying from oblong- 
lanceolate acute to oblanceolate obtuse, 2-4 in., entire or 
sinuate, tapering downwards ; stipules none. Flowers small, 
yellow, 1- and 3-sex~ial, often on different plants, in short, terminal 
panicles or racemes. Sepals 5 ,  ovate, free. Petals and disk none. 
Stamens usually 8, filaments very short, anthers nearly as long as 
the sepals. Ovary usuallv 3-, soinetimes 2- or 4-lobed and celled ; 
styles as many as the cells, long, united nearly to the top ; ovules 
2 in each cell. Capsule 3- (or 2- or 4-) celled ; valves winged on 
the bacli, ultimately separating from the axis, wings membranous 
broadly orbicular. Seeds 1-3. 

Valleys below Simla ; June-September.-Throughout India, ascending to  
4500 ft.-Most warm countries. 

Native name Ranatta ; commonly planted for hedges. 

8. STAPHYLEA. From the Greek staphyle, a cluster, refer- 
ring to the inflorescence.-N. America, Europe, Asia. 

. Staphylea Emodi, Wall. ; PI. Br. Ind. i. 698. A shrub or small 
tree, glabrous ; bark spotted. Leaves opposite, long-stalked, 
pinnately compound ; leaflets 3, nearly equal, 2 lateral sessile, 
terminal stalked, ovatc, 2-6 x 1-3 in., finely toothed, long-pointed, 
lower surface pale ; stipules long, linear, soon falling off. Flowers 
white, nearly in. long, in short panicles, appearing with the young 
leaves. Bracts stipule-like. Calyx white, 5-parted, segrllents ovatc- 
oblong, obtuse, erect. Petals 5, oblong, erect, as long as thc calyx. 
Disk complete, nearly filling up the calyx-tube, 5-lobed. Stamens 
5, erect, as long as the petals, inserted with them outside the edge 
of the disk. Ovary 3-lobed and 3-celled ; styles 3, as long as the 
petals, erect, free or united near the top, stigmas capitate ; ovules 
6-8 in each cell. Capsule membranous, inflateti, broadly ovoid, 
2-3 in., yellow-white, narrowed to the base, shortly 3-pointed a t  
the top. Seeds several, globose. 

Narkunda, in forest ; April, May.-W. Himalaya, (j000-8000 It. 
Natives think tha t  wnlking sticks made of the ~voocl kcel, off snakes ; 1,ro- 

hahly on account of the spotted harlr. 'J'hc.Afghan name is J f c r ~ c h o b ,  sci31,ent- 
stick. 
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TREES or climbing shrubs. Leaves alternate, simple ; stil~ulcs 
none. Flowers 3 in. dialn. or minute, usually 2-sexual, single on 
axillary stalks or panicled. Calyx 5-parted, lobcs nearly c~qunl, 
iilzbricate. Petals 5, equal or unequal, opposite the sepals, irnb1.i- 
cate. Stamens 5, opposite thc petals, filaments rather thick, all 
or only 2 anther-bearing. Disk ring- or cup-shapetl. Ovary 
sessile, 2-lobed, 2-celled ; styles 2, siiliple, erect, inore or lchss 
cohering, tips ultimately recurved ; ovules 2 in each ccll. Drupe 
solitary or in pairs ; stone 1-celled, 1-seeded.-A small Order, 
chiefly Asiatic. 
Climbing shrubs. Leaves entire. Plowers g in. diam. . . 1 . S d i a .  
Erect trees. Leaves toothed. Plowers minute . . 2. Meliosma. 

1. SABIA. Proiiz Soobja, the Bengali name of Subia lanceo- 
1a.ta.-India, China, Japan, Malayan peninsula and archipelago. 

Sabia campanulata, Wall. ; Fl. Br. Ind. ii. 1. A glabrous, 
climbing shrub. Leaves shortly stalked, oblong-lanceolate, 2-4 
in., entire, long-pointed. Flowers regular, 2-sexual, brown-purple . 
$ in. diam., single on axillary, usually solitary stalks. Calyx very 
6hort. Petals 9-4 in. long, ovate, concave, obtuse. Stamens all 
anther-bearing. Disk ring-shaped, 5-lobed.' Drupe orbicular: 
flat'tened, wrinkled, Q in. diam., solitary or in pairs. 

Mushobra, in t,he ~voods above the Ji'at,orworks road, Narkunda., not 
common ; April, Rla,y.-Temperate Hi~ualaya., 5000-9000 ft. 

2. MELIOSMA. Froiv the Greek meli, honey, and osnm, 
odour, referring to the flo\r,ers.-Himalaya, China, 'Cores, Japan, 
S. and Central America. 

Sinall trees. Leaves siiilple ; lateral nerves prominent on the 
lower surface, running out into sharp. teeth. Flowers minute, 
irregular, 2- rarely 1-sexual, in panicles. Bracts none or 1-2. 
Sepals as long as the outer petals, concave. Petals unequal, the 
3 outer orbicular, concave, the 2 inner inuch smaller, 2-lobed. 
Disk cup-shaped, membranous, toothed, surrounding the base of 
the ovary. Filaments 5 ; two bearing large, globose anthers, 
connective iiluch dilated ; three without anthers. ' Drupe globose, 
containing a 1 -seeded stone. 
Lcaves ovate ; lat,eral nerves straight ; teeth numerous, 

close-set . 1. M. d i l l en i~o l ia .  
Lcaves lanceolate ; lateral nerves carved ; teeth few, dietant 2. M .  pungeus. 
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1. Meliosma dilleniaefolia, Wall. ; PI. Br. Ind .  ii. 4. Leaves 
rusty-pubescent, shortly stalked, ovate, 6-10 x 3-5 in., abruptly 
pointed ; lateral nerves straight, parallel ; teeth numerous, small, 

close-set, regular ; lower surface pale. Panicle 6-12 in. Flowers 
2-sexual, shortly stalked. Bracts none. (Fig. 33.) 

Simla, not common; June, July.-Himalaya, Simla to Sikkim, 4000- 
8000 f t  

2. Meliosma pungens, Wall. ; $1. Br. Ind. ii. 4. Leaves nearly 
glabrous, shortly stalked, lanceolate, 6-8 x 14-2 in., long- 
pointed ; lateral nerves curved ; teeth few, large, distant. 
Panicle 6-12 in. Flowers 2- or 1-sexual, sessile. Bracts 2 or 1. 

Narkundrt, not common ; May, June.-Temperate Himalaya, 3000-7000 ft. 
Common about Mussoorie. 



XXVIII. ANACARDIACEAI 

XXVIII. 

SHRUBS or trees ; the bark often abounding in gum or acrid juice. 
Leaves alternate, pinnate or simple, crowded towards the end of 
branches ; stipules none. Flowere small, regular, 2- or 1-sexual, 
sometimes polygamous, in panicles or racemes. Calyx 4- or 5- 
parted, persistent. Petals 4, 5 or none, longer than the calyx, 
free, imbricate. Disk ring-shaped, often lobed, sometimes wanting 
in the female flowers. Staniens 5-8, none or rudimentary in 
the female flowers ; filaments free, sometimes very short ; anthers 
2-celled, usually versatile. O\-ary sessile, ovoid, rudimentary in 
the male flowers, l-celled ; styles usually 3 or 4 ; ovule solitary. 
Drupe nearly dry ; stones hard, 1 -seeded.-Kame from the Greek 
ana, similar, and cardia, a heart ; referring to the thiclr heart- 
shaped stalk of the Cashew nut, Anacardium occidentale. 

The Ma,ngo tree belongs to this Order ; i t  is cultivated in the lower hills up 
to 3000 ft. 

Petals pale purple or yellow-green. 
Petah 6. Stamens 5 . . 1. Hhua. 
Petals 4. Stamens 8 . . 3. Odina. 

Petals none. Anthers large, deep red . . 2. Pislacia. 

1. RHUS. From rozhs, the classical name of R. Cotinus.- 
Temperate regions, rarer in the tropics. 

Trees or shrubs ; juice usually acrid. Leaves simple or odd- 
pinnate, turning red in the autumn before they fall ; leaflets 
opposite, entire or toothed. Flowers pol~gamous, usually very 
small, but conspicuous by their number, forming large, dense 
panicles ; male and female often on different trees. Calyx 
5-parted, much shorter than the petals. Petals 5, equal, spread- 
ing. Stainens 5.  Styles 3, short. Drupe small, more or less 
flattened ; seed often oily. 
Leaves simple . . 1. R. Colintis. 
Leaves compound. 

Leaves of 3 leaflets . 2. H. pcircijorrr, 
Lravcs pinnate ; lcaflets 7-1 8. 

Lcafiets toothed ; leafstalk wingod . . 3. H. ,~cminlata. 
Leaflets entire ; leafstalk not winged. 

Leaves glabrous. 
Leaflets sessile. Drupes tomentose . 4. R. pu?!jnbensis. 
Leaflets stalked. Drupes glabrous . 6. R. succedanea. 

Leaves tomentose . . 6. R. Fallichti. 

In  R. punjabensis the leaflets sometimes have a few irregular, distant 
teeth. 
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1. Rhus Cotinus, Linn. ; F1. Br. I d .  ii. 9. A shrub or sinall 
t,ree. Leaves undivided, long-stnllted, obovate or ovate, 2-4 in., 
entire, stallis and lower surface pubescent. Flowers pale purple, 
in drooping, hairy panicles 3-6 in. long ; fertile flowers few. Drupe 

hairy, cordate, about in. long, unequally lobed. After flowering 
the stalks of the numerous, sterile flowers become elongated and 
covered with long, silky hairs, forming a spreading panicle of 
slender, feathery branches. (Fig. 34.) 

Valleys below Sirnla, common, the Glen ; March-August.-W. Himalaya, 
3000-5000 ft.-E. Asia, 8. Europe ; and a very closely allied species in N. 
America. 

Bark and leaves used for tanning. M'ood bright yellow. 

"2.  Rhus parviflora, Hoxb. ; 1 .  B .  I n .  ii. 9. A shrub, 
covered n.ith soft: red-brown tomenturn. Leaves stallted ; leaflets 
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3, ovate, irregularly crenatc, lateral ones ~essile, central one shortly 
stalked, largest 2-3 in. Floweru pale ycllo\v-green, in hairy, 
tcrlninal panicles up to 12 in. long. Drupc: brown, glabrou~, 
ghining, ovoid, A hi. 

N. W. Himalaya from the Sutlej to Nepal, 2OW-WC)O ft,. ; May, Junc.-- 
I'uchmarhi, Ccntral India. 

3. Rhus semialata, Murray ; PI. Ur.  Ind. ii. 10. A trc:c ; 
young parts, leaf stalks and infloresccncc pubescent. Lcavcs 
odd-pinnate, 12-18 in., the upper part of the rachis narrowly 
winged ; leaflets 9-13, lateral sessile, end one on a winged stalk, 
ovate-lanceolate, 2-5 in., closely and sharply toothed, lowcr 
surface toinentose. Flowers palc ycllo\v-green, in large panicles 
nearly as long as the leaves. Drupe tomentose, red-brown, nearly 
$ in. diam. 

Simla, the Glen, Mahasu ; April4une.-Temperate Himalaya, 3000-7000 f t .  
-China, Japan. 

Galls of various shapes, caused by insects, frequently occur on the branches ; 
they are used in the manufacture of ink and in native medicine. 

4. Rhus punjabensis, Stewart ; Fl. Br. Ind. ii. 10. A tree ; 
young parts pubescent. Leaves glabrous, odd-pinnate, 12-1 8 
in. ; leaflets 11-13, lateral sessile, end one stalked, ovate-oblong, 
2&-5 in., acute, entire, rarely with a few irregular, distant teeth. 
Flowers white or pale yellow-green, in large, broad panicles about 
half the length of the leaves. Drupe red-tomentose, & in. diam. 

Simla, Jako, the Glen ; May-July.-nT. Himalaya, 3000-8000 ft. 
The juice raises blisters and makes black stains on paper. 

5 .  Rhus Wallichii, Hook. 4. ; PI. Br. Ind. ii. 11. A t,ree ; all 
parts rusty tornentose. Leaves odd-pinnate, 12-18 in., reselubling 
those of a walnut ; leaflets 5-1 1, lateral sessile or nearly so, end 
one long-stalked, ovate or ovate-oblong, 3-9 in., abruptly pointed, 
entire. Flowers in axillary panicles inuch shorter than the leaves. 
Petals green-yellow, with dark reins. Drupe ovoid or globose, 
$ in. long, brown-to~nentose a t  first, ultimately nearly glabrous. 

Simla, the Glen ; May, June.-Temperate Himalaya, 600&7000 ft. 
The juice is highly corrosive. I n  Japan lacquer is in part prepared from 

the juice of the closely allied R. vergbicifera. 

6. Rhus succedanea, Linn. ; Fl. Br. Ind. ii. 12. A tree. 
Leaves glabrous, odd-pinnate, 6-12 in. ; leaflets 7-13, lateral 
shortly stalked, end one long-stalked, ovate-oblong, 3-6 in., acute 
or long-pointed, entire, shining. Flowers green-yellow, in droop- 
ing panicles shorter than the leaves. Drupe globose, & in. diam., 
glabrous, pale yellow. 

Valleys near Simla; May, June.-Temperate Himalaya, 3000-6000 ft., 
Assam.--,Tapan, China, Java. 

The Si~nla tree is the variety Iti~nalaica of the Ff. Rr. I d .  
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2. PISTACIA. The classical name of the. Pistachio Nut, 
P. vera.-Mediterranean region, E. Asia, Mexico. 

Pistacia integerrima, Stewart ; Fl. Br. Ind. ii. 13. A tree ; 
glabrous or nearly so. Leaves odd- or even-pinnate, 6-9 in. ; 
leaflets 7-11 or 8-10, nearly opposite, shortly stalked, lanceolate, 
2+5 in., long-pointed, entire, base unequal, young foliage red. 
Flowers red, 1-sexual, the male and female on different trees, in 
lateral panicles, appearing with the young leaves. Petals none. 
Male flowers : calyx very small, 5-parted, stamens 5-7, anthers 
large oblong, deep red, nearly sessile. Female flowers : calyx 4- 
parted, lobes narrow acute, soon falling off, disk and stamens 
none, style 3-parted, tips broad, recurved. Drupe glabrous, 
wrinkled, globose, $ in. diam., grey when ripe. 

Simla, near the road between Annandale and the Glen ; Al)ril, May.- 
14'. Himalaya, 1500-8000 ft.-Cultivated in the plains. 

Large crooked galls, often 6-7 in. long, form on the leaves in the autumn ; 
they are sold in bazaars under the name of Kalcri si~zgi and are used in nat,ive 
medicine The heartwood is hard and durable and is highly esteemed for 
carving, furniture and all kinds of ornamental carpentry. 

3. ODINA. Origin of name uncertain.-A small genus ; chiefly 
African. 

L 

Odina Wodier, Roxb. ; PI. Br. Ind. ii. 29. A tree. Leaves 
few, stellately tomentose when young, becoming glabrous after- 
wards, odd-pinnate ; leaflets 7-9, opposite, lateral shortly stalked, 
end one long-stalked, ovate, 3-6 in., entire, abruptly long-pointed. 
Flowers appearing before the young leaves, 1-sexual, male and 
female on different branches or on different trees, in small clusters 
arranged along simple or branched, stellately tomentose, racemose 
panicles 3-6 in. long, in the axils of fallen leaves or a t  the end of 
the thick, naked branches. Calyx 4-lobed, persistent. Petals 4, 
yellow-green, much longer than the calyx, spreading. Male 
flowers : stamens 8, nearly as long as the petals, ovary 
rudimentary, 4-cleft, Female flowers : stamens rudimentary, 
styles 4, short, thick. Drupe oblong, about $ in., flattened, 
glabrous, red when ripe. 

Valleys below Simla ; February-A1)ril.-Throughont India, ascending t o  
5000 ft.-Burmah. 

As seen in the arid valleys near Silllli~, this tree, esl~ccially I\ lien its branchvs 
have been lopped for fodder and its trunk llacked for gum, presents a singularly 
ungainly appearance, but in the moist forests, a t  the foot of the hills, it grows 
into a handsome spreading tree, and i t  is only in such situatiolls that its valuable, 
hard, heavy heartwood is developed in sufficient thickness to be useful. The 
yellow gum obtained from the bark is used for calico-printing. 



XXIX. CORIARIACEB 

XXIX. CORIARIACEE 
A SWL Order of aoubtful affinity, consisting of a single genus, 
of which the few species are widely di~tributed. The structure of 
the pistil and fruit resembles that of Phytolaccu in some respects. 

CORIARIIA. From the Latin coriarius, pertaining to leather ; 
the leaves are used for tanning.-Mediterranean region to China 
and Japan ; New Zealand and the Andes. 

Coriaria nepalensis, Wall. ; El. Br. Znd. ii. 44. A glabrous 
shrub ; branches 4-angled, arching ; bark red. Leaves opposite, 
nearly sessile, ovate, 1-3 x 9-2 in., shortly pointed, entire ; basal 

FIG. 36. CORIARIA NEPALENSIS. 

nerves prominent, curved, 1 or 2 on each side of the midrib. 
Flowers small, 2-sexual, regular, in lateral, clustered racemes 2-6 
in. long. Sepals 5, imbricate, spreading, persistent. Petals 5, green, 
smaller than the sepals a t  first, soon enlarging and becoming 
fleshy and keeled on the inner face, persistent. Stamens 10, free, 
anthers large, oblong, coral-red, protruding, conspicuous. Carpels 
5, distinct, 1-celled, whorled round and attached to a short, central 
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axis ; styles 5, si~nplc, long, thick ; ovule solitary. Fruit of 5 
small; distinct, one-seeded, proini~ently ridged carpels, enclosed 
within the much enlarged, purple, succulent petals and separated 
from one another by the projecting petal-keels. (Pig. 35.) 

Simla, common ; Marcli, April.-Temperate Hinialaya, 3000-7000 ft.- 
China. 

Nativc name Jiu~uri ; this shrub is said to  have been abundant on the sitc 
of Ilfussoorio, and t o  have given its nume to  the station. 

XXX. L E G U M I N O S E  

HERBS, shrubs or trees, of extremely varied habit and appearance. 
Leaves simple or compound, alternate, rarely opposite or whorled, 
stipulate. Flowers usually 2-sexual. Sepals 5, rarely fewer, 
often unequal, usually combined in a 5-toothed calyx. Petals 5, 
rarely fewer, dissimilar or nearly alike, free or more or less united, 
usually longer than the calyx and inserted a t  the bottom of its 
tube. Stamens 10, rarely fewer, numerous only in Acacia and 
Albizzia, free or variously united, commonly hypogynous ; fila- 
ments thread-like, sometimes dilated towards the tip ; anthers 
2-celled, usually uniform. Ovary free, 1-celled ; style simple, 
slender, continuous with the ovary ; stigma usually small and 
terminal ; ovules several or many, rarely only 1 or 2. Fruit a 
pod, usually dry and opening by 2 similar valves, in a few genera 
ultimately breaking up into indehiscent, one-seeded joints ; seeds 
attached alternately along the upper margin of the valves, some- 
times separated froq one another by partitions or by constrictions 
of the pod.-Leguminous plants constitute a vast Order spread 
over nearly the whole globe, Yapilionsceze being generally dis- 
persed, C~salpinieze and Mimoseze most abundant in the warmer 
regions. 

Many species are cultiva.ted, either for their fli5tvei-s or as forage plants or 
for their seeds which are used as food by both man and beast; among the 
last the two following species are cultivated near Simla in addition to those 
subsequently nlentioned. 

Cicer arietinum. A herb. Leaves pinnate ; leaflets about 13. Flonrers 
pea-like, blue-purple or white. Pod 1 in. ; seeds 2. The common gram. 

Cajanus indicus. A shrub. Leaves of 3 sessile leaflets. Plowers pea-like, 
yellow, veined with red. Pod 2-3 in. ; seeds 3-5. The arh~~rdhcrl. 

The False Acacia, Robinia Pseud-acacia, a N. Anlerica,n tree, common in 
Rritain, is often planted a t  Simla. Leaves odd-pinnate ; leaflets entire. Flowers 
white, fragrant, in pendulous racemes. 
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Legurninow are divided into three Sub-orders : 
Corolla pea-shaped. Petals dissimilar . . I. Papilionacece. 
Corolla regular. Petals similar or nearly so. 

Flowers large, in clusters, racemes or panicles. Petals 
free. Stamens shorter or only slightly longer than 
the corolla . . . . 11. Cmalpiniece. 

Flowers small, in heads or spikes. Petals united. 
fitamens much longer than the corolla . . 111. Mimeem. 

I. PAPILIONACEE. Plowers pea-like. Calyx usually bell- 
shaped and 5-toothed. Petals usually clawed, dissimilar, consisting 
of an upper one called the standard and two lower pairs, the wings 
and keel respectively : standard outermost, covering the others, 
usually broadly ovate, free or slightly adherent to the stamens ; 
wing-petals usually oblong, free or adherent to the inner petals ; 
keel-petals innermost, usually ovate, their tips more or less 
incurved and their lower margins more or less united. Stamens 
10, in Dalbergia only 9 ; allUfree, all united or united in two 
bundles of 5 each, or the upper stamen free and the others united ; 
the stainens if united sheathing the ovary and more or less free 
above the middle ; filaments usually thread-like, sometimes the 
alternate ones thickened towards the tip ; anthers usually uniform, 
sometimes alternately large and small.-The name Papilionacea is 
derived from the Latin papilio from the resemblance of the corolla 
to a butterfly. 

Papilionaceous flowers are all specialised in structure for fertilisation by 
insects ; the details varying in the different genera. 

A. Leaves simple 

Stanlens all free. Leaves apparently whorled . . 2. Thermopsia. 
Stamens all united. Leaves a!ternate . . 4. Crot4duria.l 
Upper stamen free, others united 

Pod jointed. Plowers not enclosed within bracts. 
Petals shofter than the calyx . . 21. Alysicarpw. 
Petals longer than the calyx . . 23. D e s m ~ d i u m . ~  

Pod not jointed. Flowers enclosed within bracts . 37. Flevningia.3 

B. Leaves compound 

* Leaflets two 

Stamens all united. Style glabrous . 17. Zornia. 
Upper stamen free, others united. Style leardld : . 25. Lathyrus.4 

, * Leaflets three 

t Terminal 1ea.flet st,a,lked. (See also Trifolium minus.) 
Trees. 

Flowers white, pale pink or yellow-white. 
Stamens 10, upper one free, others united. Pod 

jointed . ' . . 22. Ozigeinia. 
Stamens 9, all united. Pod not jointed , . 38. D a l b e r g i ~ . ~  

All species except C.  medicaginen. D.  gn~)tgcticum only has simple 
1 eaves. F. fruticuloaa only. Species 2 , 3  and 4. Dalbergin usually has 5 ,  
sometimes 3 leaflets. 
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Plowers red or orange red. 
Calyx 2-lipped. Pod glabrous, cylindric! . 
Calyx tubular. Pod tomentose, flat . 

Shrubs or herbs. 
Leaflets toothed. Flowers small. 

Flowers yellow. 
Pod straight or nearly so . 
Pod spirally twisted or strongly curved . 

Flowers white. Pod ovoid. Seeds only 1 or 2 . 
Leaflets entire. 

Pod jointed, or constricted between the seeds. 
Stems twining. 

Flowers yellow . . 
Rowers purple-blue . 

Sterns erect or prostrate. 
Racemes cylindric. Pod folded within the 

calyx . 
Racemes simple. Pod straight, protruding . 

Pod neither jointed nor constricted between the 
seeds. 

Stems erect. Pod 1-seeded . 
Stems twining or trailing2 Pod more than 1- 

seeded, except sometimes in Rhynchosia. 
Flowers + in., pale lilac, solitary, in pairs or 

in short racemes . 
Flowers 4 in., pink-white, racemed. Lower 

bracts large, involucrate . 
Flowers 1-1i in., pink or red, clustered a t  the 

end of long, naked stalks . 
Flowers &+ in., yellow. Keel and style 

spirally twisted . 
Flowers &-$ in., pale yellow. Standard with 

2 small pouches in the middle . 
Plowers 4-1) in., yellow. Pod with t.rans- . 

verse, parallel grooves between the seeds . 
Flowers kg in., yellow or red. Pod +1Q in.. 

29. Eryth~tnu.  
30. Butea. 

28. Dumasia. 
31. Pzrerarin. 

33. Vigna. 

32. Phaseokis. 

34. Dolichos. 

35. A t y l o ~ i a . ~  
36. Rhynchosia. 

t t Terminal leaflet sessile. (See also Atylosia and T ~ i f o l i u m  minus.) 

Stamens all free. A shrub. Flowers yellow. Anthers 
uniform . . 1. Piptanthus. 

Stamens all united. Anthers clissimilar. 
Pod flat, -&1 in. Seeds 1-15 . 3. Argyrolohium.. 
Pod globose, + in. Seeds 2 . . 4. C r o t a l a r i ~ . ~  

Upper stamen free, others united. 
Flowers numerous, in heads or racemes. 

Flowers in terminal heads . . . . 5. T r i f o l i z ~ m . ~  
Flowers in axillary racemes . . 11. Is~digofera.~ 

Flowers few, in small clusters or solitary. 
Flowers red, in terminal, head-like clusters . . 37. Flern ing i~ .~  
Flowers blue, solitary or in pairs . 6. Parochetus. 

* * * Leaflets 5 or more 

-f Leaves with a terminal leaflet 

Stamens all free. A shrub. Leaflets 21-41. Flowers yellow 30. Sopl107.a. 

1 D. ga?qeticum only has simple leaves. P. fruticulosn only. 3 -4. scwa- 
b ~ o i d e s  has the terminal leaflet very shortly stallred. C. medicagin.en only. 
V.  minus has the terminal lea,flet shortly stalked. V. trifolialn only. F. 
vestita only. 
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Stamens united a t  the base, ultimtltely dividing into two 
bundles of 6 each. A herb. 1,caflets 41-01.  flower^ 
yellow . . 

Stamens 9, all united. A tree. Lci~flets 5 or 3. Jqlowcrs 
yellow-white . 

Upper stamen free, others united. 
Leaflets 5, 2 a t  the base of the leaf-stalk, 3 a t  the 

end. Flowers yellow, in umbels. Pive longer 
atamens thickened upwards . . 

Leaves covered with short  hair^ fixed by the centre. 
Flowers red, pink or purple, in racemes . 

Flowcra yellow, in racemes. Ovary stalked. Style 
bearded. Pod inflated . 

Flowers rcd, in leaf-opposed racemes . 
Plowers pink, yellow or yellow-green, in nxillary 

racemes or heads, rarely solitary or in p i c a  

t t Leaves terminating in a spine, hristlc or tendril 

Stamens united in two bundles of 5 each. Flowers pale 
blue. Pod jointed . . 18. Smithia. 

Upper stamen free, others uoited. ' pod not jbinted. 
Leaves terminating in a spine A shrub. Flowers 

yellow . . 14. Caragnnsl. 
Leaves terminating in a bristle or tendril. Herbs 

Style cylindric, nearly glabrous . . 24. Vicia. 
Style flattened, bearded along the inner side . 25. L a . t h y r ~ . ~  

* * * * Leaflets none 

Stipules leaf-like. Leaves terminating in a tendril. 
Flowers yellow . . 26. Lathyrz~s.~ 

IL CESALPINIEE. Calyx 5-parted, spathe-like and un- 
divided or spathe-like and splitting into 2 or 3 unequal segments. 
Petals free, imbricate, nearly equal and similar, the upper one 
innermost. Stamens 10 or fewer, free or united close to the base, 
shorter or only slightly longer than the corolla. 

Calyx 5-parted. Leaves pinnately divided. 
Shrubs prickly. Leaves 2-pinnate . 40. Ccesalpinia. 
Trecs or herbs, not prickly. Leaves simply pinnate 41. Cassia. 

Calyx spathe-like and undivided or splitt,ing into 2 or 3 
segments. Leaves simple, notched or 2-lobed . . 42. Ba,uhinia. 

III. MIMOSEX. Plowers usually very small, crowded in 
globose heads or cylindric spikes. Calyx bell-shape.d or tubular, 
teeth 4 or 5. Petals 4 or 5, united in a tubular or bell-shaped 
corolla. Stamens 8 or numerous, much longer than the corolla, 
free or more or less united. 
Stamens 8, free. Pod jointed . . 43. Mimosc. 
Stamens numerous. Pod not jointed. 

Stamens free or united only a t  the base . . 44. Acacia. 
Sttamens united up t o  the top of the corolla. . . 45. Albizzia. 

1 Dalb~rgia usually has 5 ,  sometimes 3 leaflets. All species except 
I .  trifolintn. L, luteus only. 4 L. Apha.ca only. 



1. PIPTANTHUS. From the Grcelr pip to, to fall, anti untl~o,~,  
a flower ; referring to the early falling of the flowcbrs.--Tem~erate 
Himalaya, Chin&, Central Asia. 

Piptanthus nepalensis, Don ; F1. Br. Ind. ii. 62. An erect 
shrub. Leaves with three leaflets, nearly glabrous ; leaflets 
sessile, lanceolate, 3-5 in., entire. Flowers yellow, 1-19 in. long, 
crowded in short, hairy racemes. Bracts ovate, tomentose, soon 
falling off. Calyx tomentose, bell-shaped ; 2 upper teeth broad, 
united to above the middle ; 3 lower narrow, divided nearly to the 
base, equal. Petals clawed : standard erect, notched, margins 
reflexed; wings nearly as long as the curved, obtuse keel. 
Stamens all free ; anthers uniform. Ovary stalked, nearly 
glabrous ; style incurved, glabrous ; stigma minute. Pod 
stalked, flat, 3-5 x in. Seeds 4-10. 

Upper road from Matiana to Narkundn ; April, M9.p.-Tcmperatc Hima- 
laya. 7000-(3000 ft,,- chin^. . 

2. THERMOPSIS. Prom the Greek thermos, a lupin, and 
opsis, resemblance.-Himalaya, Central and E. Asia, N. America. 

Thermopsis barbata, Royle ; Fl. Br. Ind. ii. 62. A perennial 
herb. Stems tufted, erect, 6-18 in. Leaves of 3 sessile leaflets 
with leaf-like stipules at the base thus having the appearance of 
3-7 whorled leaves, glabrous or hairy, lanceolate, 1-2 in., entire. 
Flowers dark violet-purple, 1 in. long, crowded in short, axillary 
racemes forming a long, terminal panicle. Bracts leaf-like, 
shaggy, united a t  the base. Calyx shaggy, bell-shaped ; teeth 5, 
lanceolate, 2 upper more or less united. Petals glabrous, long- 
clawed : standard orbicular, 2-lobed, margins reflexed ; wings 
shorter than the oblong keel. Stamens all free. Ovary hairy ; 
style incurved ; stigma minute. Pod hairy, broadly oblong, 
1-2 in., acute. Seeds 2-6. 

Patarnala ; May, June.-Temperate Himalaya, 8000-12,000 ft,. 

3. ARGYROLOBIUIM. From the Greek argyros, silver, and 
lobos, a pod.-Mediterranean region to India, ; Africa, chiefly 
South. 

Small shrubs or perennial herbs. Branches long, slender, 
diffuse or procumbent. Leaves of 3 leaflets ; leaflets sessile, 
nearly equal. Flowers small, in stallred racemes or clust.ers. 
Calyx deeply 2-lipped, upper lip 2-toothed, lower 3-t oothed ; teeth 
narrowly lanceolate. Petals glabrous, hardly longer than the 
calyx ; standard oblong-orbicular, notched ; wings oblong ; Becl 
broadly-oblong, obtuse, shorter than the standard. Stamens all 
united in a closed tube, 5 longer with large, basi-fixed anthers, 
5 shorter with smaller, versatile anthers. Ovary sessile ; style 
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incurved ; stigma minute. Pod #-I in., erect, utraight, narrow, 
flattened ; seeds 6-16. 
Deneely silky. Leaflctu lanccol~te, acute. Flowers yellow . 1. A. jlmcidurn, 
Thinly silky or glabrous. Leaflcta obovat.e, obtuse. Flowere 

pink . . 2. A.  roaeum. 

1. Argyrolobium f l~c idum,  Jaub. dk Spwch ; Fl. Br. lnd. ii. 03. 
A small, erect shrub densely covered with short, adprcssctl, silky 
hairs ; branches 12-18 in., sometimes dwarfed to less than 6 in. 
Leaflets oblong-lanceolate, &f in., acute. Flowers yellow, few, 
in short racemes. Pod f-1 in. ; seeds 6-8. 

Sutlej valley ; MayJuly.-N.W. India, ascending to YOOO ft. 

* 2. Argyrolobium roseum, Jaub. & ~Spuch ; F1. Br. I d .  ii. 04. 
A perennial, thinly silky herb ; branches 6-12 in. Leaflets broadly 
obovate, 4 in., base wedge-shaped, tip rounded. Plowers pink, 
few, clustered. Pod 2 in. ; seeds 10-15. 

N.W. India, ascending to 7000 ft. ; May4uly.-Persia, Beloochistan. 

4. CROTALARIA. From the Greek krotalon, a rattle, refer- 
ring to the rattling of the seeds in the inflated pods.-Widely 
dispersed in tropical and warm regions. 

Herbs or shrubs. Leaves alternate, simple or of 3  leaflet,^, 
entire ; stipules usually small or none, in C. ahta conspicuous as 
decurrent wings. Flowers yellow, rarely blue, in terminal or leaf- 
opposed racemes. Calyx 2-lipped ; teet'h 5. long, linear, the 2 
upper more or less united. Petals about as long as the calvx or 
inuch longer ; standard orbicular, notched, often with a &all, 
hard knob just above the short clan. ; wings shorter than the 
standard ; keel strongly incurred, pointed. Stamens all unit'ed in 
a tube split along the upper side, 5 shorter with long, basi-fixed 
anthers, 5 longer with smaller, versatile anthers. Ovary sessile 
or nearly so ; style strongly curved or abruptly inflexed, bearded 
on the inner side below the minutre sbigma. Pod oblong or 
globose, inflated ; seeds 2 or more, often numerous. 
Leaves simple. Pod oblong, 6-  to many-seeded. 

Flowers yellow. 
Pet'als never much longer than the calyx. 

Pod fr in. or less. 
Stems prostrxte. Calyx and lo\\-er surface. of 

leaves densely red-hairy. Plon-elms {; in. 
or less. 

I'od $ in. . . 1. C. yroslruln. 
Pod & in. or less . . 2. C. I~lo)~ifztscc. 

Stems erect or diffuse. Calyx and loa~er surface 
of leaves white-pubescent. Flowers 3 in. . 6.  C. albida. 

Pod 1-lf in. 
Stipules large, decurrent as conspicuous wings 

on the stem and branches . . 4. C. (i1(1fu. 
Stipules small, not decurrent . . 5. C. myswensis. 

I 



114 XXX. LEGUMINOSE 

Petals 1 PL times US long as the calyx. 
Leaves 1-2 in. Pod 2 in., densely hairy . . 3. C ,  hi,rsutu. 
Leaves 2-6 in. l'od I F 2  in., nearly glabrous . 8. C. sericea. 

Ylowers pale blue . . 7. C!. sessil~fio~rr.  
Learcs with 3 leaflets. Pod globose, 2-seeded. . 9. C. medicagineu. 

I .  Crotalaria prostrata, Roxb. ; Fl. Br. I r~d.  ii. 67. A perennial, 
diffuse: hairy herb ; stems slender, prostrate or trailing, 6-12 in. 
Leaves simple, nearly sessile, oblong-ovate, $-1: in., obtuse, lower 
surface densely red-hairy ; stipules small. Plowers in. long, few, 
racernose. Calyx densely red-hairy. Petals yellow, hardly longer 
than the calyx ; standard red-streaked. Pod oblong, in., glabrous ; 
seeds 12-18. 

Siitlej valley, Suni ; ,4pril.--Throughout India, ascending to 5000 ft.-Juve. 

2. Crotalaria humifusa, Grah. ; Fl. Br. Ind. ii. 67. A peren- 
nial, diffuse, hairy herb ; stems slender, prostrate, 6-12 in. 
Leaves simple, nearly sessile, orbicular-ovate, 4-1 in., lower 
surface densely red-hairy ; stipules small. Plowers few, $ in. long, 
racemose. Calyx densely red-hairy. Petals yellow, hardly longer 
than the calyx. Pod oblong, glabrous, not more than $ in. long ; 
seeds 6-8. 

Simla ; July-September.-Temperate Himalaya, 4000-6000 ft. 

3. Crotalaria hirsuta, Willd. ; Fl. Br. Ind. ii. 68. A perennial, 
diffuse, hairy herb ; stems prostrate or climbing over brushwood, 
much branched, one t o  several feet long. Leaves simple, sessile, 
ovate, 1-2 in., acute ; stipules small. Flowers 4 in. long, 2-3 in 
a raceme. Calyx hairy. Petals yellow, 1$ times as long as thc 
calyx ; the standard and sometimes the wings spotted with 1)urple. 
Pod oblong, 2 in., gensely hairy ; seeds 8-10. 

Si~llla ; July-September.-Throughout India, ascending t o  4000 f t .  

"4. Crotalaria alata, Bucl~.-Ham. ; PI. Br. Ind. ii. 69. A densely 
hairy, erect undershrub, 1-2 ft. Leaves simple, nearly sessile, 
oblong, 1-3 in., tip rounded ; stipules large, pointcd, persistent, 
decurrent as cons~~icuous wings on the sten1 and branches. 
Flowers 5 in. long, few, racemed. Calyx densely hairy. Petals 
pale yellow, hardly longer than the ca-lyx. Pod oblong, 1-14 in., 
glabrous ; seeds 30-40. 

N.\V. India, ascendil~g to 5000 ft. ; ,lllly-Sel)te~~r bcr.---Assam.-Javi~. 

"5. Crotalaria mysorensis, Koti~.  ; 1{'1. Br. Ind. ii. 70. A densely 
hairy, erect undershrub, 1-2 ft .  Leaves .sin~gle, nearly sessilca, 
narrowly oblong, 1-3 in., obtusc or acute ; stipules saiall. Ylontc~rs 
4-2 in. long, racernecl. Calyx densely hairy. Petals yellow, 
hardly longer than the calyx. Pod oblong, 1-14 in., glabrous ; 
seeds 20-30. 

Throughout lndia, ascellcling to 4000 f t .  ; July-September. 



XXX. LEGUMINOSA< 1 15 

6. Crotalaria albida, Iloyrzc ; E'l. Ur .  It/,(/. ii. 71. An ctrc:c:t o r  
diffuscb, ~nuuli-branched, si1vc1.y-1,ubescc~nt ullcl(:rtlhrul,, 1-2 f t .  
Leaves simple, ncarly sessile, narrowly oblong, 1-2 in., ohtusc, 
upper surface minutely dotted, lower white-l~ubescent ; ~tipul(:s 
none. Plowers 4 in. long, racemed. Calyx whitc-puhcsccnt. 
Petals pale yellow, not longer than thc calyx. Pod oblong, in., 
glabrous ; seeds 6-12. 

Simle ; July-September.-Througlluut I~ldia, l~ncendil~g to 7000 ft.--China, 
Malay I slends. 

7. Crotalaria sessiliflora, Lin~i .  ; 1tl. Hr. Intl. ii. 73. Arl crcut, 
hairy herb, 6-24 in. Leaves sinil~lc, shortly stalked, narro\i.ly 
oblong-lanceolate, 1-4 x +-Q in., acute, upper gui-facme gla broua 
or thinly hairy ; stipules minute. Flowers 4 in. long. nearly 
sessile, upper ones racemed, lower often axillary. Calyx denscly 
covered with long hairs. Petals pale blue, not longer than thcx 
calyx. Pod oblong, 4 in., glabrous ; seeds 10-15. 

Simla, Chadwick Falls, Waterworks ltoed ; August, 8el)tculber.-Through- 
out N. India, ascending to BOO0 ft.-China, Jaljan, Malay Islands. 

8. Crotalaria sericea, Relx. ; PI. Br. l n d .  ii. 75. An chrcctf, 
silky-pubescent shrub, 3-6 f t .  ; steins robust, grooved. Leaves 
simple, nearly sessile, obovate, narrowed to the base, 2-6 x 1-3 in., 
tipped with a minute bristle ; upperrilost leaves lanceolate: acute ; 
upper surface glabrous, lower finely pubescent ; stipules small. 
Flowers 2-1 in. long, in long, terminal racemes. Calyx pubescent. 
Petals .yellow, nearly twice as long as the calyx. Pod oblong, 
14-2 in., nearly glabrous ; seeds many. 

Valleys below Simla ; August-October.--Throughout India, asccndirlg tu 
4000 ft.-'Tropical Asia. 

9. Crotalaria medicaginea, Lam. ; PI. Br. Ind. ii. 81. A 
perennial, silky-pubescent herb ; branches 6-12 in., prostrate. 
spreading. Leaflets 3, nearly sessile, broadly wedge-shaped or 
narrowly obovate, $-2 in. ; stipules ininute. Flo\vers 2 in. long, 
raceined. Calyx pubescent. Petals vello\v: twice as long as the 
calyx. Pod globosc, + in. dialn., pubescent ; seeds 2. 

Valleys below Simla, Sutlej v;kIlcy, Suni ; Aljril-October.-Throughout 
India, ascciiding to 6000 ft,.--Troljical Asiil, Auljtr~~lin. 

5. TRIFOLIUM. Tlic Lat>iii nalrl' of Clover, sig~iifyllig tllree 
leaved.-Most temperate regions except Australasia. 

Erect or procuinbent herbs. Leaves of 3 leaflets ; leaflets 
ncarly sessile or the terminal one stalked, usually toothed ; 
stipules united to the leaf-stalk. Flowers small, numerous, 
crowded in long-stalked, ovoid or globose licads. Bracts snlall old 
none. Calyx bell-shaped ; teetli 5, nearly cqual or the 3 lo\\.er 
longcr. Petals narrow, persistent ; the claws united to the 
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stralninal tube ; 1ccc.l obtuse. Upptlr stamen free, others unitc*cl. 
Stylc slightly curved, glabrous ; stigma minute. Pod very small, 
in~€rhiscent,~enclosed within the brown, deflexed, withered corolla ; 
seeds 1 or 3-4. 
Heads 9- 14 in. diam. Terminal leaflet sessile. 

Flowers red-purple. l'od 1 -seeded . . 1. T. putcnse. 
Flowers white or tinged with pink. I'ocl 3-4-secde(1 . 2. T. rcpens. 

Heads f in. diarn. or l e s~ .  Terminal leaflet stalked. Flowers 
very small, ycllow . . 3. T. minus. 

1. Trifolium pratense, Linn. ; If'l. BY. I f id .  ii. 86. Perennial, 
hairy ; stems decumbent or nearly crect. Leaflets ovate or oblong, 
entire or toothed, bip obtuse or notched ; terminal leaflet sessile. 
Stipules large, broadly ovate, veined, long-pointed, much shortcr 
than the leaf-stalks. Heads ovoid or globose, f-14 in. dianz., 
with 1 or 2 leaves near the base. Flowers red-purple, nearly 
sessile. Calyx-teeth nearly equal, narrow, longer than the tube. 
Pod 1 -seeded. 

Simla, common ; April-July.-W. Himalaya, 4000-8000 ft.-Temperah 
Asia, Europe (Britain, Purple Clover).-Widely colonised. 

2. Trifolium repens, Linn. ; Fl. Br. Ind. ii. 86. . Perennial, 
glabrous or slightly hairy ; steins slender, procumbent, rooting at  
the joints. Leaflets dbovate, toothed, veins prominent, tip 
notched ; terminal leaflet sessile. Stipules narrowly oblong, much 
shorter than the leaf-stalk. Heads globose, $-I$ in. diam. 
Plowers white or tinged with pink, shortly stalked. Calyx-teeth 
lanceolate, nearly equal, shorter than the tube. Pod 3-4-seeded. 

Simln, common ; April--July.-Tcml~erate Himalaya.-Asia, Europc (Britain, 
Dutch Clover).--Widely colonisccl. 

3. Trifolium minus, Srnitlb ; 1q1. Ur. Ind .  ii. 86. Annual, 
ncarly glabrous ; stcins trailing. Lc;$flcts obovatc, fincly toothed ; 
tc~rminal lcafltt shortly stalked. Stipules broadly lanccolate, 
nearly or quite as long as the leaf-stalk. Heads ovoid, $ in. 
diarn., or less. .Flowers ycllow, shortly stalked. Calyx-teeth 
narrow, acute, the 2 upper much short& than thc tube, the 3 
lower longer. Pod obovoid, 1-seeded. 

Simln, common ; an introducrtl weed, now nutaralised ; April, May.-- 
Europe (Britain, Lrsscr Clover).-Conlmolily cnllccl the Shamrocli 

6. PAROCHETUS. Prom the Greek yarn, near, and ockelos, a 
strcaln, referring to  the usual habitat.-A genus of only one sl~ecics. 

Parochetus communis, Bztclt,.-Harn. ; Fl. Br. Inrl. ii. 86. A hairy 
herb ; stems long, thrcatl-liltc, prostrate, rooting atl t,he joints. 
Lcaflt~ts 3, nearl,~ s.;c~ssil(., obc*ortlatct, cntirc or i~lirllitcly toot,hc~l. 
Stipules 1anceol;~tc. ucutc. nc>n~-ly frcbc ,  l~'1o11~c.1-s ticc.1) viol(%-bluc, 



4-2 in. long, solitary or in pilir~i at tI1ic (.n(l of ~ t i t l k  1ongc.r than 
ihe lewes. Calyx bell-shaped ; teeth 5 ,  aoutc, thc! 4 uppar unitnxl 
to near the tips. Petaltl free from the ~taminnl tubc : 8tandard 
erect, clawed ; keel shorter than the wingn. Upper ~ tnmcn frcc, 
others united, filaments not dilated, anthers nearly uniform. 
Style glabrous, inflexed ; stigma minute. Pod glabrous, a-1 in., 
straight, tipped with the persistent style ; seeds many. 

Matiana, in damp grass, not common ; April-September.-Hi~ilalaya from 
Simla eastwards, 400-13,000 ft.-Nilghiritl, Burmah, Java, Africa. 

7. TRIGCONELLA. From t>lle C:rec.k treix, tJircc, ancl goniu. ntl 
angle ; referring to tho triangular form of thc: flo\vcrs.--Asii~, 
Mediterranean region, Sonth Africa, Austlralia. 

Annual, fragrant herbs ; stems usually s~~vcr :~ l ,  ~iluch branched, 
diffuse, procumbent, or erect. Leaves of 3 leaflets ; lcaflets small, 
obovate, upper half toothed, lower entire, wcdge-shaped, lateral 
leaflets nearly sessile, terminal one stalked, veins ]->rominc~~t,, 
parallel, running out into small, sharp teeth ; stipules united to 
the leaf-stalk, lanceolate, entire or toothed, long-pointed. Flowers 
small, few, pale yellow, in umbels or short racemes a t  the end of 
axillary stalks often tipped with an awn-like point. Calyx bell- 
shaped ; teeth 5, distinct, nearly equal, very narrow, acute. 
Petals narrow : standard and wings nearly equal ; kecl shorter, 
obtuse. Upper stamen nearly or quite free, others united. Style 
glabrous, slightly incurved ; stigma minutc. Pod ~nuch longcr 
than the calyx, flat or nearly so. straight or curvcd ; seeds several 
or many. 

Trigonella Fsnum-graecum, Li,t~,,. .  an crect, strongly-scented Ilcrb, is grown 
during the cold scason throug!lout N. India as a pot-11e1-1) a n d  occasionnlly 
as a fodder-crop. The seeds arc uscd medicinally nncl as a spicei. The plant 
was in high repute in ancient tirnes both as food and medicine. Pod 2-3 
in. long. The Pe~zugreek of old authors. Nativc name mclhi from the 
Sansltrit. 

Flowers 1-4 in an  umbel. Petals slightly longer than the 
calyx. 

Umbel-stalk tipped with n bristle-lil- ~e awn . 2. T .  gracilts. 
Umbel-etalk not tipped with an a~vn. 

Calyx-teeth shorter than the tube. Pod 1-2 in. long, 
net-veined . . 1. T .  polycerala. 

Calyx-teeth much longcr t h i n  t'h; babe:  oh 4 in. 
long, parallel-veined . 3. T. pubescens. 

17lowers 6-12 in a raceme. Petals 2 or 3 times as long as 
the calyx. 

Pod straight. breadth about Q of length . . 4. T. En~odi.  
Pod curved, breadth about :i of lengt'li . . 5. T .  cor~ticulala. 

1. Trigonella polyoerata, Linn. ; Fl. Br. Ind. ii. 87. Glabrous 
or slightly hairy ; stems slender, 6-12 in., diffusc or procumbent. 
lAc.aflct8s I-; in. Flowers 2-4, umbelhtc ; u~ubel-stalk not awnod. 
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Calys hairy ; teeth shorter than the tube. Petals rather longer 
than the calyx. Pod glabrous, 1-2 x in., slightly flattened and 
curved, net-veined. 

Simla; June-September.-Plains of N. India, ascending to GOO0 ft.- 
\IT. Asia, S. Europe, N. Africa. 

2. Trigonella gracilis, Benth. ; P1. Br. Ind. ii. 88. Glabrous 
or nearly so ; steins slender, 6-18 in., diffus or procuinbent. 
Leaflets i-i in. Flowers 1-3, umbellate ; um 31 el-stalk tipped 
with a bristle-like awn. Calyx slightly hairy ; teeth about as long 
as the tube. Petals a little longer than the calyx. Pod pubescent, 
about x $ in., flat, straight, transversely veined. 

Naldera ; October.-W. Himalaya, 6000-9000 ft. 

*3. Trigonella pubescens, Edgew. ; PI. Br. Ind. ii. 88. Nearly 
glabrous or hairy ; stems slender, 6-18 in., diffuse or procuinbent. 
Leaflets 4-1 in. Flowers 1-3, umbellate ; umbel stalk not awned. 
Calyx ha~ry  ; teeth much longer than the tube. Petals slightly 
longer than the calyx. Pod hairy, about 4 x $ in., flat, straight, 
transversely veined. 

W. Himalaya, 7000-10,000 f t .  ; June-September. 

*4. Trigonella Emodi, Benth. ; Fl. Br. Ind. ii. 88. Glabrous 
or pubescent ; stems erect or nearly so, 12-24 in., often robust. 
Leaflets +--2 in. Flowers 6-12, racemose ; stalk prolonged in a 
short point. Calyx hairy ; teeth about as long as the tube. Petals 
2-3 times as long as the calyx. Pod glabrous, about 3 x + in., 
flat, straight, transversely veined. 

W. Himalaya, 4000-10,000 ft .  ; June-September. 

5. Trigonella corniculata, l i nn .  ; PI. Br. Ind. ii. 88. Glabrous ; 
stems erect or nearly so, 12-24 in., often robust. Leaflets in. 
Flowers 6-12, racemose ; stalk produced beyond the flowers m an 
awn-like point. Calyx nearly glabrous ; teeth about as long as the 
tube. Petals 2-3 times as long as the calyx. Pod glabrous, 
deflexed, about 2 x $ ~  in., flat, slightly curved, transversely veined. 

Simla ; June-September.-W. Himalaya, 6000-12,000 ft.-MT. Asia, S. 
Europe. 

8. MELILOTUS. Prom the Greek meli, honey, and lotus ; the 
flowers are much frequented by bees.-Temperate regions of the 
Old World ; widely colonised. 

Melilotus alba, Lam. ; Fl. Br. Ind. ii. 89. A pubescent or 
nearly glabrous herb ; stems erect, 1-3 f t .  Leaves of 3 leaflets ; 
leaflets ovate or oblong, 4-1 in., upper part toothed, base entire, 
lateral leaflets nearly sessile, terminal one stalked, veins parallel, 
running out into small sharp teeth ; st'ipules narrowly lanceolate, 
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long-pointed, united to the leaf-stalk. Flowers nearly in. long, 
white, in long, axillary racemes. Calyx bcll-shaped ; teeth 5, 
diatinct, lanceolate, nearly equal, acute. Standard not clawed ; 
wings and keel nearly equal, shorter than the fitandard ; keel 
obtuse. Upper stamen free, others united. Style glabrous, 
incurved ; stigma minute. Pod indehiscent, ovoid, about $ in. 
longer than the calyx, tipped with the pemistent style ; seeds 
Z or 2. 

Simle ; June-September.-Plains of N. India, ascending t u  12,000 ft.- 
W. h i e ,  Europe (Britain). 

Melilotus parviflora, Desf., is common in fields in the plains and may occur 
below 3000 ft. Flowers pale yellow, hardly ,I2 in. long. 

9. RIEDICAGO. The classical name of the Lucern, M. saliva. 
-Asia, Europe, N. Africa ; widely colonised. 

Herbs ; stems erect or procumbent. Leaves of 3 leaflets ; 
leaflets upper part toothed, lower entire, lateral leaflets nearly 
sessile, terminal one stalked, veins parallel, running out into s~nall 
sharp teeth. Stipules narrowly lanceolate, long-pointed, united 
to the leaf-stalk. Flowers bright yellow, blue in the cultivated 
M. sativa, in stalked, axillary racemes, heads or clusters. Calyx 
bell-shaped ; teeth 5, distinct, nearly equal, acute. Petals twice 
a long as the calyx : standard not clawed ; keel shorter than 
the wing-petals, obtuse. Upper stamen free, others united. 
Style glabrous, incurved ; stigma minute. Pod strongly curved 
or spirally twisted, smooth or prickly ; seeds solitary, several or 
many. 
Stems erect. Leaflets oblong. Flowers + in. long, in 

racemes . . 1. M. falenln. 
Stems procumbent. Leaflets obovate. Flowers less than 

& in. long, in heads or clusters. 
Flowers numerous, in globose heads. Pod smooth . 2. dl. lupulina. 
Flowers 2-6, clustered. Pod prickly . . 3. dl. denticulaiu. 

* 1. Medicago falcata, Linn. ; Fl. Br. Ind. ii. 90. Perennial, 
glabrous or nearly so ; stems nearly erect, 1-2 ft., much branched. 
Leaflets narrowly oblong, +-1 in. Flowers 4 in. long, in racemes. 
Pod glabrous, strongly curved but not forming a complete spire, 
4-2 in. ; seeds 5-10. 

Orchard below the Retreat, Mushobra ; June-September ; R. Himalaya, 
5000-12,000 ft.-W. Asia, Europe (Britain). 

Lucern, M. sntira, closely allied to this species, has purple or blue flowers 
and spirally twisted pods. Cultivated for fodder throughout N. India. 

* 2. Medicago lupulina, Linn. ; Fl. Br. Ind. ii. 90. Annual, 
pubescent ; steins numerous, slender, 1-2 ft., M u s e  or procum- 
bent. Leaflets obovate, $-& in. Flowers very small, numerous, 
crowded in globose or ovoid heads about $ in. diam. Pod 
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s~uoot~l~ ,  ~~liriute, strongly curved, black who11 ripe, tip coiled ; seed 
solitary. 

Plains of N. India, ascending to 10,000 f t .  ; March-October.-W. Asia, 
N. Aflsica, Europe (Britain). 

3. Medicago denticulata, Willd. ; PI. Rr. Ind. ii. 90. Annual, 
nearly glabrous ; stems several, 4-24 in., procumbent. Leaflets 
obovate, to nearly 1 in. Flowers about A in., in 2-6-flowered 
clusters. Pocl net-veined, flat, spirally twisted in 2 or 3 coils and 
hearing two rows of hoolred spines along the outer margin ; sceds 
sovcral. 

Valleys below Sirnla ; March-October.-Plains of N. India, ascending to  
5000 ft:-Asia, N. Africa, Europe (Britain). 

10. LOTUS. A classical ilaine applied by thc ancients to 
sc\\-eral species .-Mos t, temperate regions. 

Lotus cornieulatws, Linn. ; Fl. Br. Ind. ii. 91. A perennial, 
glabrous herb ; stems slender, decumbent or ascending, very short 
or more than a foot long. Leaves of 5 leaflets ; leaflets ovate, 
obovate or oblong, 4-f in., nearly sessile, entire, 2 a t  the base of 
the leaf-stalk, 3 at  the tip, occasionally there is only one leaflet a t  
the base and 4 at the tip or 3 a t  the tip anti one intermediate ; 
stipules none or reduced t~ minute glands. Plowers about +, in. 
long, yellow, often streaked with crimson, 5-10 in a long-stalked, 
axillary umbel with a leaf of 3 leaflets closc under it. Calyx bell- 
shaped ; teeth 5 ,  distinct, nearly equal, acute. Petals about twice 
as long as the calyx : standard longer than the wings, clawed, 
erect ; keel abruptly incurved, pomted. Upper stamen free, 
others united, 5 alternate ones longer than the others and 
thickened upwards ; anthers uniform. Style abruptly incurvtd 
just above the ovary, glabrous ; stigma minute. Pod cylindric, 
straight, 1-14 in. ; seeds several, separated by a sub- 
stance which nearly fills the pod. 

Sirnla, Matiana, Huttoo; April-September.-Asia, Africa, Australia. 
Europe (Britain, Bird's-foot Trefoil). 

11. INDIGOFERA. Proin the Latin indicum, signifying a hlac 
pigment believed to be the same as the modern indigo, derived 
from the word India, whence it  was procured, and fero, I bcar. 
-A large genus spread through nearly all tropical, and extend- 
ing into some temperate regions. 

Herbs or shrubs more or less covered wit'h ~vhit'e, adpressed 
hairs fixed by the ccntre, often mixed with ordinary hairs or totnen- 
turn. Leaves odd-pinnate ; leaflets 5 or more, rarely only 3, entire, 
usually opposite ; stipules usually small, shortly united to the 
leaf-stalk. Wowers red, pink or purple, in axillary. often erect 
racemes, rarely in ovoid heads. Bracts minute or long and more 
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or less enclosing the'flower-buds, falling off as the flowers expand. 
Calyx small, bell-shaped ; tceth 5, nearly equal or the lowest longer. 
Petals Boon falling off, except so~nctiines the standard ; keel 
straight, obtuse. Upper stamen free,  other^ united ; anthers tipped 
with a minute point. Ovary sessile ; ovules ~irjually inany ; style 
glabrous, incurved ; stignia snlall, capitate, oftchn luulutc:ly hairy. 
Pod cylindric or nearly so, straight or slightly curved, often de- 
flexed ; seeds 6-12, rarely only 2, separated by pith-like partitions. 

The indigo dye of commerce is chiefly obtained from I .  tincturia, doubt- 
fully wild in India. 
Lcaflets 3. Flowers crowdctl in short, R C R H ~ ~ C :  racelncs . 
Leaflcts 5 or more. 

Blowers in ovoid heads. Pod 3 in., 2-seeded . 
Flowers in racemes. Pod $ in. or marc, many-sceded. 

Bracts minute. 
Calyx-teet,h bristle-like, much longer than the 

tube . 
Calyx-tecth triangular, not longer than the tube 

Bracts long, more or less enclosing the flower-buds. 
1,eaflets 9-11, ovate or ovate-oblong, thinly hairy 

or glabrous. Pod glabrous. 
Bracts boat-shaped, abruptly narrowed in a 

long, tail-like point . 
Bracts lanceolate, gradually narrowed to the 

point. 
Flowers very dark purple-red . 
Flowers bright pink. 

Leaflets 19-35, oblong, densely hair. or tomen- 
tose. Pod tomentose . 

2 .  I ,  tri~oli~ltu. 

1. I .  enneaphylla. 

"1. Indigofera enneaphylla, Linn. ; Fl. Br. Ind. ii. 94. Per- 
ennial, silvery pubescent ; stems numerous, tufted, procumbent, 
12-18 in., much branched. Leaves *-1$ in. ; leaflets 7-11, usually 
alternate. obovate, 5.i in. Flowers very small, bright red. 
crowded in nearly sessile, ovoid heads $-$ in. long. Calys-teeth 
long, bristle-like. Pod pubescent, about + in. ; seeds 2. 

Throughout India, asrending to 4000 ft. ; January-December.-A4nlay 
Islands, N. Australia. 

"2. Indigofera trifoliata, Linn. ; Fl. Br. Ind. ii. 96. Perennial, 
pubescent or hairy ; branches numerous, long, spreading from 
the base, procumbent or ascending. Leaflets 3, sessile, oblong, 
$-1 in., gland-dotted. Flowers small, red, crowded in short, sessile 
racemes. Calyx-teeth long, bristle-like. Pod pubescent,. about 
$ in. 

Throughout India, ascending to 4000 ft. ; Jnne- December.-Asia to Tropical 
Australia. 

"3. Indigofera hirsuta, Linn,. ; FZ. Br. Ind. ii. 98. Annual or 
biennial, herbaceous, densely hairy ; stems 2-4 f t . ,  erect.. Leaves 
2-6 in. ; leaflets 5-1 1, opposite, obovate, 1-2 in. ; stipules long, 
hristlc-lilie, fringed. Flo\vers small, red, cro\vded in slender, hairy 
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raoemes 2-6 in. long. Bracts minute. Calyx-teeth much longer 
than the tube, bristle-like, fringed. Pod hairy, about 2 in. 

Throughout India, ascending to 4000 ft. ; June-January.-Nearly all 
tropical regions. 

4. Indigofera Getardiana, Wall. ; Fl. Br. Ind .  ii. 100, including 
var. heteranthu. A silvery pubescent or tomentose shrub. Leaves 
1+3 in. ; leaflets 7-23, opposite, ovate or oblong-ovate, 2-f in., 

both surfaces hairy. Racemes 2-4 in. Bracts minute. Plowers 
$-* in. long, pale red or purple. Calyx-teeth triangular, not longer 
than the tube. Pod pubescent, 1-2 in. (Pig. 36.) 

Simla, common ; May-July.-Tempera te Himalaya, 6000-8000 f t .  

5. Indigofera atropurpurea, Buch.-Ham. ; 3'1. Br. Ind. ii. 101. 
A tall, nearly glabrous shrub ; branches erect. Leaves 6-12 in. ; 
leaflets 11-17, opposite, ovate-oblong, 1-14 in., both surfaces 
thinly pubescent. Racemes 6-12 in. Br'acts lanceolate, gradually 
narrowed to the point. Flowers very dark purple-red, a-9 in. long. 
Pod glabrous, 1-1& in. 

Sutlej valley, near Rampore ; June, July.-Temperate Himalaya, 4000- 
9000 ft.-China. 
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6. Indigofera hebepetala, Henth. ; P1. Rr. Znd. ii. 101. A tall 
shrub, thinly hairy or glabrous ; branches erect. Leaves 4-8 in. ; 
leaflets 9-17, opposite, ovate or ovate-oblong, 2-12 in. Rtcemes 
2-6 in. Bracts boat-shaped, abruptly narrowed in a long, tail-like 
point, quite enclosing the flower-buds.  plower^ crimson-red, 4 in. 
long. Pod glabrous, 1&2& in. 

Mahasu, Theog, Narkunda ; May, June.-Temperate Himalaya, 6000- 
15,000 ft. 

7. Indigofera pulch~lla, Roxb. ; Fl. Br. Ind. ii. 101. A thinly 
hairy or glabrous shrub. Leaves 2-6 in. ; leaflets 11-19, opposite, 
ovate or oblong-ovate, 2-1 in. Racemes 2-6 in. Bracts lanceo- 
late, gradually narrowed in a long point. Flowers bright pink, 
fading to violet, 4 in. long. Pod glabrous, 1-16 in. 

Valleys below Simla ; March-May. -Plains of N. India, ascending to 5000 ft. 
--Nilghjris. 

8. Indigofera Dosua, Buch.-Ham. ; Fl. Br. Ind. ii. 102. A 
densely hairy or toinentose shrub. Leaves 2 4 4 8  in. ; leaflets 
19-35, opposite, narrowly oblong, $-4 in., both surfaces hairy, 
lower paler. Racemes 2-4 in. Bracts hairy, narrowly lanceolate, 
long-pointed, much longer than the flower-buds. Flowers bright 
red, nearly + in. long. Pod tomentose, 4-14 in. 

Simla, Mushobra ; May, June.-Temperat.e Himalaya, Assam to  Simla, 
6000-8000 ft .  

12. COLUTEA. The classical name of some plant of this 
affinity ; etymology obscure.-Temperate Asia, S. Europe. 

Colutea nepalensis, Sims ; PI. Br. Ind. ii. 103, under C. arbo- 
rescens, Linn. An erect, ne&ly glabrous shrub. Leaves odd- 
pinnate, 2-6 in. ; leaflets 9-13, pale green, obovate, +f in. 
Plowers yellow, often tinged with red, $ in. long, in axdlary 
racemes. Calyx bell-shaped ; teeth 5, short, nearly equal, the 
lowest longest. St'andard orbicular, spreading, having 2 small 
folds just above the short claw ; wings oblong ; keel broad, curved, 
obtuse, the long claws united. Upper stamen free. others united. 
Ovary stalked, pubescent ; style strongly curved, bearded along 
the inner side, tip inflexed ; stigma thick, dilated. Pod bladder- 
like, ovoid, 1$-2 in. long, splitting a t  the top when mature ; seeds 
many, kidney -shaped. 

Simla, Mahasu, Matiana; July, August.-Temperate Himalaya, 8000- 
11,000 f t .  

Closelv allied t o  the S. European C. arborescens, Bladder Senna, so called 
from the inflated pods and the p;rgative properties of the leaflets. 

13. TEPKROSIA. From the Greek tepl~ros, ash-coloured, re- 
ferring tlo the pubescence of most species.-Most tropical regions. 
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Tephrosia purpurea, l-'ers. ; E'l. Hr. I T L ~ .  ii. 112. A perennial, 
pubescent herb ; stems erect, 1-2 ft., woody. Leaves odd-pin- 
nate, 2-5 in. ; leaflets 9-21, oblong-lanceolate, $-1 x i -4 in., 
entirB, obtuse, bristle-tipped, upper surface nearly glabrous, lower 
silky, veins straight, parallel. Flowers red, 1-4 in. long, in leaf- 
opposed racemes. Calyx silky, bell-shaped ; the 3 lower teeth 
about as long as t'he tube, 2 upper longer. Standard orbicular, 
silky outside ; keel incurved, obtuse. upper stamen free, othcrs 
united. Style strongly curved, glabrous ; stigma capita.te. Pod 
sessile, pubescent, flat, 14-2 X; in. ; seeds 6-10. 

Simla, in ~nendows, ,July-Scptembcr.--Thro~1ghoiit India, ascentling io  
6000 ft.-\\Ticlely spread throughout the tropics. 

14. CARAGANA. The Mongolian na~me for C .  arborescens. - 
Central and Eastern China, Japan. 

Caragana brevispina, Royle ; Fl. BY. Ind. ii. 116. A tall, erect 
shrub, rnore or less hairy or pubescent. Leaves equally pinnate, 
2-3 in., clustered on short, thick branchlets ; leaflets 8-16, oppo- 
site, ovate, obovate or oblong-ovate, &-1 in., entire, upper surface 
crlabrous, lower silky-pubescent, paler ; leaf-rachises usually per- 
sisting as long, thick spines, naked or bearing 1 or 2 leaflets ; 
stipules spinescent. Flowers bright yellow, nearly 1 in. long, in 
stalked few-flowered umbels shorter than the leaves. Calyx 
pubescent, oblique, tubular ; teeth 5, nearly equal, shorter than 
the tube, spine-tipped. Standard orbicular, erect, shortly clawed, 
sides reflexed ; keel straight, obtuse. Upper stamen free, others 
united. Ovary hairy ; style short, hairy, nearly straight ; stigma 
minute. Pod flattened, pubescent, 14-2 xi in., woolly inside ; 
seeds 3 or 4. 

Matiana, Narkunda ; June-Angust.-W. Himalaya, 6000-0000 ft.-Chinese 
Tartary, Afglianist,an. 

15. ASTRAGALUS. The classical name of a shrub supposed 
to be of this affinity.-A very large genus, widely distributed over 
the temperate regions of the northern Hemisphere ; one species 
in S. America and one in S.E. Afrj-ca. 

Herbs or shrubs. Leaves odd-pinnate ; leaflets many, usually 
opposite, entire. Flowers in stalked, axillary racemes or heads. 
Calyx bell-shaped or tubular ; teeth 5, nearly equal. Petals 
narrow, clawed : standard erect ; wings about equal to the in- 
curved, obtuse keel. Upper stamen free, others nnited. Ovary 
sessile or stalked ; style incurved, glabrous ; stigma small, 
capitate. Pod usually more or less divided length-wise by the 
infolding of the lower suture ; seeds 3-12. 
Densely hairy or to~nentose. Stems trailing. 

Flowers in  mcenies. Leaflets 13-1 7 . . 1 . A.  Am7~erstirtn,zis. 
Flowers in heads. I 'eafleG 21-31 . 1. A. leucocep7~das. 



XXX. LEGUMINOSZ, 125 

Glsbrous or thinly hairy. Steme erect or nearly eo. 
Plowers many in a raceme. 

Lcaflets 3 1 4 1 .  Plowers pink or lilac, hardly 4 
in. long . . 2. A .  t r i c h o c a r p ~ ~ ~ .  

Leaflets 13-17. Plowere palc yellow-green, 4-a 
in. long . . 6. A .  cldoron;tucl~ye. 

Plowers solitary or in paire . . 3. A. ?wrrackzoidecr. 

1. Astragalus Amherstianus, Bentl~. ; Fl. Br. Ind. ii. 119. An 
annual herb, densely covered with shining, white hairs ; fitems 
tufted, slender, 6-18 in., trailing. Leaves 1-14 in. ; lcaflcts 
13-17, narrowly oblong, 14 in. Flowers palc yellow or pink, t in. 
long, in racemes $-2 in. long. Calyx nearly its long as the corolla ; 
teeth linear, as long as the tube. Pod sessile, curved, in., incom- 
pletely %celled ; seeds 10-12. 

Simla ; May, June.-W. Himalaya, 6000-10,000 f t .  

2. Astragalus trichocarpus, Gral~. ; PI. Br. Ind. ii. 121. A 
tall, erect, nearly glabrous shrub ; branches straight, grooved. 
Leaves 3-6 in. ; leaflets 31-41, oblong, &$ in., upper surface pale 
green, lower silvery hairy. Flowers numerous, pink or lilac, 
hardly i in. long, crowded in racemes 3 4  in. long. Calyx bell- 
shaped, much shorter than the corolla ; teeth shorter than the tube. 
Pod stalked, pubescent, oblong, 2-1 in.? incompletely 2-celled ; 
seeds 4-6. 

Simla, the Glen, kc . ,  colnmoll; April, May.-Central Himalaya, Simla to 
Kumaon, 5000-8000 f t .  

3. Astragalus hosackioides, Benth. ; Pl. Br. l n d .  ii. 123. A 
perennial, nearly glabrous herb : st'ems tufted, slender, 1-24 ft., 
nearly erect, often zigzag, much branched. Leaves 1-2 in. ; 
leaflets 13-15, ovate-oblong, about + in., obtuse. Flowers yellow, 
$ in. long, solitary or in pairs. Calyx half as long as the corolla ; 
teeth much shorter than the tube. Pod stalked, straight, $ x i  in. ; 
when ripe the inembranous lining separates from the outer coat 
and is constricted between the seeds ; seeds 5-6. 

Shali, 8000 f t .  ; September.-W. Himalaya. 

4. Astragalus leuoocephalus, Gralb. ; k'l. Br. l? ld .  ii. 128. A 
perennial herb, densely covered with silvery whit'e hairs ; steiils 
tufted, 4-12 in., ascending. Leaves 1-3 in. ; leaflets 21-31, 
crowded, oblong, in. Flo\vers pale yellow, 4 in. long, in ovoid 
heads i -g in. long. Calyx nearly as long as the corolla ; teeth 
linear, as long as the tube. Pod 1-celled, sessile, oblong, $ in., 
included within the calyx ; seeds 3 or 4. 

Bimla, Naldera ; April, May.--\IT. Himalaya, 1000-7000 ft.-Afghanistan. 

5. Astragalus chlorostachys, Lindl. ; Fl. Br. Ind. ii. 128. A 
tall, crcct shrub ; stems glabrous or pubescent. grool-cd. Lea\-cs 
4-6 in. ; leaflets 13-17, oblong. 2-1 in.. obtuse, both surfaces 
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thinly hairy, lower paler. Flo\vcrs numerous, pale yellow -green, 
oftcu tinged with lilac, J,-a in. long, crowded in racemes 3-6 in. 
long. Calyx pubescent, tubular, about half as long as the corolla, 

mouth oblique ; teeth very short. Pod glabrous, oblong, pointed, 
& in., narrowed into a stalk twice as long as the calyx, 2-celled ; 
seeds 6-10. (Pig. 37.) 

Simla, Mahasu ; August, September.-W. Himnlaya, 6000-14,000 ft. 
1 

16. LESPEDEZA. In  honour of L). Lespedez, Governor of 
Florida in the eighteenth century and a patron of botany.- 
N. Asia, N. America. 

Erect, pubescent or hairy undershrubs. Leaflets 3, entire, 
lateral sessile, terminal one stalked, largest. Stipules soon falling 
off. Plowers numerous, in axillary clusters or racemes. Bracts 
small. Calyx bell-shaped ; teeth 5, long, narrow, nearly equal. 
Standard broad, erect, clawed ; keel slightly curved and obtuse, 
or strongly curved and acute. Upper stamen free, others unitcd. 
Ovary 1-ovuled ; style glabrous, long, incurred ; stigma minute. 
Pod ovate, flat, indehiscent ; seed solitary. 
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Lci~llets st IetLst three tiniel~ luliger tl1t~11 Lroad. Jtlo~volu 
i n  sessile clusters. Keel obtuee. Pod hardly loriger than 
the calyx. 

Ylowew f in. long or l e~s .  
Plowertl pale yellow or white, tinged with purple. 

Leaflets $+ in. . 1. I,. eericea. 
Plowers pale purple. ~eaf le& +i in. : . 2. A. juncea. 

li'lowers in. long, pale yellow. Keel tipped with purple 3. L. Qerardiunu. 
Leaflets about as long as broad. Flowers in racemes. 

Keel acute. Pod much longer than the calyx. 
Leaflets in. ; lower surface densely covered with 

shining, white hairs. Racemes 1 in. or less . . 4. L. ~ l e m c c ~ r l ~ n .  
Leaflets 1-1 in. ; lower surface pubescent. Racellleti 

3-6 in. . 5. L. eriocarpn. 

1. Lespedeza sericea, Miq. ; PI. 
Br. Ind. ii. 142. A shrub ; stems 
2-3 f t., densely pubescent. Leaves 
nearly sessile, crowded, overlap- 
ping ; leaflets wedge - shaped, 
-- $ x $G in., upper surface nearly 
glabrous, lower densely white- 
silky. Flowers nearly sessile! $ in. 
long, pale yellow or white, tlnged 
with purple, in numerous, small, 
axillary clusters. Calyx white- 
silky. Keel slightly curved, obtuse. 
Pod in., thinly silky, hardly 
longer than the calyx. 

Simla ; July, August.-Throughout 
the Himalaya, 3000-8000 ft.-China, 
Japan, N. Australia. 

2. Lespedeza juncea, Pers. ; Fl. 
Br. I12d. ii. 142. A small shrub, 
rarely more than 6-12 in. high ; 
stems densely pubescent, some- 
times decumbent near the base. 
Leaves shortly stalked, crowded, 
overlapping ; leaflets oblanceo- 
late, i-4 in., upper surface nearly 
glabrous, lower densely grey-silky. 
Flowers nearly sessile, hardly in. 
long, pale purple, in numerous, 
sinall, axillary clusters. Calyx 
grey-silky. Ifeel slightly curved, 
obtuse. Pod Q in., thinly sillrg, 
hardly longer than the calyx. 

Si~nla ; August.--W. Himalaya, up t,o 
7000 ft.-N. and Eastern Asia. 

3. Lespedeza Gerardiana, &ah. ; 
El. Br. Ind.  ii. 142. A shrub ; FIG. 3s. LESPEDEZA GERAHDIAKA. 
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stems 1-3 It., densely pubescent. Leaves shortly stalked, not 
crowded, slightly over-lapping ; leaflets oblanceolate, +-2 X; in., 
upper surface glabrous, lower densely grey-silky. Plowers 
nearly sessile, Q in. long, pale yellow, in numerous, small, alxillary 
clusters. Calyx grey-silky. Keel slightly curved, obtuse, tipped 
with brown-purple. Pod $G in., silky, concealed in the calyx. 
(Fig. 38.) 

Simla ; August.-Throughout the Himalaya, 6000-10,000 ft. 

4. Lespedeza stenoearpa, Maxim. ; 171. Br. I n d .  ii. 143, under  
L. macrostyla, Baker. A shrub ; stenis 3-4 ft., densely pubescent. 
Leatves shortly stalked ; leaflets obovate, about $ in. long and 
nearly as broad, upper surface nearly glabrous, lower densely 
covered with shining, white-silky hairs. Flowers nearly in. long, 
deep red, crowded in racemes hardly $ in. long ; buds hidden by 
the ovate, silky bracts. Calyx white-silky. Keel strongly curved, 
acute. Fruiting racemes 1-2 in. Pod 4 in., grey-silky, narrowly 
oblong, much longer than the calyx, tapering upwards to the base 
of the long, hairy, persistent style. 

Sutlej and Giri valleys ; July-December.-Plains of N. India, ascending to 
5000 f t. 

6. Lespedeza erioearpa, DC. ; Fl. Br. I n d .  ii. 144. A 
shrub ; stems 3-4 f t . ,  pubescent. Leaves stalked ; leaflets ovate, 
or obovate, about 1 x i  in., upper surface glabrous, dark green, 
lower pubescent, paler. Flowers nearly $ in. long, deep purple- 
red, in stalked racemes 3-6 in. long. Calyx brown-silky. Keel 
strongly curved, acute. Pod ovate, in., hairy, acute, much longer 
than the calyx. 

Simla, Mushobra, Matima, not common, Shali, abundailt ; So1~tenlber.- 
Throughout the Himalaya, 4000-9000 ft. 

17. ZORNIA. In honour of J. Zorn, n Bavarian botanical 
author of the eighteenth century.-A snlall A~rlcrican gcnus, one 
species being also widely diffused in the tropics. 

Zornia diphylla, Yers. ; Fl. Br. I n d .  ii. 147. A hairy or 
pubescent, nearly erect herb ; stems several, tufted, 6-12 in., 
slender. Leaves of 2 leaflets ; leaflets nearly sessile, lanceolate, 
4-1 in., e n ,  acute, lower surfacc black-dotted ; stiprlles led- 
like, produced downwards. Flowers nearly sessile, yellow,.: in. 
long, in erect, axillary racemes 1-3 in. ; each flower almost hldden 
in a pair of leaf-like, fringed bracts. Calyx membranous, half as 
long as the petals ; teeth 5, the 2 upper united, 2 lateral very 
short, lowest as long as the upper. Standard orbicular ; lieel 
incurved, obtuse. Stamens united in a closed tube, 5 longer bear- 
ing globose anthers, alternate with 5 shorter, bearing 01~1011g 
antliere. Style incurved, glabrous ; stigma minute. Pod protrucl- 
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ing from between the bracts, flattened, rninutctly 1)ric:kly ; uppcbr. 
margin nearly straight, lower deeply indcntcd, divicling the pocl 
into 2-5 indehiscent, 1-seeded joint,s. 

Valleys below Simla ; July-September.--Throughout Tndi;~, asccnfling to 
5000 ft.-Ncarly all tropical regions. 

18. SMI!CHIA. In honour of Sir J. E. Sinith, founder of the 
Linnean Society, who died in 1828.-Tropical regions of the Old 
World. 

Smithia ciliata, Royle ; PI. Br. I n d .  ii. 150. An erect, annual 
herb ; stems glabrous, 6-18 in. Leaves pinnate, 4-2 in. ; rachis 
ending in a bristle ; stipules scarious, persistent ; leaflets 6-12, 
narrowly oblong, Q in., obtuse, hairy, sensitive. Flowers pale blue 
or nearly white, + in. long, crowded in stalked, axillary, 1-sided 
racemes &$ in. long. Bracts scarious, persistent. Bracteoles 
fringed, half the length of the calyx. Calyx membranous, nearly 
as long as the corolla, divided almost to the base in two ent,ire. 
fringed lips, the upper the larger. Standard orbicular ; keel 
incurved, obtuse. Stamens all united a t  first, ultimately splitting 
into two bundles of 5 each. Ovary many-ovuled ; style incurred ; 
stigma minute. Pod rough, flattened, upper margin nearly st.raight, 
lower deeply indented, forming 6-8 indehiscent,. 1-seeded joints 
folded face to face within the calyx. 

Simla, Naldera, often on grassy slopes ; July-September.-Himalaya, Simla 
to Assa,m, 3000-6000 ft. 

19. BSCHYNOIMENE. From the Greek aischuno, to make 
ashamed, referring to the sensitive leaves collapsing when touched. 
-Tropical and subtropical regions. 

Eschynomene indica, Linn. ; Fl. Br. I n d .  ii. 151. An annual, 
shrubby, glabrous herb ; stems 1-3 ft., erect, much branched. 
Leaves odd-pinnate, 2-3 in., stalk glandular ; leaflets 41-61, 
sensitive, alternate, crowded, narrowly oblong, obtuse, diminishing 
in size towards the end of the leaves. Flowers yellow, often 
streaked with purple, Q in. long, in numerous, axillary, glandular 
racemes. Bracts and bracteoles small. lanceolate. Calyx half as 
long as the petals, divided nearly to the base in 2 nearlyiequal, 
entire or obscurely toothed lips. Standard orbicular, erect ; keel 
nearly straight, obtuse. Stamens all united near the base, ulti- 
inat8dy dividing into two bundles of fire each. Style incurved. 
glabrous ; stigma minute. Pod stalked, flattened. smooth, 1-14 
in., upper margin nearly straight, lower indented, diriding the pod 
into 7-9 indehiscent,, 1 -seeded joints. 

Vallevs below Simla : colll~lloll on the borders c ~ f  ricefielcls : Julv-Sel~tember. 
-~hron;hout India, ascending t o  5000 ftt.-*4ll tropical regio~;x of'tlle Old 
~ ~ r o r l ( l  . 

'43. ns2wrn, n large, thick-stemmed. perennial plant*, is common in ~nal,slles 
in Rengal and S. India;  the light, white pith is made into toys, solah hats, &c. 

K 
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20. URARIA. From the Greek oura, a tail, referring to the 
inflorescence.-Tropical regions of Asia, Africa and Australia. 

Uraria neglecta, Prain ; Journ. As. Soc. Bengal, lxvi. ii. 382 ; 
Fl. Rr. Ind. ii. 156 ; U .  lagopus in part. An erect shrub, 3-10 
f t .  ; steins and branches densely pubescent. Leaves of 3 leaflets ; 
leaflets ovate-oblong, 2-3 in., net-veined, entire, base rounded, 
upper surface nearly glabrous, lower pubescent, lateral nearly 
sessile, terminal one largest, stalked. Plowers very numer- 
ous, purple, +a in. long, on long, hairy stalks crowded in 
cylindric, termlnal racemes 3-6 in. long and about 1 in. diam. 
Bracts hairy, ovate, in., pointed. Calyx hairy, nearly as long 
as the petals, tube short ; teeth 5, very narrow, nearly equal, the 2 
upper partially united. Standard orbicular, erect ; keel incurveti, 
obtuse. Upper stamen free, the others united. Style glabrous, 
inflexed ; stigma minute. Pod sessile, constricted between the 
seeds ; joints 6-8, glabrous, flattened, folded face to face within 
the calyx, indehiscent. 

Valleys below Simla; August, September.-Throughout the Himalaya, 
2000-6000 ft.-Assam. 

21. ALYSICARPUS. From the Greek alusis, a chain, and 
carpos, fruit ; referring to the jointed pod.-Tropical regions of 
the Old World. 

Alysicarpus rugosus, DC. ; PI. Br. Ind. ii. 159. A diffuse, 
nearly glabrous herb ; stems 6-24 in. Leaves ovate or oblong, 
about 1 x 4 in., entire ; stipules scarious, lanceolate, $-& in., 
acute. Flowers crowded in terminal racemes 1-4 in. long. Calyx 
1-1 4 3 in., 4-lobed nearly to the base ; lobes fringed, overlapping, 
upper one broad, 2-toothed, 3 lower narrowly lanceolate, acute. 
Petals pale pink, shorter than the calyx ; keel slightly curved, 
obtuse. Upper stamen free, others united. Style-tip incurved ; 
stigma capitate. Pod sessile, about $ in., composed of 3-5 gla- 
brous, wrinkled, 1-seeded, indehiscent joints, enclosed within the 
calyx. 

Valleys below Simla ; July-September.-Throuphout India, ascending to 
4500 ft.-Tropics of the Old World, Cape, W. Indies. 

A. vaginalis, DC., is common in the plains and may occur below 4000 ft,. 
Leaves oblong 4-2 in., or orbicular in. Calyx in., shorter than the petals. 
Pod a-1 in., much longer than the calyx ; joints 4-6, smooth. 

22. OUGEINIA. From Uj jain, a town in Central India irrhencc! 
seeds of 0. dalbergioides were sent in 1795 to  Dr. Roxburgh, 
Calcutta Botanic Gardens. Only one species. 

Ougeinia dalbergioides, Bent7~. ; Fl. Rr. Ind. ii. 161. A tree, 
20-40 f t .  Leaves of 3 leaflets ; stipules soon falling off ; leaflets 
pubescent, broadly ovate, sinuate or crenate, 1ateraJ nearly sessile. 
14-3 in., terminal one stalked, 2-6 in. Flowers numerous, 
alq3earing nrit'h the young leaves, nearly in. long, in short 
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racemes cro~vded at  the joints of the old branches ;  talk^ 1)ubo~- 
cent, thread-like, often clustered. Calyx pubescent, bell-shaped ; 
teeth 5, short, blunt, nearly equal, the 2 upper united. Petals 
white or pale pink, much longer than the calyx : standard broad, 
erect, notched ; keel slightly curved, obtuse, nearly as long as the 
wings. Upper sta~nens free, others united. Style incurved, 
glabrous ; stigma small. Pod glabrous, flat, 14-3 in., composed 
of 2-5 oblong, 1-seeded, indehiscent joints. 

Sutlej valley ; March-May.-Central and N. India, ascending to 4000 ft. 

23. DESMODIUM. From the Greek desmos, a chain, referring 
to the jointed pod.-Most tropical regions ; Cape of Good Hope, 
N. America, extra-tropical Australia. 

Shrubs, sometimes herblike ; stems erect or prostrate. Leaves 
of 3 leaflets, except D. gangeticum ; leaflets entire or sinuate, 
lateral nearly sessile, terminal one stalked, larger. Flowers 
small, in terminal or axillary, simple or branched racemes, except 
D. triJlorum, often combined in panicles. Calyx bell-shaped ; 
teeth 5, the 2 upper more or less united, 3 lower, distinct, equal. 
Petals longer than the calyx ; standard broad, erect ; keel nearly 
straight, obtuse. Upper stamen nearly or quite free, others united. 
Ovary usually sessile ; ovules several or many ; D. podocarpum 
has a stalked ovary and only 2 ovules ; style incurved, glabrous ; 
stigma minute. Pod flat, much longer than the calyx, more or 
less divided by constrictions into several, rarely only 2, one-seeded, 
indehiscent joints ; in D. gyrans t'he pod is dehiscent along the 
lower margin and does not break up into joints. 
Leaves compound. 

Flowers 4 in. long. 
Lateral leaflets nearly as long as the terminal one. 

Pod &1 in. ; joints 3 in. long . 
Pod 2-24 in. ; joints nearly 4 in. long . 

Lateral leaflets less than 9 the length of the ter- 
minal one. 

Flowers $ in. long or less. 
Stems erect or nearly so. Terminal leaflet 1 in. 

or more. 
Pod stalked. Flowers in. long . 
Pod sessile. Flowers f in. long. 

Leaflets lanceolnte, long-pointed, sinuate . 
Leaflets nvate or ovate-oblong, entire. 

Leaflets ovate-oblong ; terminal one 2-3 in. 
Upper margin of pod wavy, lower deeply 
indented . 

Leaflets ovate ; terminal one 1-2 in. Upper 
margin of pod straight, lower slightly in- 
dented 

Sterns prostrate or trailing. Terminal leaflet 1 in. 
or less. 

Flowers in leaf-opposed clusters, not racemed. 
Upper margin of pod not indented . 

Flowers in racemes. 'ITpper margin of pocl 
deeply indentecl . 

Lenl-cs simple . 

2.  D. JEoribu?dum. 
3. D. tilicefolium. 

10. D. gyrans. 

1. D. g)odocnrl)tim. 

5 .  D. sepuax. 
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20. URARIA. Fro111 tlhe Greelc oura, a tail, referring to t,ha 
inflorescence.-Tropical regions of Asia, Africa and Australia. 

Uraria neglects, Yrain ; Journ. As. Soc. Bengal, Ixvi. ii. 382 ; 
Fl. Br. Ind. ii. 156 ; U .  hgopus in part. An erect shrub, 3-10 
ft .  ; stems and branches densely pubescent. Leaves of 3 leaflets ; 
leaflets ovate-oblong, 2-3 in., net-veined, entire, base rounded, 
upper surface nearly glabrous, lower pubescent, lateral nearly 
sessile, terminal one largest, stalked. Flowers very numer- 
ous, purple, tf in. long, on long, hairy stalks crowded in 
cylindric, termlnal racemes 3-6 in. long and about 1 in. diam. 
Bracts hairy, ovate, 4 in., pointed. Calyx hairy, nearly as long 
as the petals, tube short ; teeth 5, very narrow, nearly equal, the 2 
upper partially united. Standard orbicular, erect ; keel incurved, 
obtuse. Upper stamen free, the others united. Style glabrous, 
inflexed ; stigma minute. Pod sessile, constricted between the 
seeds ; joints 6-8, glabrous, flattened, folded face to face within 
t'he calyx, indehiscent. 

Valleys below Simla ; August, September.-Throughout the Himalaya, 
2000-6000 ft.-Assam. 

21. ALYSICARPUS. From the Greek alusis, a chain, and 
carpos, fruit ; referring to the jointed pod.-Tropical regions of 
the Old World. 

Alysicarpus rugosus, DC. ; PI. Br. Ind. ii. 159. A diffuse, 
nearly glabrous herb ; stems 6-24 in. Leaves orate or oblong, 
about 1 x& in., entire ; stipules scarious, lanceolate, 2-k in., 
acute. Flowers crowded in terminal racemes 1-4 in. long. Calyx 
: in., $-lobed nearly to the base ; lobes fringed, overlapping, 
upper one broad, 2-toothed, 3 lower narrowly lanceolate, acute. 
Petals pale pink, shorter than the calyx ; keel slightly curved, 
obtuse. Upper stamen free, others united. Style-tip incurved ; 
stigma capitate. Pod sessile, about t in., composed of 3-5 gla- 
brous, wrinkled, 1-seeded, indehiscent joints, enclosed within the 
calyx. 

Valleys below Simla ; July-September.-Througho~~t India, ascending to 
4500 ft.-Tropics of the Old World, Cape, W. Indies. 

A. vaginalis, DC., is common in the plains and may occur below 4000 ft,. 
Leaves oblong k 2  in., or orbicular && in. Calyx $ in., shortter than the petals. 
Pod 9-1 in., much longer than the calyx ; joints 4-6, smooth. 

22. OUGEINIA. Prom Ujjain, a town in Central India whencc! 
seeds of 0. dalbergioides were sent in 1795 to Dr. Roxburgh, 
Calcutta Botanic Gardens. Only one species. 

Ougeinia dalbergioides, Ben,th. ; Fl. Rr. Ipl,d. ii. 162. A tree, 
20-40 ft. Leaves of 3 leaflets ; stlipules soon falling off ; leaflets 
pubescent', broadly ovate, sinuate or crenato, lateral nearly sessile. 
14-3 in., terminal one stalked, 2-6 in. Flowers numerous, 
nl>ljraring wit'h the young leaves, nearly + in, long, in short 
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race111t~s carowded at the joints of the old ljra~lches ; ~ i t ~ l k ~  J ) U ~ C H -  

vent, thrcad-likc, often clustered. Calyx pubescent, bell-shapccl ; 
teeth 5, short, blunt, nearly equal, the 2 upper united. Petals 
white or pale pink, much longer than the calyx : stanclarcl broad, 
erect, notched ; keel slightly curved, obtuse, nearly as long as the 
wings. Upper stamens free, others united. Style incurved, 
glabrous ; stigma small. Pod glabrous, flat, 14-3 in., co~llposed 
of 2-5 oblong, l-seeded, indehiscent joints. 

Sutlej valley ; March-May.-Central and N. India, ascending to 4000 f t .  

23. DESMODIUIVI. Prom the Greek desmos, a chain, referring 
to the jointed pod.-Most tropical regions ; Cape of Good Hope, 
N. America, extra-tropical Australia. 

Shrubs, sometimes herblike ; stems erect or prostrate. Leaves 
of 3 leaflets, except D. gangelicum ; leaflets entire or sinuate, 
lateral nearly sessile, terminal one stalked, larger. Flowers 
small, in terminal or axillary, simple or branched racemes, except 
D. trijlorum, often combined in panicles. Calyx bell-shaped ; 
teeth 5, the 2 upper more or less united, 3 lower, distinct, equal. 
Petals longer than the calyx ; standard broad, erect ; keel nearly 
straight, obtuse. Upper stamen nearly or quite free, others united. 
Ovary usually sessile ; ovules several or many ; D. podomrpum 
has a stallred ovary and only 2 ovules ; style incurved, glabrous ; 
stigma minute. Pod flat, much longer than the calyx, more or 
less divided by constrictions into several, rarely only 2, one-seeded, 
indehiscent joints ; in D. gyrans the pod is dehiscent along the 
lower margin and does not break up into joints. 
Leaves compound. 

Flowers & in. long. 
Lateral leaflets nearly as long as the terminal one. 

Pod 4-1 in. ; joints 3 in. long . 
Pod 2-24 in. ; joints nearly 4 in. long . 

Lateral leaflets less than the length of t8he ter- 
minal one. 

Flowers + in. long or less. 
Stems erect or nearly so. Terminal leaflet 1 in. 

or more. 
Pod stalked. Flowers P in. long . . 
Pod sessile. Flowers & in. long. 

Leaflets lanceolate, long-pointed, sinuatc . 
Leaflets ovate or ovate-oblong, entire. 

Leaflets ovate-oblong ; terminal one 2-3 in. 
Upper margin of pod wavy, lower deeply 
indented . 

Leaflets ovate ; terminal one 1-2 in. Upper 
margin of pod straight, lower slightly in- 
dented 

Stcnls prostrate or trailing. Terminal leaflet 4 in. 
or less. 

Flowers in Ieaf-opposed clusters, not racemed. 
Upper margin of pod not indented . 

Flowers in racemes. Upper niargin of pod 
deeply indentcd . 

Leaves simplo , 

1. I). podornrpum. 

5. D. sequax. 
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1. Desmodium podocarpum, DC. ; Fl. Br. Incl. ii. 165. An 
erect, pubescent, small shrub. Leaflets entire, broadly obovate, 
usually acute, lower surfacc pale ; terminal one 152; xl&2$ 
in. Racemes up to 12-18 in. long, drooping. Plowers pink, & in. 
long. Pod 4 in., stalked ; stalk 3-4 times as long as the calyx ; 
upper margin straight, lower deeply indented ; joints 2. 

Simla, common ; July, August.--W Himalaya, 4000-7000 ft.-China, 
Japan, Mandchuria. 

2. Desmodium floribundum, G.  Don ; Fl. Br. Ind. ii. 167. A 
large, erect shrub ; stems hairy. Leaflets entire, ovate, obtuse or 
acute ; both surfaces hairy, lower pale ; terminal one 2-3 x 1-1 in. 

R,acemes numerous. Flowers crowded, pink-purple, nearly + in. 
long. Pod sessile, densely hairy, 4-1 X& in. ; upper margin 
slightly, lower deeply indented ; joints 3-8: $ in. long. (Fig. 3!).) 

Rimla, common ; June-September.-Thronghout t,he Himalaya, 2000- 7000 
ft.-China. 

3. Desmodium tiliaefolium, Don ; Fl. Br. Ind. ii. 168. A t.dl, 
erect shrub ; steins tomentose or nearly glabrous. Le%flet,s 
broadly ovate, entire or sinuate, obtuse or acute ; upper surface 
thinly hairy or pubescent, lower usually grey-tomentose or nearly 
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glabrous and pale ; terminal, leaflet 2-4 x 14-22 in. Racemes 
numerous, up to 12 in. long. Flowers pale pink, 4 in. long. Pod 
sessile, pubescent or densely hairy, 2-24 x a in. ; upper margin 
slightly, lower deeply indented ; joints 6-9, nearly 2 in. long. 

Simla, Mushobra, common ; July-October.-Throughout the Himalaya, 
2000-9000 ft. 

4. Desmodium gangeticum, L)C1. ; 1 Br. I .  i .  1 .  ii 
nearly erect undershrub ; steins pubescent. Leaves siinl~lc. ovutc: 
1 b x 1 in., or oblong-ovate 4 x 12 in., entire, obtuse or acute ; 
upper surface nearly glabrous, lower toii~entose or thinly hairy. 
Racemes numerous, up to 12 in. long. Plowers pink, hardly in. 
long. Pod sessile, pubescent, curved, 9-$ in. ; upper inargiri 
slightly, lower deeply indented ; joints 6-8. 

Sutlej valley ; March.-Throughout Intlia, ascending to 6000 ft,.-Tropical 
Asia and Africa. 

5. Desmodium sequax, Wall. ; PE. Br. Ind. ii. 170. A tall, 
erect shrub ; stems tomentose or pubescent. Leaflets lanceolate 
or ovate-lanceolate, sinuate, long-pointed, both surfaces pubescent, 
lower much the paler ; terminal leaflet 28-4 x 1$-24 in. Racemes 
numerous. Flowers pink, t in. long. Pod sessile. 4-$ in., tonlen- 
tose, hairs minutely hooked ; upper margin slightly, lower deeply 
indented ; joints 6-8. 

Simla ; August, September.-Himalaya, 8iinla to Sikkini, 4000-7000 f t .  

6. Desmodium concinnum, DC. ; Fl. Br. Ind. ii. 170. A tall, 
erect, pubescent shrub ; branches drooping. Leaflets ovate- 
oblong, entire, both surfaces thinly hairy ; terliiinal leaflet 2-3 x 
:I-1 4 in. Racelnes numerous, up to  10 in. long. Flowers dark 
bloc, .$ in. long. Pod sessile, pubescent. curved, $-f in. ; uplwr 
margm v-avy, lower deeply indented ; joints 4-6, upper nlargiii of 
each concave. 

Simla ; August, September.-Throughout the Himalaya, 1000-7000 ft  

7. Desmodium polycarpum, DC. ; Pl. Br. Ind. ii. 171.  An 
erect or nearly erect, hairy undershrub. Leaflets broadly ovate, 
entire ; upper surface nearly glabrous, lower hairy, paler ; 
terminal leaflet 1-2 x i-1 in. R'acemes 14-3 in. Flowers purple, 
sometimes white, hardly $ in. long. Pods sessile, crowded, 
straight, hairy, $-1 in. ; upper margin straight, lower slightly 
indented ; joints 5-7. 

Valleys below Simla ; July, August.-Throughout India, ascending to 5500 
ft.-Tropical aiid temperate Asia, Pacific Islands, Zanzibar. 

8. Desmodium friflorum, DC. ; Fl. Br. Ind. ii. 173. A small 
shrub ; &ems tufted, prostrate, sometimes rooting a t  the joints, 
6-18 in., vrtry slender. hairy, much branched.  leaflet,^ obovate, 
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entire, about t-5 in. across ; upper surface glabrous, lower thinly 
hairy, paler. Flowers bright blue, hardly & in. long, solitary on 
hairy, drooping, thread-like stalks, in leaf-opposed clusters of 2-6. 
Calyx densely hairy ; teeth very long. Pod sessile, +-; in., 
pubescent or glabrous, slightly curved, net-veined ; upper margin 
straight, lower slightly indented ; joints 3-5. 

Giri valley, usually in grass ; September, October.-Common in pastures 
throughout India,, ascending to 4000 ft.-Most tropical regions. 

9. Desmodium parvifolium, DC. ; PI. Br. Ind. ii. 174. A 
small shrub ; stems tufted, trailing, 6-24 in., glabrous or thinly 
hairy, much branched. Leaflets ovate or oblong-ovate, $-& in. 
long, entire ; upper surface glabrous, lower thinly hairy. Racemes 
numerous, i-1 in., hairy. Flowers purple-blue, hardly in. long. 
Calyx densely hairy ; teeth long. Pod sessile, &-: in.,. straight, 
pubescent, both margins deeply indented ; joints 3-5. 

Simla, common round Summer Hill ; August-October.-Throughout India, 
ascending to GOO0 ft.-Tropical Asia, extending to Japan. 

10. Desmodium gyrans, 1)C. ; PI. Br. Ind. ii. 174. An erect, 
nearly glabrous undershrub. Leaflets oblong-lanceolate, entire, 
obtuse ; upper surface glabrous, lower thinly hairy, pale ; lateral 
leaflets very small, about + in., one or both often wanting ; ter- 
minal one 2-5 x 2-1 in. Racemes numerous, 3-8 in. Plowers 
nearly in. long, pale yellow, the wing-petals tinged with pink or 
blue ; buds in pairs, enveloped in the bracts. Pod dehiscent, 
opening along the lower margin, sessile, 1-1& in., curved, glabrous ; 
upper margin continuous, lower slightly indented between the 6-8 
seeds. 

Valleys below Simla ; August, September.-Throughout India, ascellding to 
5000 ft.-Tropical Asia. 

The Telegraph or Semaphore plant ; so na~ned from the jerky vertical move- 
~nen ts  of the lateral leaflets, especially when exposed to full sunshine. 

24. VICIA. The classical name of sorne kind of Vetch, 
probably Vicia sativa.-N. teinpcratle regions and S. America. 

Annual or perennial herbs ; stems weak, often climbing. 
Leaves pinnate, the rachis ending in a tendril ; leaflets usually 
many, opposite or nearly so, entire, midrib running out in the form 
of a minute bristle ; stipules large, pointed, often toothed, base 
prolonged below the attachment in a pointed lobe. Flowers few 
or numerous, in stalked, axillary racemes, soinetiines solitary or in 
pairs. Calyx bell-shaped ; teeth 5, the 3 lower longer than the 
upper. Petals longer than the calyx : standard broad, erect ; keel 
nearly straight, obtuse, shorter tthan the wings. TJpper stamen 
nearly or quite free, others united. Style incurved, cylindric, nearly 
glabrous or pubescent all round or lninutelv bearded on the outer 
face close under the small stigma. Pod flac; seeds fen or se\-eral. 
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An acclimatised form of the Broad or Field been, Vicin Fabu, i~ common 
in gardens throughout N.W. India, and is occa~ionally cultivated up to 8000 ft. 
It has smaller leaves, flowers and seeds than the European plant. 

Vicia sativa, L. (probably introduced), i~ conlmori in thc N.W.P., and may 
occasionally be found up to 6000 f t .  (Almora, Naini Tnl). Leaflets 8-12, 3 -1 
in. long. Flowers red-blue, 8 in., usually solitary, sometinlea in pairs, sessile in 
the laaf-axils. Pod glabrous, 14-2 in. ; weds 8-10. Cultivated as a fodder 
plant in Britain from the time of the Romans. Tare or Common Vetch. 
Flowers few or solitary, white, tinged with pale blue, g-1 in. 

long. 
Leaves ;l-1 in. Leaflets 6-12. Pod glabrous . . 1. 1'. le1rcwq)ermu. 
Leaves 1i-3 in. Leaflets 12-20. Pod hairy . . 2. V .  hirsuta. 

Flowers numerous, pink or purple, { - 8  in. long. 
Leaflets 8-16, narrowly oblong, CD in. broad . . 3. V .  k r ~ e r t r .  
Leaflets 16-32, ovate, i-$ in. broad . 4. T7. rigidtila. 

* 1. Vicia tetrasperma, Moenclb ; lf'l. Br.  IT^. ii. 177. Annual, 
nearly glabrous. Leaves +1 in. ; leaflets 6-12, narrowly oblong, 
9-2 in., obtuse. Flowers sol~tary or in pairs, $ in. long, pale blue. 
Pod oblong, + in., glabrous ; seeds 3 or 4. 

N.W. Himalaya (Naini Tal. Almora), in woods, not common ; April, May. 
-Temperate Asia, N. Africa, Europe (Britain). 

2. Vicia hirsuta, Koch ; FZ. Br. Ind. ii. 177. Annual, more 
or less hairy ; stems 1-3 f t .  Leaves 1$-3 in. ; leaflets 12-20, 
oblong, narrowed to the base, +# in., tip notched. Flowers six 
or less in a raceme, + in. long, wh~te: tinged with pale blue. Pod 
oblong, acute, 5 3  in., hairy ; seeds 2. 

Sirnla, in hedges and fields, conlmon ; Rial-ch. Al)ril,--X. India, ascending 
t o  6000 ft., Nilghiris.-Temperate Asia, K. Africa, 15urope (Britain, Hairy 
\:etch or Tare). 

3. Vicia tenera, Gral~. ; P1. Br. Ind .  ii. 177. Perennial, nearly 
glabrous ; stems 1-4 ft. Lcal-es 2-4 in. ; leaflets 8-16, narronrly 
oblong, i-1 x& in., acute. Flowers inany in a raceme, 9 hi., 
pale pink. Pod thin, obliquely oblong, glabrous, acute, 1-1i in. ; 
seeds 6-8. 

Simla ; April, May.-Kumaon to Simla, Ci000-8000 ft. 

4. Vicia rigidula, Royle ; Fl. Br. Ind.  ii. 178, inclutling 1,'. 
pallido, Y'z~rcz. Perennial, glabrous ; steins 2-5 ft. Leal-es 
2-6 in. ; leaflets 16-32, ovate, &1 x&$ in., obtuse. Flowers 
many in a raceme, +3 in. long, pink or purple-blue. Poci t,hin, 
obliquely oblong, acute, la-13 in., glabrous ; seeds 5-8. 

Simla ; August, September.-W. Himala.ya, 4000-0000 f t .  

25. LATHYRUS. The Greek name of some kind of Vetch, 
probably L. salivus.-N. temperate regions and S. America. 

Annual or perennial herbs ; steins weak, ~oinet~irnes climbing. 
~zsuallg angular, winged only in L. sativus. Leaflets 2-8 or in 
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L. Ayhaca none ; rachis ending in a long tendril or in n short 
bristle. Stipules large, acute, in L. Aplucca very large and leaf- 
like, usually produced below the attachment in 2 long, pointed 
lobes. Plowers axillary, stalked, solitary or in pairs or racemed. 
Calyx-tube bell-shaped ; teeth 5, nearly equal or the 3 lower longer. 
Petals longer than the calyx : standard broad, erect, notched ; keel 
nearly straight, obtuse, shorter than the wings. Upper stamen 
free, others united. Style incurved, flattened below the stigma, 
bearded along the inner face ; stigma small. Pod oblong, flat, 
tipped with the persistent style ; seeds several or many. 

L, sativus, L~IL?L., is cultivated throughout India, and occasionally ul) to 
4000 ft. in the hills. The seeds (Khesari dhol) are eaten, but are poisonous if 
used habitually or in large quantities. Stems 4-angled, 2 of the angles broadly 
N-ingcd. Rachis ending in a long, 3-branched tendril. Leaflets 2. Flowers + 
in. long, solitary. Standard and wings blue-purple ; keel pale pink. Pod 1 in. ; 
upper margin 2-winged ; seeds 4 or 5. Cultivated in S. Europe from vpry 
early times for fodder and for the seeds. 
Rachis ending in a long tendril. 

L~aflets  none. Stipules leaf-like. Flowers yellow . 1. L. Aphaca. 
Leaflets two. 

Flowers red, solitary . . 2. L. sphcericua. 
Flowers yellow, racelned . . 3. L. pralensis. 

Rachis ending in a short bristle. 
Leaflets 2. Flowers red, + in. . 4. L. inconspicz~us. 
Leaflets 6-8. Plowers yellow, tinged with orange, 

1 in. . . 5. L. luteua. 

1.  Lathyrus Aphaca, Linn. ; Fl. Br. Ind. ii. 179. Annual, 
glabrous ; stems trailing, about 1 ft. Rachis ending in a tendril. 
Leaflets none. Stipules leaf-like, cordate, triangular, about 1 x $ in., 
entire. Flowers yellow, + in. long, solitary, rarely two, a t  the end 
of long, axillary st,alks. Pod 1-1; in. ; seeds 4-6. 

Simla, Mushobra, on waste ground or in fields ; April, May.-Throughout 
N. India, ascending to 70QO ft.-W. Asia, N. Africa, Europe (Britain). 

2. Lathyrus sphaericus, Retz. ; PI. Br. Ind. fi. 180. Annual, 
glabrous ; stems trailing, 6-18 in. Rachis ending in a tendril. 
Leaflets 2, narrowly lanceolate, 2-3 in. Stipules narrow, base 2- 
lobed. Flowers red, + in., solitary, shortly stalked. Pod 1-24 in. ; 
seeds 10-12. 

Simla, Boileaugunge ; April, May.-Throughout N. India, ascending to 
5500 ft.-W. Asia, N. Africa, Europe. 

3. Lathyrus pratensis, Linn. ; Fl. Br. Ind. ii. 180. Annual, 
hairy ; stems trailing, 1-3 f t .  Rachis ending in a tendril. Leaf- 
lets '2, lanceolate, 1-2 in. Stipules large, leaf-like, base 2-lobed. 
Plowers yellow, Q-4 in. long, in long, stalked racemes. Stamina1 tube 
nearly abruptly truncate. Pod glabrous, 14 in. ; seeds numerous. 

Mahasu, F ~ g u  ; June-September.-W. Himalaya, (i000-8000 ft.-W. Asia. 
N. Africa, Europc~ (Britain). 
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4. Latbyrus inconspicuus, Linn. ; PI. Ur. Znd. ii. 180. Annual, 
glabrous ; stems trailing, 6-18 in. Rachis ending in a bristle. 
Leaflets 2 .  narrowlv lanceolate. 1-3 in. Stinules narrow. base 
2-lobed.  lowers b;ight red, f h., solitary. god 1-lt in. ; 'seeds 
10-12. 

Simla ; April, May.-Punjab, ascending to  6000 ft. 

5. Lathyrus luteus, Baker ; Fl. Br. Ind. ii. 180. Perennial, gla- 
brous ; stems nearly erect: 2-3 ft. Leaves 3-5 in. ; rachis ending 
in a bristle ; leaflets 6-8, ovate-lanceolate, about 3 x 14 in., acute ; 
stipules large, leaf-like, base 2-lobed. Flowers bright yellow, 
tinged with orange, 1 in. long, in stalked racemes. Pod 2-3 in. ; 
seeds numerous. 

Mushobra, woods above thc Waterworks Road, Mahasu, l latia~la ; May, 
June.-W. Himalaya, 8000-10,000 ft.-Temperate Asia, Europe. 

26. AMPHICARPEA. Prom the Greek arnphi, both, and 
carpos, fruit, referring to the two kinds of pod borne by A.  monoicu . 
-Himalaya, China, Japan, N. America. 

Amphicarpza Edgeworthii, Benth. ; 3'1. Br. Ind. ii. 181. A 
pubescent herb ; stems very slender, twining. Leaves of 3 leaf- 
lets ; leaflets thin, broadly ovate, nearly equal, about l a  x 1 in., 
entire, acute, terminal one stalked, lateral nearly sessile. Flowers 
axillary, about 4 in. long, pale lilac, son~etinles 1-sexual or without 
petals (cleistoganiic), solitary or in pairs or short racemes. Calyx 
tubular ; teeth 5, distinct, t'he two upper ones the shorter. Petals 
inuch longer than the calyx : standard obol-ate. erect, spurred a t  
the base ; keel slightly incurred, obtuse, nearly as long as thc 
wings. Upper stamen free, others united. Style incurred, gla- 
brous ; stigma small. Pod flat, hairy, about 1 in., acute ; seeds 
2 4 .  

Simla, in woods, 5000-6000 ft. ; August, September.-China, Japan. 
Closely allied to the N. American A. monoica, Elliott, which bears two kinds 

of pod : (1) as above described, and (2) one-seeded, orbicular pods about + in. 
diam., which are produced near the base of the stem or on plants with prostrate 
stems, and bury the~nselves in the ground. See Darwin's Forms of F ~ o I u u . ~ ,  
p. 327. The Simla species probably produces both kinds of pod, though there 
is no record of it. 

27. SHUTERIA. In  honour of D. Shuter, medical officer, 
Madras Presidency, a t  the end of the eighteenth century and 
beginning of the nineteenth.-India, China, tropical Africa. 

Shuteria involucrata, Wight & Brn. Prod?.. 207 ; Fl. Br. Ind. 
ii. 181, under S. vestita. A more or less hairy herb ; steins 
slender, twining. Leaves of 3 leaflets ; leaflets nearly equal, 
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ovate, 1-24 x k l k  in., entire, obtuse, upper surface glabrous, 
lateral nearly sessile, terminal 1-stalked ; stipules lanceolate, 
acute. Plowers white, tinged with pink, 4 in. long, in clusters of 
2 or 3, crowded in axillary, bracteate racemes ; the orbicular, lcaf- 
like bracts of the lowest 1 or 2 clusters forming involucres round 
the flowers. Calyx tubular ; teeth 5, short, acute, the 2 upper 
nearly or quite united, the lowest tooth the longest. Petals 
longer than the calyx : standard obovate, erect ; keel nearly 
straight, obtuse, shorter than the wings. Upper stamen free, 
others united. Style incurved, glabrous ; stigma small, capitate. 
Pod flat, narrow, 1-1+ in., tipped with the persistent style-base ; 
seeds 5 or 6. 

Simla, Dhanli, North of Jutogh ; Novcrnber.-Himalaya, Sin115 to  ASSDIII, 
3000-7000 ft.-Nilghiris. 

28. DUMASIA. In honour of J. B. Dumas, a French botanical 
author of the nineteenth century.-Tropical regions of Asia and 
Africa. 

Dumasia villosa, DC. ; F7. Br. Ind. ii. 183. A densely hairy, 
perennial herb ; stems slender, twining. Leaves of 3 leaf- 
lets ; leaflets nearly equal, ovate, 1 +-3 x $-l$ in., entire, obtusc 
or acute, lateral nearly sessile, terminal one stalked. Flowers 
yellow, 9-f in. long, in axillary, bracteate racemes. Calyx tubular, 
mouth obliquely truncate ; teeth obscure. Petals twice as long as 
the calyx : standard obovate, erect ; keel slightly incurved, obtuse, 
nearly as long as the wings. Upper stamen free, others united. 
Style long, straight and pubescent for about half its length, then 
flattened and abruptly incurved, terminal portion awl-shaped, 
glabrous ; stigma capitate. Pod flat, yellow-tomentose, 1-1 9 in., 
constricted between the seeds ; seeds 3 or 4. 

Simla, Annandale, Shali ; August, September.-Himalaya, Simla t,o Assnm, 
3000-7000 f t .  ; Ni1ghiris.-Africa. 

29. ERYTHRINA. From the Greek erythros, red, referring to 
the colour of the flowers.-Most tropical and subtropical regions ; 
Cape of Good Hope. 

Erythrina suberosa, Roxb. ; PI. Br. Ind. ii. 189. A tree, 
30-50 f t .  ; branches prickly. Leaves of 3 leaflets ; leaflets 
broadly ovate, entire, upper surface glabrous, lower pale or red- 
brown tomentose or pubescent, lateral 39 x 3  in., nearly sessile, 
terminal one 5 x 4i in., long-stalked. Flowers red, appearing 
shortly after the young leaves, 1;-2 in. long, in small clusters 
crowded in short, terminal racemes. Calyx + in., 2-Lippet1 ; teeth 
obsolete. Standard oblong ; wings minute, curved ; keel-petds 
unit'ed, hardly half the length of the standard. Upper sta~llrn 
free except a t  the base, others united. Ovary toinentose ; style 
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short, glabrous, incurved ; stigma small. Pod stalked, glabrous, 
cylindric, 5-6 in., contracted between the f;ccds, long-pointcd ; 
seeds 2-5, dark purple. 

Sutlej valley ; March, A1)ril.--Throughout India, ~t~concling to 4000 it. 
The wood is white, soft and light, yet fibrous and tough. It is used for 

making scabbards, sieve-frames, kc. E .  irzdicc~, the ' Coral trcae,' is often planted 
in N. India. 

30. BUTEA. In honour of John, Earl of Bute, a botanical 
author and patron of botany in the eighteenth century.- 
Tropical Asia. 

Butea frondosa, Roxb. ; F1. Br. I?&. ii. 194. A tree, 30-50 ft .  
Leaves of 3 leaflets ; leaflets hard, stiff, broadly ovate, entire, 
upper surface nearly glabrous, lower tomentose, lateral about 
34 x 2; in., nearly sessile, terminal one about 4& x 39 in., long- 
stalked. Plowers deep red, tinged with orange, appearing before 
the leaves, about 24 in. long, in small clusters crowded on axillary 
or terminal racemes. Calyx brown-tomentose, tubular, 4 in. ; 
teeth 5 ,  short, the 2 upper united. Petals strongly curved, nearly 
equal, silvery-tomentose outside ; keel acute. Upper stamen free, 
others united. Style long, curved, glabrous ; stigma capitate. 
Pod stalked, tomentose, oblong, about 6 x 1; in. ; lower portion 
flat, empty, not opening ; tip swollen, splitting round the single 
seed. 

Sut,lej valley, Kallia ; March, April.-Throughout India, ascending to  
4000 ft. 

The lIlt.uk. The leaves are used a8 fodder, as plates and as wrapping for 
parcels. A yellow dye prepared from the flowers is in great request during thc 
Holi festivities. 

31. PUERARIA. In  honour of M. N. Puerari, Professor of 
Botany a t  Copenhagen in the eighteenth century.-Tropical Asia, 
China, Japan. 

Pueraria tuberosa, DC. ; PI. Br. Ind.  ii. 197. A shrub ; 
root tuberous ; stems very long, pubescent, twining. Leaves of 
3 leaflets ; leaflets broadly ovate, entire or sinuat.e, pointed, 
upper surface nearly glabrous, lower densely hairy, terminal one 
long-stalked, 4-9 in., lateral shortly stalked, smaller, unequally 
sided. Flowers purple-blue, appearing before the leaves, 8 in. 
long, in small clusters crowded in long, panicled racemes. Calyx 
Q in., densely covered with red-brown hairs ; teeth short, acute, 
2 upper nearly or quite united. Standard orbicular ; keel nearly 
straight, obtuse, slightly shorter than the wings. Upper stamen 
free a t  both ends but connected a t  the middle with the sheath 
formed by the others. Ovary hairy ; style glabrous, abruptly 
incurved a t  the base ; stigma small, capitate. Pod flat), densely 
grey-hairy, 2-3 in., deeply constricted between the seeds, tipped 
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with the persistent style-base ; seeds 2-6, separated by parti- 
tions. 

Basantpur, Sutlej valley : April.-Throughout Indii~, nscending to  4000 ft. 
The tuberous roots are eaten and used medicinally. They are also sivcn as 

fodder to  the ponies in Simln. 

32. PHASEOLUS. The Greek name of the Kidney-bean, I-'. 
wu1garis.-Warm regions of both Hemispheres ; widely cultivated. 

Herbs ; stems slender, trailing, twining or erect. Leaves of 
3 leaflets ; leaflets nearly equal, usually lobed, margins entire, 
lateral nearly sessile, terminal one long-stalked. Flowers yellow, 
in short, head-like, axillary racemes. Calyx bell-shaped ; teeth 5: 
the 2 upper more or less united, lowest tooth the longest. Petals 
much longer than the calyx : standard orbicular, spreading ; keel 
narrow, long, obtuse, twisted in a complete spire. Upper stamen 
free, others united. Style spirally twisted, bearded below the 
obliquely placed stigma. Pod cylindric or flat ; seeds 6-12, 
separated by pith-like partitions. 

The following species are cultivated throughout India :-the ' Mang,' 
P. Mungo ; the ' Rlhth,' P. a,conitifolizu ; the Urd or Mish, P. rudiutus ; 
the Scarlet-runner, P. rnultiJlorus ; the Kidney-bean, P. uulgaris. All may 
be recognieed by the spirally twisted keel and bearded st,yle. 

Leaflets oblong. Flowers hardly & in. long. Pod cylindric . 1. Y. trilobus. 
Leaflets broadly ovate. Flowers + in. long. Pod flat . 2. P. culcnruius. 

* 1. Phaseolus trilobus, Ait. ; F1. Br. Ind. ii. 201. Stems trail- 
ing or twining, 1-2 ft., hairy. Leaflets nearly glabrous, oblong, 
1-2 in., more or less deeply 3-lobed. Plowers pale yellow, hardly 
$ in. long. Pod glabrous, cylindric, 1-2 in., curved ; seeds 6-12. 

Himalaya to  Cey!on and Hurmah, asce~icling to  7000 ft.  in thca N.W.P. ; 
August.-JV. and tropical Asia, Africa. 

On a sheet of this species in the Ken. Herbarium has been written by Rlr. 
Rentham, ' Simla t o  Almora, 4000-7000 ft., Madden.' This is probably the 
authority for the distribution given in the Fl. Br. Ind. I have seen no Simla 
specimen. 

2. Phaseolus calearatus, Roxb. ; Fl. Br. Ind. ii, 203. Stems 
trailing or twining, 1-3 ft., hairy. Leaflets nearly glabrous, 
broadly ovate, acute, 1i-3 in., sometimes lobed. Flowers yellow, 
& in. long. Pod glabrous, flat, 2-3 in., straight or curved ; seeds 
8-12. 

Valleys below Simls ; Augu9t.-Throughout India, wild and cultivated. 
Native name Mdng. 

33. VIGNA. h honour of Domenic Vigna, a professor a t  
Padua in the seventeenth century.-Tropical and sl~btropical 
regions, Cape of Good Hope, Australia. 
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Vigna vexillata, Benth. ; Pl. Hr. Ind.  ii. 206. A pc:rc:nnial, 
roughly hairy herb ; rootstock thick, woody ; stelm twining or 
trailing, 3-5 ft., hairy. Leaflets 3, nearly equal, not lobed, entire, 
long-pointed, variable in shape, ovate-lanccolate about 2$ x 14 in., 
or narrowly lanceolate about 3 xb in. ; lateral nearly fiessile, 
terminal one stalked. Plowers pink or red, turning blue-purple 
as they fade, 1-14 in. long, in a cluster of 2-4 a t  the end of naked, 
axillary stalks 6-18 in. long. Calyx-tube bell-shaped ; teeth 5, 
long, lanceolate, nearly equal, distinct. Petals much longer than 
the calyx : standard orbicular, spreading ; keel strongly incurved 
but not spirally twisted, obtuse. Upper stamen free, others 
united. Style incurved, bearded below the obliquely placed 
stigma. Pod densely hairy, flat, 2-3 in., acute ; fieeds 10-15, 
separated by pith-like partitions. 

Simla, on grassy slopes ; August, September.-Hilly districts throughout 
India, ascending to  8000 ft.-Nearly all tropical regions, 8. Africa, Australia. 

34. DOLICHOS. .From the Greek dolichos, long, probably 
referring to the long, twining stems of some species.-Tropical 
regions. 

Dolichos biflorus, finla. ; Fl. Br. Ind. ii. 210. An annual, hairv 
herb ; steins nearly erect ; branches climbing. Leaves of 3 leaflets"; 
leaflets nearly equal, of ten lobed, entire, ovate-lanceolate, 1-2 in.. 
acute, lateral nearly sessile, terminal one stalked. Flowers yellow. 
&-$ in. long, solitary or in small, axillary, nearly sessile clusters. 
Calyx-tube very short ; teeth 5? long, nearly equal, very narrow,the 
two upper partially united. Petals longer than the calyx : standard 
ovate, spreading, with 2 small, membranous, fringed, dark brown 
pouches in the centre ; keel slightly incurved, obtuse. Upper 
stamen free, others united. Style slender, incurved, glabrous 
except a ring of minute hairs just below the terminal stigma. 
Pod flat, curved, 1&2 x $ in., hairy, tipped with the persistent, 
hook-like style-base ; seeds 5-7. 

Valleys below Simla ; August, September.-Throughout India, ascending 
to 5000 ft.-Tropical regions of the Old World. 

Widely cultivated for fodder ; native name Khulti. 

Dolichos Lablab is cultivated throughout India and up to 6000 ft. A 
twining, perennial herb ; roots tuberous. Leaflets broadly ovate, 2-3 in., long- 
pointed. Flowers in. long, white or pale purple, racemed. Style thickened 
upwards, bearded &long the inner side. Pod glabrous, oblong, 14-2 x 3-1 in.. 
tipped with the persistrent style-baee. Nati-re name S&n or Stmbi .  

35. ATYLOSIA. From the Greek a, without, and tylos, a 
callosity ; the standard is without the hard, basal protuberances 
characteristic of some genera.-Tropical Asia, Madagascar, 
Australia. 

Tomentose or hairy shrubs ; stems twining or trailing. 
Leaves of 3 lea,flets, lower surface more or less covered with 



142 XXX. L E G U M I N O S B  

niinutc. rc.sinous clots ; lcaflets nearly cqual, not lobed, entire, 
acute, lateral nearly sessile, terminal one stallted, rarely nearly 
sessile. Flowers yellow, in axillary racemes or clusters. Calyx- 
tube short ; teeth 5, nearly equal, acute, the 2 upper partially. 
united, lowest the longest. Petals longer than the calyx : standard 
orbicular, spreading ; keel slightly incurved, obtuse. Upper 
stainen free, others united. Style thread-like, incurved, glabrous ; 
stigma small, capitate. Pod oblong, flat, inarlted with transverse, 
parallel grooves between the seeds, tipped with the persistent 
style-base ; seeds 4-10, separated by partitions. 
Flowers 2-1$ in. long. Pod 14-2 in. 

Leaflets longer than hroad. Corolla persistent,. Pod 
in. broad, prey-pubescent . . 1. A. ?nollis. 

Leaflets as long as broad. Corolla soon frilling off. 
Pod $ in. broad, thinly hairy . . 3. A. platycnrpo. 

Flonlers scarcely 3 in. long. Pod ;-1 in. . 2. A.  scnrabaoides. 

1. Atylosia mollis, Benth. ; PI. Br. Ind. ii. 213. Densely 
pubescent or tomentose ; stems long, twining. Leaflets ovate, 
longer than broad ; terminal one about 2 x 1 in. Flowers yellow, 
1-12 in. long, racemed. Corolla persisting until the pod is fully 
developed. Pod 1+--2 X Q  in., grey-pubescent ; seeds 8-10. 

Valleys below Simla, Haripur ; lJuly-Beptember.-Him,zlaya, Chanlhn to 
Sikkim, 2000- 6000 ft .  

2. Atylosia scarabaeoides, Bentl~. ; 3'1. Br. Ind. ii. 215. Pubc- 
scent or hairy ; stems long, twining or trailing. Leaflets ovate 
or oblong ; terminal one about 3 x 4 in. or 1$ x 4 in., sometimes 
very shortly stalked. Flowers yellow, scarcely Q in. long, in 
axillary clusters of 2-6. Corolla soon falling off. Pod 3-1 x $ in., 
densely hairy ; seeds 4-6. 

Simla, Naldera, on grassy slopes ; July-September.-Thrmghont India, 
ascending to  0000 ft.-Tropical .4siat, Madagascar, Mauritius. 

3. Atylosia platycarpa, Benth. ; F1. Br. Ind. ii. 216. Pube- 
scent or hairy ; stems long, trailing or twining. Leaflets orbicu- 
lar, as long as broad, end one 1-3 in. across. Flowers yellow, 
2 in. long, in racemes, or one or two together a t  the end of a short 
stalk. Corolla soon falling off. Pod 1; X, in., thinly hairy ; 
seeds 5 or 6. 

Simla ; August, September.-W. Himalaya., i 000-8000 f t .  

36. RHYNCHOSIA. From the Greek rhynchos, a beak, 
referring to the incurved keel-petals.-Most warm regions ; n 
few species in S. Africa and N. America. 

Shrubs or perennial herbs, more or less hairy ; stems trailing 
or t\\-ining, rarely erect, Lower surface of leaves dotted with 



nlinute. rchsinou~ glantls. Leaflets 3, ncarly equal, rarely lobed, 
entire ; lateral nearly sessile, ter~ninal one ~talketl.  plower^ 
usually yellow, in axillary racemes. Calyx-tube short ; teeth 5, 
acute, nearly equal or the lowest much the longest, the 2 upper 
lmrtially united. ~ t a n d i r d  broadly obovate, spreading ; keel 
incurved, obtuse. Upper stamen free, others united. Style 
long, incurved, pubescent or glabrous, not bearded ; stigma small. 
Pod oblong, flat, acute or tipped with the persktent style; seeds 
2 or 1. 
Stems erect. Lower surface of leaves white-tomentosc. 

Flowers yellow . . 1. 11'. Ps~~ldo-c~jnn. 
Stem8 trailing or climbing. 

Flower-s yellow, or yellow streaked with p u r p l ~ .  
Plowers scarcely a- in. long. Terminal l e i ~ f l ~ t  4-2 

in. long . 2. R.~ni?bimn.  
Flowers &-2 in. long. Terminal leaflet 1-29 in. 

long. 
Leaflets obtuse. Lowest calyx-tooth much 

shorter than corolla. Standard hairy . . 3. R. Fakoneri, 
Leaflets long-pointed. Lowest calyx-tooth a s  

long as corolla. Standard glabrous . . 4. R. himalenai~. 
Flowers dark red . . 5. R. sericea. 

1. Rhynchosia Pseudo-cajan, Camb. ; PI. Br. Ind. ii. 223. 
An erect shrub, P 6  ft. ; stem and branches white-tomentosc. 
Leaflets ovate ; terminal one 14-2 x 2-1 in. ; upper surface green, 
pubescent ; lower white, tomentose. Flowers yellow, 4 in. long. 
Calyx white-tomentose. Standard and style pubescent. Pod 
1 in., white-tomentose. 

Sutlej valley; August, September.-W. Himalaya, Murree to Kumaou, 
3000-9000 f t .  

2. Rhynchosia minima, DC. ; PI?. Br. Ind. ii. 223. Pubescent ; 
stenls long, slender, trailing or climbing. Leaflets orbicular ; 
terminal one in. across. Flowers yellow, scarcely ) in. long. 
Style nearly glabrous. Pod & in., pubescent. 

Sutlej valley ; September2anuary.-Throughout India, ascending to  4000 
ft.-Nearly all tropical and subtropica,l countries ; temperate N. America and 
8. Africa. 

3. Rhynchosia Falconeri, Baker ; Fl. Br. Ind. ii. 224. More 
or less hairy ; steins long, trailing or climbing. Leaflets ovate, 
obtuse ; terminal one 1-1& xi-12 in. Flowers yellow, + in. long. 
Calyx densely hairy ; lo\{-est t,ooth ~lluoh shorter than the corolla. 
Standard hairy. Style glabrous. Pod 1-1 in., hairy. 

sha.li, 7500 f t .  ; August,, September.-Garhwal. 

4. Rhynchosia himalensis, Benth. ; PI. Br. I d .  ii. 225. 
Mort or less hairy, viscidly glandular ; s t e m  long, trailing or 
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climbing. Leaflets ovate, long-pointed, base rounded ; terininsl 
one 14-2 f x l&-l+ in. Flowers yellow, veined with purple, nearly 

$ in. long. Calyx pubescent ; lowest tooth as long as the corolla. 
Standard and style glabrous. Pod 1-1i in., pubescent. (Fig. 40.) 

Simla ; July, August.-W. Himalaya, Murree to  Kumaon, 3000-6000 f t .  

5. Rhynchosia soricea, Span. ; Fl. Br. Ind. ii. 225. Softly 
pubescent, viscidly glandular ; stems thick, long, trailing or 
climbing. Leaflets broadly ovate, acute, base rounded; terminal 
one 2-3 x la-2f in. Rowers dark red, f in. long. Calyx and 
standard halry. Pod l a  in., tipped with the glabrous, per~ist~ent 
style. 

Simla, &Iushobra, common on grassy bnl-rlts ; .J~ily-Sel>tr~nl)er.-N. Tntlia, 
ascending to  7000 f t .  

37. FLEMINGIA. In honour of Dr. J. Fleming, Bmgal 
Army. who died in 1815.-Tropical Asia, Aust,ra'lia, Africa. 
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Procumbcnt or trailing shrubs. Leaves siinyle or of 3 rlettrly 
sessile leaflets, entire, lower surface gland-dotted. Flowers in 
small clusters, racemose, each cluster hidden within a large 
folded bract, or terminal, on long, axillarv stalks without enve- 
loping bracts. Calyx-tube short ; teeth 5: narrow, long-pointed, 
the lowest the longest. Petals nearly equal, longer than the 
calyx : standard broadly ovate, spreading ; keel incurved, obtuse 
or acute. Upper stamen free, others united. Style incurved, 
thickened near the middle, tip glabrous or hairy ; stigma small. 
Pod short, .oblong, turgid ; seeds 1 or 2. 
Leaves simple. Plower-clusters racemose, each enclosed 

by a large, folded bract . . 1. F.  frulic~ulo~a. 
Leaves of 3 leaflets. Flower-clusters terminal on long, 

axillary stalks without enveloping bracts . . 2. F .  vestah. 

1. FIemingia fruticulosa, Wall. ; PI. Br. Ind. ii. 227, under 
P. strobilifera. Branches procumbent, 6-18 in.. spreading from 
the base. Leaves simple, cordate, ovate or nearly orbicular, 

1 5 3  in. ; upper surface nearly glabrous ; veins on lower surface 
proininent. Flowers pink or white, Q in. long, in small clusters 
enclosed by folded, membranous, orbicular bracts nearly % in. long 
and arranged in two rows in short racemes. Keel slightly incurved, 
obtuse. Style-tip glabrous. Pod i- in. ; seeds 2. (Fig. 41.) 

Simla, on banks ; August-October.-W. Hilnalaya, Dalhousie to  l iulnaoa, 
4000-900 ft. 

L 
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2. Flemingia vestita, Benth. ; PI. Br. I n d .  ii. 230. Pubes- 
cent or hairy ; root tuberous ; stems trailing, 1-2 ft. Leaves of 
3 nearly sessile leaflets ; leaflets ovate, 1) X 1 in. F l o ~ ~ c r s  bright 
red, 2 in. long, in small clusters a t  the end of long, axillary stalks. 
Calyx and corolla hairy. Keel strongly incurved, acute. Stylc- 
tip hairy. Pod i in., enclosed in the calyx ; seed solitary. 

Simla, on grassy slopes ; August, September.-Himalaya, Sinlllt to Assaln. 
The root is edible. 

38. DALBERGIA. In honour of Nicholas Dalberg, a Swedish 
botanist, who died in 1820.-Widely spread in tropical regions. 

Dalbergia Sissoo, Roxb. ; PI. Br. I n d .  ii. 231. A tree ; young 
parts pubescent. Leaves pale green, odd-pinnate ; leaflets 3 or 
5, alternate, broadly ovate, 1-3 x 2-2a in., entire, abruptly pointed, 
terminal one stalked. Plowers sessile, yellow-white, + in. long, 
in short, axillary panicles. Calyx bell-shaped ; teeth 5, short, the 
2 upper united, lowest the longest. Petals much longer than the 
calyx ; standard ovate ; keel nearly straight, obtuse. Stamens 9, 
all united, tube split along the upper side. Ovary hairy ; style 
short, thick, glabrous ; stigma capitate. Pod long-stalked, thin, 
glabrous, strap-shaped, 16-4 x i-6 in. ; seeds 2-4. 

Sutlej valley ; March-June.-Throughout India, ascending to 4000 f t  
A valuable timber tree ; widely planted. Wood suitable for nearly al! 

purposes. Native name, Shishum or Sissoo. 

39. SOPHORA. Origin of nairie obscure.-Most mrarni itntl 
temperate regions. 

Sophora mollis, Grah. ; PI. Br. Ind. ii. 251. An erect shrub, 
3-4 f t .  Leaves pale green, odd-pinnate, 5-10 in. ; leaflets 21-41, 
ovate, 3-$ in., nearly sessile, entire. Flowers yellow, appearing 
with the young leaves, nearly 2 in. long, crowded in short, axillary 
racemes. Calyx tubular, i in. ; teeth 5, short, blunt, the 2 upper 
united, often obscure. Petals nearly equal ; standard broadly 
obovate, spreading. Stamens all free ; anthers versatile. Style 
incurved, glabrous ; stigma minute. Pod stalked, glabrous, 3-4 
in., consisting of 4-6 one-seeded, 4-winged joints contiguous or 
scyarated by linear constrictions sometimes nearly an inch long. 

Sutlej valley ; March, April.-N. India, ascending to 6000 ft. 

40. CIESALPINIA. In honour of Andreas Cesalpini, professor of 
medicine at  Pisa in the sixteenth century. He was the first bot'anist 
to classify plants by the flowers and seeds.-Most warm regions. 

Caesalpinia Sepiaria, Roxb. ; PI. Br. I n d .  ii. 256. prickly, 
climbing shrub. Leaves 2-pinnate, 10-18 in. ; leaflets 16-24, 
ol~positc, nearly sessile, oblong, i -1  in., obtuse. Flowers yellow, 
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$- in. long, wing-stallted, ill erect ritceirlcs 6-12 in. long. C:;llyx 5-  
parted ; lobes oblong, overlapping, the lowest concave and largest. 
Petals 5, orbicular, spreading, the upper one the smallest anci 
innermost. Stamens 10, all free, longer than the petals ; lower 
half of filament dilated, woolly ; anthers uniform. Ovary ~essile ; 
style glabrous ; stigma small. Pod glabrous, nearly flat, oblong, 
2-3 x 1 in., tipped with the hard, pershtent style-base ; seeds 
4-8, mottled. 

Sutlej valley, Sasantpur, Subathoo ; February-April.-Throughuut llldia 
and Burmah, ascending to 4000 ft.-China. 

41. CASSIA. The classical name of some tree with aromatic 
bark.-Nearly all tropical and subtropical regions ; N. temperate 
Asia and America.. 

Trees or herbs, not prickly. Leaves even-pinnate ; rachis 
often gland-bearing ; leaflets few or numerous, opposite, entire. 
Flowers yellow, in racemes or solitary or in clusters of 2 or 3. 
Calyx 5-parted ; lobes overlapping. Petals 5, nearly equal, spread- 
ing, the upper one the innermost;. Stamens all free, 10, rarely all 
perfect or 5 or 4 ; perfect anthers uniform, usually dehiscing by a 
terminal pore. Ovary nearly sessile ; style incurved ; stigma small. 
Pod flat, cylindric or 4-angled ; seeds numerous, rarely few. 

In  the Fl. Br. Ind. ii. 266, it is stated that  C. yumila, Lam. ascends to 
7000 f t .  ; I have seen no specimen from above 1000 ft. The statement was 
perhaps founded on a wrongly named specimen of C!. dirnidiah (230, Edgc- 
worth) in the Kew Herbariurh. 

Lcaflet.s 4-16, ovate, 1-5 in. 
A tree. Leaflets 8-16. Plowers numerous, in long 

racemes. Pod cylindric . . 1. C'. l ~ i s t u l u .  
Herbs. Leaflets 4 or 6. Flowers few, in pairs or 

short racemes. 
Leaflets 6. Perfect stemtns 7. Pod 4-angled . 2. C. obtusifoliu. 
Leaflets 4. Perfect stamens 5. Pod flat . . 3. C. Absus. t 

Leaflets 40-100, narrowly oblong, 4 in. or less. 
Stems procunibent. Stamens 10 . . 4. C. mimosoides. 
Stems erect. Stamens 5 or 4 . . 5. C. dirnidiata. 

1. Cassia Fistula, Linn. ; PI. Br. Ind. ii. 261. A small tree. 
Leaves glabrous, 12-18 in. ; leaflets 8-16, ovate, 2-5 in., acut'e 
or obtuse. Flowers yellow, long-stalked, in drooping racemes 
1-2 ft .  long. Sepals + in., obtuse, soon falling off. Petals obovate, 
2-1 in., clawed. Stamens unequal ; 3 lowest much the longest, 
curved, perfect ; 4-6 int1ermediate in length, perfect ; remaining 
1-3 very short, abortive. Pod cylindric, 1 in. diam., 1-2 ft. long, 
filled with a soft pulp separating the numerous, flat seeds. 

Butlej valley ;' March, April.--Throughout India, ascending to 4000 ft.- 
Tropical Asia, Africa.--Native name, Arnnllris. 

This is an  exceedingly showy tree when in flower, and Grant-Dufi in his 
Notes of an I.ndinn Jozlrney, 1,. 122, speaks of it as ' that  infinitely glorified cousi~l 
of the Laburnum.' 
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2. Cassia obtusifolia, Linn. ; PI. Br. Ind. ii. 263, under C. 'I'ora. 
An annual, erect, shrub-like herb, 3-6 f t .  Leaves 2-3 in. ; 
leaflets 6, hairy, ovate, 1-2 in., acute, an awl-shaped, yellow 
gland between the lowest pair. Flowers yellow, $-f in. diam., in 
pairs on short, axillary stalks. Stamens 10 ; lower 7 nearly equal, 
perfect ; 3 upper minute, abortive. Pod linear, 6-9 in., 4-angled ; 
seeds numerous. 

Naldera, Sutlej valley ; September, October.-Throughout India,, ascending 
t.0 5000 ft,.-Most tropical regions. 

3. Cassia Absus, Linn. ; PI. Br. Ind. ii. 265. An erect, branched, 
viscidly glandular, biennial herb, 6-18 in. Leaves 1&-3 in. ; 
leaflets 4, ovate, 1-14 in., obtuse, a small, awl-shaped gland 
between each pair. Flowers few, red-yellow, in. diam., in short 
racemes. Stamens 5, equal, perfect. Pod halry, flat, 1-2 x f in. ; 
seeds 6. 

Valleys below Simla ; August, September.-Throughout India, ascending 
to 5000 ft.-Most tropical regions. 

4. Cassia mimosoides, Linn. ; PI. Br. Ind. ii. 266. Perennial ; 
stems several, hairy, spreading, 12-18 in., procumbent or ascend- 
ing. Leaves 1-2 in. ; leaflets 40-100, narrowly oblong, Q in., 

acute, midrib close to the upper margin, a small, circular, sessile 
gland between or just below the lowest pair. Plowers yellow, 
& in. diam., axillary, solitary or in clusters of 2-3. Stamens 10, 
nearly equal, all perfect. Pod flat, hairy, 1; x in. ; seeds 
15-20. (Fig. 42.) 

Vt~lleys below S i n ~ l a ,  on grassy sloj~es ; Ailgust,, sc?ptetnber.-'l'~~roughuut 
111dii1, ascellding to 6000 ft.-Nc.it1.1y :dl trol)ic.al rcgio~ru. 
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5. Cassia dimidiata, Baker ; E'1. 13r. Ind. ii. 266, under (I. 
mimosoides. An annual, nearly glabrous herb ; stems erc:c.t, 
1 6 3  f t .  Leaves 2-3 in. ; leaflets 50-100, narrowly oblong, 4 in., 
acute, midrib close to the upper margin, a small, circular, sessilo 
gland between or just below the lowest pair. Flowers ycllow, 
hardly & in. diam., axillary, usually solitary. Stamens 4 or 5, nearly 
equal, perfect. Pod flat, thinly hairy, 1$ x 1, in. ; seeds 10-16. 

Valleys below Simla, in fields ; August, September.-Througho~it India, 
ascending to  5000 ft.--Most tropical reginns. 

42. BAUHINIA. In  memory of John and Casl~ar Hauhin, 
German botanists of the sixteent'h cent~irv.-Widely spreacl in 
t,ropical ancl snbtrol~ical regions. 

1trec.t trees o m  tc~ndril -bearing 1 I s .  I t  si~npl(>. 
notched or 2-lobed, entire. Iqlowers largc~, sl~o\\-y. in I-acachincbs, 
corymbs or paniclles. Calyx-tube short ; limb long, sl);ttht*-lilicb 
and undivided or splitting as the flower opens into 2 or- 3 oftt.11 
reflexed segments. Petals 5, slightly unequal, clawed, erect or 
spreading, the upper one the innermost. Stamens 3-5, free, 
anthers versatile. Ovary stalked ; style cylindric ; stigma ter- 
minal. Pod flat, oblong ; seeds 6-1 5. 
Trees. 

Leaves notched a t  the top. Petals in., pale yellow . 1. B. retuxu. 
Leaves deeply 2-lobed. Petals 1-2 in., pink or purple. 

Calyx splitting t o  the base in 2 l~ltimately retlexed 
segments. Perfect stalnens 3, rarely 4 . . 3. B. purpuren. 

Calyx spathe-like, not splitting. Perfect stamens 5 . 4. B. variegatn. 
A climbing shrub. Petals 1 in., white, changing to cream- 

yellow. . 2. B. T'ccltlii. 

1. Bauhinia retusa, Buch.-Ham. ; Fl. Br. Ind. ii. 279. A st~zall 
tree. Leaves glabrous, cordate. orbicular, 4-6 in., not'ched a t  the 
tip. Plowers in large, terminal panicles. Calyx pubescent ; lilnb 
splitting to the base in 2 or 3 segments. Petals pubescent out- 
side, oblong, &Q in., pale yellow, with purple strealts or spotls. 
Stamens 3. Pod glabrous, 5 x 1 in. 

Valleys below 8imla ; September, October.-Central and N. Inclia., \V. Hima- 
laya from Kumaon to  the Beeas up t'o 4000 ft.. 

2. Bauhinia Vahlii, Wight & L4r1~. ; Fl. Br. Ind. ii. 279. A 
large climber, sometimes 100 f t .  long, covered with red-bronln 
tomentum ; branches frequently terminating in a pair of opposite 
tendrils. Leaves cordate, orbicular, 6-1 8 in., 2-lobed nearly to 
the middle. Flowers in large, terminal corymbs. Calyx-limb 
splitting into 2 ultiinately reflexed segments. Petals hairy out- 
side, obovate, 1 in., white, turning tlo cream-yello~rr. Stamens 3. 
Pod toinentose, thick, 6-18 x2-3 in. 

Sutlej valley, ICalka ; April-June.-Throughout Central and Northern India. 
ascendingjto 6000 ft. 
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Thin sl~ecics is put to marc uses than nlinost any other forest plant except 
the bamboo. The large flat leaves are sewn together and used as plates, cups, 
rough tuble-cloths, umbrellas, cloaks and rain-caps ; the seeds are roasted and 
rnt,en ; t,he fibres of the bark are made into ropes, ancl from the trunk exuclcs a 
copious gum. Native name Tcil~r. 

3. Bauhinia purpurea, Linn. ; Fl. Br. Ind. ii. 284. A tree. 
Leaves glabrous, cordate, ovate or orbicular, 4-6 in., 2-lobed 
nearly to the middle, lobes sometimes pointed. Flowers in 
pubescent racemes, often combined in panicles. Calyx-limb 
splitting to the base in 2 ultimately reflexed segments. Petals 
oblong-lanceolate, 1-2 in., pink ; margins waved. Stamens 3, 
occasionally 4. Pod glabrous, 6-12 x $-2 in. 

Valleys below Siml;~ ; September-Novc1nber.-Throughout India, ascrnding 
to 6000 ft. Often planted. 

4. Bauhinia variegata, Linn. ; Fl. Br. Ind. ii. 284. A tree. 
Leaves glabrous, cordate, orbicular, 2-4 in., 2-lobed to about + of 
t'heir length. Flowers in small, pubescent corymbs. Calyx.limb 
spathe-like, not splitting into segments, tip 5-toothed. Petals 
oblong, 2 in., light red-purple, upper one darker and often tinged 
with cream and red ; inargins waved. Stamens 5. Pod glabrous, 
6-18 x i  in. 

Sutlej valley ; February-April.-Throughout India, ascending to  4000 f t .  
-Bnrmah, Chins. 

The Kuchnar or Geranium tree. Often planted. 

43. MIMOSA. Supposed to be derived from the Greek mimos, 
a mimic ; referring to the highly sensitive leaves of some of the 
species imitating animal movement.-Warm regions of America, 
Africa and Asia ; chiefly America. 

Mimosa rubicaulis, Lam. ; Fl. Br. Ind. ii. 291. A prickly, 
pubescent, erect or half-climbing shrub. Leaves 2-pinnate, 3-6 in. ; 
pinnules 3-10 pairs ; leaflets 12-30, sensitive, narrowly oblong, a in., acute, mid-rib close to the upper margin. Flowers minute, 
purple a t  first, afterwards changing to white, crowded in globose 
heads 9-4 in. diam., and forming terminal racemes. Calyx.and 
corolla tubular, 4-toothed. Stamens 8, free, 2-3 times as long as 
the corolla. Style slightly longer than the stamens ; stigma minute. 
Pod stalked, glabrous, thin, flat, slightly curved, 3-5 x i  in., the 
6-10 square, l-seeded joints separating when ripe froin between 
the persistent, marginal frame. 

Valleys below Simla ; August, September.-Throughout India,, aacending 
to  4000 ft.-Afghanistan. 

44. ACACIA. The classical name of some species of Acncia, 
probably A.  vera.-Most warm regions. Species with the leaves 
reduced to  flattened stalks are abundant in Australia. 
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Trees or shrubs, erect or climbing, spinouu or prickly. 
Leaves 2-pinnate ; rachises often glandular ; pinnules opposite ; 
leaflets usually numerous, small, fo& in., opposite, entire. Flower8 
srna.11, barely 4 in. long, usually yellow, in globose heads or 
cylindric spikes, axillary or paniculate a t  the end of branche~. 
Calyx hell-shaped, 4- or 5-toothcd or lobed. Petals 4 or 5, more 
or less united. Stamens very many, usually rnore than 50, much 
longer than the corolla, free or united close to the base ; anthers 
minute. Style thread-like ; stigma minute. Pod nearly cylindric 
or flat, 2-valved or indehiscent ; seeds 3-12. 
Flowers in globose heads. 

Trees or shrubs. Heads axillary. 
Heads with a whorl of small bracts a t  the base. Pod 

glabrous, irregularly cylindric . . 1. d. Farncnicc?ta. 
Heads with a whorl of  mall bracts about. the 

middle of the  talk. Pod tomentone, flat, con- 
tracted between the seeds . . 2. arabicu. 

Climbing shrub. Heads panicled . . 5.  L4. ccesiu. 
Flowers in cylindric spikes. 

Leaves 3-6 in. Pinnules 10-20 pairs. Leaflets 
narrowly oblong . . 3. -4. Catechu. 

Leaves 1-2 in.  Pinnules 2-3 pairs. Leaflets obnvate 4. A. mod~cto.  

1. Acacia Farnesiana, Willd. ; Fl. Br. Ind. ii. 292. An erect 
shrub ; branches zigzag, covered with minute, raised, grey dots. 
Leaves 1 2  in. ; stipules spinescent ; pinnules 4-8 pairs ; 
leaflets 2 0 4 0  on a pinnule. narrowly oblong. Flowers deep 
yello~v, fragrant, crowded in long-stalked, globose heads +-St in. 
diain., forming axillary clusters of 2-5 ; heads with a whorl of 
small bracts a t  the' base. Pod glabrous, thick, irregularly 
cylindric, often curved, 2-3 in. ; seeds separated by dry, spongy 
tissue, and arranged obliquely in 2 rows. 

Sutlej valley, Suni; January-March.-Throughout Tndia, ascending to 
3000 ft. Often planted.-Nearly all hot countries. 

The pods and bark are used in native medicine and for tanning ; the flowers 
in perfumery. Native name Kiknr.  Cultivated in S. Ellrope. 

2. Acacia arabica, i d .  ; Pl. Br. Ind. ii. 293. A tree 
attaining 50 ft. in the plains but usually stunted in the hills : 
branches zigzag, pubescent. Leaves 1-2 in. ; sti;ules spinescent, 
white and very long on old branches ; pinnules 3-6 pairs ; 
leaflets 20-40 on a pinnule, narrowly oblong. Flowers yellow, 
fragrant, crowded in long-stalked, globose heads & in. diam., 
forming axillarly clusters of 2-5 ; stalks bearing just above the 
middle a whorl of small bracts. Pod st1alked, grey-toinentose, 
flat, 3-6 in., contracted between the circular seeds. 

Sublej valley ; July-September.--Throughont India, ascending t o  3000 ft. 
-Arabia, Africa. 

The hard, tough and very durable wood is widely used in the construction 
of agricultural implements, boats, tent-pegs, kc. The gum procured by incisions 
made in the branches is used in native medicine, end by dyers and cloth- 
printers ; it forms part of the various gums exported es East Indian gum 
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nrabic. Thc bnrlr is used for tanning and dyeing, and t,hat of the ~*oot!s in t , l~e  
preparation of native spirits. The green pods and young leaves malie exuelle~lt 
forlrler and thc trees arc in consequence often much lopped and mutilated. 
Native name Kikar or Babul. 

3. Acacia Catechu, Willd. ; Fl. Br. Ind. ii. 295. A tree, 
30-40 ft,. Leaves pubescent, 3-6 in. ; stipules soon falling off ; a 
pair of flattened, recurved prickles inserted below the leaf-base ; 
pinnr~les 10-20 pairs ; leaflets 60-100 on a yinnule, narrowly 
oblong. Flowers pale yellow, crowded in stfalked, cylindric spikes 
2-4 in. long, solitary or forming small, axillary clusters, Pod 
stallied, glabrous, flat, thin, oblong, 2-3 x in., acute. 

Valleys below Silnla; MayJuly.-Throughout N. India, ascending to  
3000 f t .  

'I'hc hard wood is put to  the same uses as that  of A. arahica. The ' Cutch ' of 
co~i~inerco (native name li'atha) is the  heart-wood cut into chips and boiled 
tlo~vr, ; in the East i t  is eaten with Betel leaf, Pipe~ Betle, Linn., and is exported 
to Europe for dyeing and tanning. Native name Khair. 

4. Acacia modesta, Wall. ; PI. Rr. Ind. ii. 296. A sinall tree. 
Leaves glabrous, grey-green, 1-2 in. ; stipules soon falling off ; 
n pair of flattened, recurved prickles inserted below t,he leaf-base ; 
pinnules 2-3 pairs ; leaflets 6-10 on a pinnule, obovate. Flowers 
white or pale yellow, in stalked, cylindric, drooping spikes 1-2 in. 
long, solitary or forming small, axillary clusters. Pod stalked, 
ala brous, flat, oblong, 2-3 x in. a 

Sutlej valley, Suni ; April, May.-Common throughout N.W. India and the 
l'nnjab, ascending to  4000 ft.-Afghanistan. 

The wood is hard and d~lrable and is used for agricultural implements ; the 
leaves are used as fodder. 

5. Acacia caesia, Wight & Am. ; Fl. Br. Ind. ii. 297, 
under A. Intsiu. A climbing, pubescent shrub ; branches covered 
with small prickles. Leaves 3-12 in. ; stipules soon falling off ; 
pinnules 4-15 pairs ; leaflets 20-60 on a pinnule, narrowly 
oblong, obliquely acute. Flowers pale yellow, crowded in stalked, 
globose heads &$ in. diam., forming large, terminal panicles. 
Pod stalked, tomentose or ultimately glabrous, flat, oblong, 4-6 
x 1 in. 

Throughout India, ascending to 4000 ft. in Kuma,on; April-August.- 
Burmah. 

45. ALBIZZIA. In honour of Albizzi, an Italian naturalist of the 
eighteenth century .-Warm regions of Asia, Africa and Australia. 

Unarmed trees. Leaves 2-pinnate ; rachises usually bearing 
a gland near the base and between one or more pairs of the 
leaflets ; stipules usually small and soon falling off, large and 
more persistent in A. stipulata ; pinnules opposite or ncarly so ; 
leaflets sessile, opposite, entire, unequal-sided. Flowers &-14 in. 
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long including the stanlens, cro~~decl in globose, axillary, fitalked 
heads forming terminal racemes or panicles. Calyx bell-shaped 
or tubular, 5-toothed. Corolla tubular, 5-lobed. Starnen~l 
numerous, far protruding, filaments often coloured, more or less 
united, the stamina1 tube about as long as the corolla ; anthers 
minute. Style thread-like ; stigma small. Pod broadly oblong, 
flat, thin, 2-valved or indehiscent ; seeds 4-15. 
Leaflets obtuse. 

Flowers 1& in., shortly stalked. Corolla glabrous. 
Leaflets 6-18 ; lower surface nearly glabrous . 1 .  A. Lebbek. 

Flowers 1 in., sessile. Corolla hairy. Leaflets 20- 
50 ; lower surface tomentose . . 2. A.  odorcctissima. 

Leaflets acute. 
Flo~vers pink, 1-1 a in. Stipule~ linear . . 3. A .  ~nolbis. 
Flowers yellow, +-1 in. Stipules broad, cordate . 4.  A .  ~ t i ~ u l n l u .  

1. Albizzia Lebbek, Benlh. ; P1. Br. Ind. ii. 298. A tree. Leaves 
nearly glabrous, 3-12 in. ; pinnules 2-4 pairs ; leaflets 6-18 on 
a pinnule, oblong, 1-1$ X &  in., obtuse. Heads long-stalked, in 
clusters of 2-4, forming short, terminal racemes or panicles. 
Flowers white, 14 in. long ; stalks & in. Calyx pubescent. 
Corolla glabrous. Pod glabrous, 6-12 x 1&-2 in. 

Valleys below Simla ; April, May.-Throughout India ascending to 5000 ft. 
-Tropical Asia ; Africa ; N. Australia. 

The Siris ; frequently planted. 

2. Albizzia odoratissima, Benth. ; Fl. Br. Ind. ii. 299. A 
tree. Leaves pubescent, 6-12 in. ; pinnules 3-8 pairs,; leaflets 
20-50 on a pinnule, oblong, g-1 x i  in., obtuse, upper surface 
pubescent, lower brown-tomentose. Heads shortly stalked, in 
small clusters forming terminal panicles. Flowers pale yellow, 
1 in. long, sessile. Calyx and corolla hairy. Pod 6-8 x 1 in., 
brown-tomenhse, ultimately glabrous. 

Throughout India, ascending to 3000 ft.-April4une.-Tropical Asia. 

3. Albizzia mollis, Boiv. ; Encyc. xix. Sic;cle, ii. 33 (Prain in 
Journ. As. Soc. Bengal, lxvi. Part 11. No. 2. 514), 31. Br. Ind. ii. 
300, under A.  Julibrissin. A small tree. Leaves softly hairy, 6-12 
in. ; stipules Linear, soon falling off ; pinnules 6-12 pairs ; leaflets 
20-50 on a pinnule, obliquely oblong, 2 x $ in., acute. Heads 
long-stalked, in clusters of 2-3, forming short, terminal racemes. 
Flowers pink, 1-1; in. long. Calyx and corolla silky pubescent. 
Stamens pink-tipped. Pod pubescent, 4-6 x 2-1 in. (Fig. 43.) 

Sutlej valley, Suni, below Alat,iana. ; April-June.-Outer Hima,laya, from the 
Inclus to Assam, usually near n-ater. 

4. Albizzia stipulata, Boiv. ; Fl. Br. Ind. ii. 300. A tree. 
Leaves pubescent or hairy, 6-12 in. ; stipules pink, very large, 
broad, cordate, not persistent ; pinnules 6-15 pairs ; leaflets 
40-80 on a pinnule, obliquely oblong, +-& in., acute. Heads 
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shortly stalked, in clusters of 2-3, forming bracteate racemes. 
Rractls ovate. acut,e, brown-tornentoue, soon fallingYoff. Plowers 

yellow, fyl in. long. Calyx and corolla silky pubescent. Stamens 
tinged with red. Pod pubescent, ultimately glabrous, 6 x $ in. 

Below Sipi on the road to  Shali ; April-June.-Throughout India, ascending 
t o  4000 ft.-Tropical Asia. 

XXXI. R O S A C E E  

HERBS, shrubs or trees. Leaves alternate ; stipules free or 
adnate to the stall<, sometimes soon falling off. Plowers regular, 
usually 2-sexual. Calyx-tube free from or adnate to the ovary ; 



limb divided into 6 ,  rarely 4, usually equal lobes, in soinc gencra 
alternating with a similar number of bracteoles. Yetab 5, rarely 
4, equal. Stamens usually numerous, inserted with the  petal^ 
around the mouth of the calyx-tube, filaments free, an ther~  2- 
celled. Carpels several or numerous, rarely only one, ~upcrior 
or inferior, distinct or combinetl into a several-celled ovary ; 
ovules 1 or 2 in each ovary or cell, rarely more (Spircea). Stylcv 
as many as the carpels or cells, usually simple and free ; stigmas 
terminal. Fruit various, the ovaries either remaining free or 
becoming combined with each other or with the calyx ; seedu 
sniall, 1 or 2 in each ovary or cell, rarely more.-A very large 
Order spread over nearly the wholc globe, hut ~ n o ~ t  abiindant in 
N. temperate regions. 

See remarks on p. 9 regarcling thc rescmblance of the flowers o f  R?(/HI~Y,  
Potrnt.ilZn, Pragaria and G'wm to those of I Z ( ~ ? L ~ ~ ~ L C U , ~ Z ~ S .  

A Carpel or carpels sn]>e~.ior. Fruit not ctlcloscd in the calyx-tube. 

Calyx without bracteoles. 
Carpel only one. 

Unarmed trees. Calyx falling early. . 1. Pru?~.u.q. 
Spring shrubs. Calyx persistent in fruit . . 2. I'rimiy~t'u. 

Carpels more than one. 
Unarmed shrubs. Carpels on the base of the calyx. 

Fruit of 3-5 small follicles . . 3. h'pirmo. 
Prickly shrubs. Carpels on a conical or oblong recep- 

tacle. Fruit of numerous, small, succulent drupelets 4. Ruhm. 
Calyx with 5 bracteoles alternate with its lobes. 

Frult dry, consisting of a head of numerous, small achenes. 
Achenes hairy. Style terminal, long . . 5. Geum,. 
Achenes glabrous (except P. fruticosa). Style lateral, 

very short . . \ 7. PolentiUcc. 
Fruit succulent, consisting of the enlarged receptacle 

bearing the minute, glabrous achenes . . 6. F r y a r i a .  

B. Carpels superior or inferior. Fruit adnate to  the calyx-tube or wholly 
enclosed within it. 
Herbs. Flowers yellow. Calyx with a ring of small, hooked 

bristles outside the mouth . . 8. Agri~nonia. 
Trees or shrubs. Plowers white or pink. 

Carpels free from t,he calyx-tube, but wholly enclosed 
within i t  . . 9. Rosa. 

Carpels adnate to  the calyx-tube. 
Fruit fleshy, with 2-5 parchment-like cells in the 

centre, each containing 1 or 2 seeds . . 10. Pynrs. 
Fruit drupe-lilre, enclosing 2-5 bony, 1 -seeded nutlets. 

Spinous shrubs. Leaves crenate. Nutlets 5 . 11. Cratmgzcs. 
Unarmed shrubs. Leaves entire. Nut.lets usually 2 12. Colon,easler. 

1. PRUNUS. The classical name of the Plum tree.- 
N. temperate regions. 

Unarmed, glabrous trees. Leaves simple, toothed, usually 
provided with a pair of glands a t  the base. Plowers white or 
pink. Calyx without bracteoles, free, falling off early ; tube bell- 
shaped, limb 5-lobed. Petals 5 .  Stamens numerous. Carpel 
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solitary, a t  the base of the calyx-tube ; style terminal ; ovriles 2. 
Drupe fleshy, juicy, enclosing a hard, 1-seeded stone. 

The following fruit trees of this genus are cultivated in or near Simla. 
The almond, P. Amygdalzcs, flowers pink, appearin before the leaves, drupe T velvety, stone slightly flattened, covered with sha low wrinkles and minute 
holes; native name bndcim. The peach, P. persica, flowers pink, appearing 
before or with the leaves, drupe downy, stone deeply and irregularly furrowed ; 
native name ard. The nectarine, a variety of P. persica, drupe glabrous. The 
apricot, P. armeniaca, flowers white, appearing before or with the leaves, drupe 
downy or glabrous, stone smooth, margins thickened and grooved ; native 
name Znrdhlu; the most common fruit tree about the hill villages. The 
plum, P. communis, and its varieties, such as the damson, bullace, &c., flowers 
white, appearing with the leaves, drupe glabrous, often covered with bloom, 
stone smooth. The sweet cherry, P. Avium, flowers white, clustered, appearing 
in April or May, leaf-stalks 2-glandular, drupe smooth, stone smooth. The 
wild cherry, P. cerasits, 1ea.f-stalks without glands, drupe smooth, acid. 

Flowers 1 in. diilnl., pale pink, solitary or in mlall, sessile 
clusters . . I . P. Pttddtiirr . 

Flowers 4 in. diam., white, in racemes . . 2. 1'. l-'od.u,r. 

1. Prunus Puddum, Roxb. ; PI. Br. Ind. ii. 314. Leaves ovate, 
2i-5 in., long-pointed, teeth glandular ; stalks glandular ; stipules 
long, 3-5-parted, glandular-fringed. Plowers 1 in. diam., pink, 
solitary or in small clusters, crowded towards the end of branches. 
Calyx-tube 4 in. long, lobes acute. Pedals oblong, obtuse. Style 
long ; stigmatic lobes usually 3, spreading. Drupe ovoid, red and 
yellow, acid ; stone wrinkled and furrowed. 

Valleys below Simla ; October, November.-Himalaya, Simla to  S3hootan, 
3000-6000 ft.-Native name Pajja ; often cultivated. 

2. Prunus Padus, Linn. ; PI. Br. Ind. ii. 315. Leaves ovate 
or ovate-lanceolate, 4-6 in., minutely toothed, long-pointed ; 
stipules linear, soon falling off. Flowers 4 in. diam., white, in 
drooping racemes 3-8 in. long. Stigma peltate, lobed. Drupe 
globose, red, turning to dark purple or black, acid. 

Simla, common ; April-June.-Himalaya, Murree to  Sikkinl, 6000-10,000 ft. 
-N. Africa, Siberia, &c. (Britain, Bird Cherry). 

The young fruit is sometimes attacked by insects, causing i t  to swell out into 
a curved, horn-like excrescence. 

2. PRINSEPIA. In honour of James Prinsep, formerly 
Secretary of the Asiatic Society, Benga1.-Himalaya, N. China. 

Prinsepia utilis, Royle ; PI. Br. Ind. ii. 323. A glabrous, spiny 
shrub ; spines often leaf-bearing. Leaves lanceolate, 1-3 in., 
minutely toothed, long-pointed. Plowers white, $ in. diam., in 
short, axillary racemes. Calyx without bracteoles, free, persis- 
tent ; tube cup-shaped, shallow ; limb 5-lobed, segments unequal, 
orbicular, imbricate. Petals 5, orbicular. Stamens numerous, 
filaments short. Carpel solitary, superior, inserted a t  the base of 
the calyx-tube ; style terrniGa1, short, thick ; stigma large, 
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capitate ; ovules 2. Drupe purple, 4-3 in., obliquely oblong, the 
style almost basal in consequence of one-sided growth ; stone 
smooth, 1-seeded by abortion. 

Simla, Mushobrs ; April, and again during the winter.-Tomperate Hime- 
laya, 4000-8000 ft.  

3. SPIREA. The classical name of the Meadow-Sweet, 8. 
U1muria.-N. temperate and cold regions. 

Erect, unarmed shrubs or perennial herbs. Leaves siirlple or 
compound ; stipules usually small and soon falling off. k'lowers 
numerous, ;-$ in. diam., usually 2-sexual, crowded in racemes, 
corymbs or panicles. Calyx without bracteoles, persistent ; tube 
cup-shaped, limb 5-lobed. Petals 5, orbicular. Stamens about 20, 
filaments sometimes united a t  the base. Carpels 3-5, rarely more 
or fewer, superior, inserted a t  the base of the calyx-tube, free or 
united a t  the base ; style short ; stigma terminal ; ovules 2- 
several. Fruit of 3-5 small, 2- to several-seeded, dry follicles 
opening along one or both sutures. 

Spiraea cantoniensis, a glabrous shrub from China, is frequently cultivated in 
8imla. Leaves lanceolate, deeply toothed. Flowers white, showy, in numerous, 
small umbels. 
h a v e s  irregularly pinnatisect ; lateral lobes unequal, 

mostly smell ; terminal lobe 2-6 in. diam., 3-5-parted . 1.  A'. tfe-stitu. 
Leaves pinnately compound. 

Leaves 2- or 3-pinnate. Leaflets ovate, usually in 
threes . . 2. S. Aru.ncu.r. 

Leaves simply pinnate. Leaiietv narrowly lanceolate 3. S. sorbifoliu. 
Leaves simple, toothed. 

Flowers pink . 4. 5. bellu. 
Flowers white. 

Leaves 52 in., nearly sessile. Flowers in small 
corymbs clustered a t  the end of numerous, short, 
lateral, leafy branchlets . . 5. S. canescem. 

Leaves 1-14 in., stalked. Flowcrs in large oorylubs 
terminating the stem or main branches . . 6. 8. ~ncc i~~ i fo l i cc .  

1. Spiraea vestita, Wall. ; Fl. Br. Ind. ii. 323. A shrub-l&e 
herb ; rootstock perennial ; stems 1-2 ft., pubescent. Leaves 
irregularly pinnatisect, 2-12 in. ; upper surface glabrous, lo~rrer 
pubescent, pale ; lateral lobes few or many, very unequal, acutely 
toothed, all small or 1 or 2 pairs up to about 14 in. long ; terminal 
lobe 2-6 in. diam., deeply divided into 3-5 sharply toothed, long- 
pointed segments ; stipules persistent, large, semi-orbicular, 
acutely and irregularly toothed. Flowers white, in large, com- 
pound, corymbose, terminal cymes. Follicles hairy. 

Huttoo ; May, June.-W. Himelaye, 7000-10,000 ft.-Kamtschatka. 
R,esembling and closely allied to t,he British Rleadow-Sweet, 8. Ulmaria. 

2. Spiraea Aruncus, Linn. ; F1. Br. Intl. ii.1323. A shrub-like 
herb ; rootstock perennial ; steins 2 4  ft.: nearly glabrous. 
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I n ~ ~ , v e s  2- or 3-yilloatr, 6-12 in. ; upper surfac*c glabrous, lo\rrr 
pubescent, pde  ; leaflets usually in threes, o\.atr, 1-3 in., allarl~ly 
and irregularly toothed, narrowed upwarrls into e tail-like tip. 
1~10wc.r~ white, 1-sexual, the Inale and female on diferent plants, 
in long, slender, panicled, pubescent racemes. Pollicles glabrous, 
shining. 

Huttoo ; Jmle, July.-Mr. liinlsl:~ye, 8000-10,000 ft.-N. Asia, \V. 14::urope: 
N. W. America. 

Superticially resembles Astilbe riualuris, but tho flowers have potsls ail11 
6-8 ovaries, 

F ~ ~ .  44. Sl'1ItA3.A CANESC'ENS. 

3. Spiraea sorbifolia, Linn. ; Pl. Br. Ind. ii. 324. A tall., nearly 
glabrous shrub. Leaves simply pinnate, 8-12 in. ;  leaflet,^ 13-19, 
narrowly lanceolate, 2-4 in., sharply toothed, long-l>ointred. 
Plowers white, in terminal panicles 6-12 in. long. Follicles 
glabrous. 

Siinla, Mushobra, common ; May-July.-It'. Hinialz~~rn, 7000-10,000 ft.- 
N. Asia. 

4. Spiraea bella, Sims ; 1?1. Br. I ~ t l .  ii. 324. A shrub ; stc~lls 
2-4 ft., nearly glabrous. ' Leavcs simple, glabrous, ovate, 1-2 in., 
sharply and irregularly toothed except near the base ; lower sur- 
face covered with a pale bloom. Flowcrs pinli, oftcn polygainous, 



XXXI. ROSACEB 169 

in broad, terniinal, aornyound, pubo~cerlt corynlb~. &'olliclc.r 
pubescent. 

Silnln, Mahttsu, common ; April-J u1y.-'l'eruperatc- Himalaya, 6000- 
12,000 ft. 

5. Spiraea canesoens, Don ; PI. Br. I d ,  ii. 325. A shrlil,, 
softly tomentose or pubescent, 3-6 f t .  ; branches arching. Lcbavcrj 
simple, ovate, &+ in., nearly sessile, entire or toothed towards the 
tip. Flowers white, in small, conlpound aorymbs clustered a t  thc 
end of numerous, short, leafy, lateral branchlets often all turned to 
one side. Follicles hairy. (Pig. 44.) 

Simla, Mushobra, common ; May, June.-Teml~erate Himalaya, 6000- 
12,000 f t .  

6. Spiraea vaccinifolia, Don ; Fl. Br. Id. ii. 325. A ~hrul,, 
softly tomentose or pubescent, 1-3 f t .  Leaves simple. ovatc., 
1-14 in., stalked, usually sharply toothed or crenate towards thc 
tip,-sometimes almost entire ; lower surface covered with pale 
bloom. Flowers white, in broad, terminal, compound, tomentose 
cory mbs. Follicles glabrous. 

Simla, Elysiuln hill, Naldera, Shali, always on limestone ; May, June.- 
Mr. Himalaya, 6000-8000 f t .  

4. RUBUS. The Latin name for the Bramble, derived froill 
ruber, red, referring to the colour of the fruit in sonle species.- 
This genus is found in nearly all parts of the globe and incdudes thc 
Brambles, Blackberry and Raspberry of Britain. 

Prickly shrubs ; stems and branches usually weak, trailing or 
cliiizbing. Leaves simple or compound ; stipules narrow. incon- 
spicuous ; leaflets sharply, often irregularly toothed. lateral nearljr 
sessile, terminal one stalked. Flowers white or pink, in corymbo& 
panicles, sometiines solitary or in small clusters. Calyx without 
bracteoles, persistent ; tube spreading ; limb 5-lobed. Petals 5. 
Stamens numerous. Carpels numerous, superior, crowded on a 
conical or shortly oblong receptacle ; style thread-like ; stigma 
terminal ; ovules 2. Fruit globose, formed by the combination of 
nuinerous, succulent, 1-seeded drupelets. 

R. ?~zsta.r~s was introduced from Icumaon by Sir Edward Buck, about 1883, 
at the Retreat, Mushobra. It is now oon~mon in Simla gardens and appears to  
be running wild. Stmema prostrate, slender, hairy. Leaves compound ; leaflets 
3. Flowers white, drooping, 14 in. &am. Drupelets red. 
Flowers white. 

Leaves simple, lobed . . 1. R. pa~~iculntus. 
Leaves compound. 

Lower surfacc of leaflets glabrous, grccn . 3. R. macile?tlus. 
Lower surface of leaflets grey- or white-tolucntose. 

Stem and branches shaggy, with long, t,a\rrny 
bristles . . 4. R. ellij~iicus. 

Stem and branches glabrous, covered with white 
bloom . 6. I f ,  biflorua. 
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Ii'lowers pink. Leaves compound. 
Leaflets 3, rarely 5. Calyx-lobes long-pointed. 

Drupelets pink . . 2. li. niveus. 
Leaflets 5-11. Calyx-lobes acute. Drupelets black . 6. R. 1asiocav~)us. 

1. Rubus paniculatus, Smith ; PI. Br. I n d .  ii. 329. A rambling 
climber ; prickles few, very small ; branches tomentose. Leaves 
simple, broadly ovate, 3-5 in., usually cordate, long-pointed, more 
or less lobed, upper surface nearly glabrous, lower white-tomentose. 
Flowers white, in spreading, tomentose, terminal panicles. Calyx 
white-tomentose ; lobes narrowly pointed, longer than the petals. 
Drupelets black or dark purple. 

Simla, the Glen, below Mahasu ; April-June.-Temperate Himalaya, 3000- 
7000 ft. 

2. Rubus niveus, Wall. ; PI. Br. I nd .  ii. 335. A large, ram- 
bling shrub ; stems and branches glabrous or pubescent, purple ; 
prickles small. Leaves compound ; leaflets 3, rarely 5, often 
long-pointed, lateral leaflets lanceolate or broadly ovate, 1-2; in., 
terminal one lanceolate, oblong or ovate, 1&3 in., often lobed, 
upper surface green, pubescent, a t  least along the nerves, lower 
white-tomentose or pale green and pubescent. Flowers pink, 
$-1 in. diam., solitary or in small clusters. Calyx-lobes tomentose 
inside and out, long-pointed, usually much longer than the petals, 
rarely shorter. Drupelets pink, like those of a Raspberry. 

Simla, Mahasu, common; May-July.-Temperate Himalaya, G000- 
10,000 f t .  

There are two distinct varieties of this plant : one, having the lower surfacc 
of the leaflets white-tomentose, is R. I~ypargyrus, Edgeworth ; the other, having 
both surfaces green, is R. concolor, Wallich. Both varieties occur a t  Sinila, tho 
latter usually in shady forest. 

3. Rubus macilentus, Camb. ; PI. Br. I n d .  ii. 336. A trailing 
sluub ; stems and branches glabrous, shining, red-brown ; 
prickles numerous, curved, up to in. long. Leaves compound ; 
leaflets 3, glabrous or nearly so, midrib often prickly, both sur- 
faces green ; lateral leaflets ovate, about 1 in., sometimes wanting, 
terminal one ovate-lanceolate or oblong, 16-2; in. Flowers white, 
about + in. diam., solitary or in clusters of 2 or 3. Calyx hairy 
inside and out ; lobes long-pointed, as long as the petals, rarely 
longer. Drupelets yellow or orange. 

Simla, Bilushobra ; April, May.-Temperate Himalaya, 5000-9000 ft. 
A variety with small leaflets hardly 4 in. long occurs a t  Simla,, usually ill 

forest. 

4. Rubus ellipticus, Smith ; Fl. Br. I n d .  ii. 336. A large, 
grey-tomentose shrub ; stems and branches trailing, shaggy 1vit.h 
long, tawny bristles ; prickles numerous, curved. Leaves com- 
pound ; leaflets 3, orbicular-ovate, lateral leaflets 1-1; in., some- 
times wanting, terminal one 1$-4 in., upjler surface grccbn, 
pubescent, lower grey-tomentose. Flowers white, 4-i in. diain., 



crowded in axillary and terminal panicles. (lalyx-lobes t,olncwtose 
inside and out, ovate, acute, shorter tllan t,ho 'petals. 1)rrrpnletn 
yellow. 

Simla, Mushobra : March, April, sometime8 flowering again during the cold 
season.-Throughout the Himalaya, 2000-7000 ft.-Burmah, 8. China. 

The fruit has the flavour of Raspberry and is very good to cat. 

5. Rubus biflorus, Buch.-Ham. ; F1. Br. Ind. ii. 338. A large, 
spreading, nearly e ~ e c t  shrub ; stems and branches glabrous, 
covered with white bloom or powder as if whitewashed ; prickles 
numerous, small, recurved. Leaves compound ; leaflets 3 or 5 ,  
ovate-lanceolate, lateral leaflets 1-1 3 in., terminal one rather 

larger, of ten lobed ; upper surf ace green, pubescent, lov-er white- 
t,oment,ose. Flowers white, &-$ in. diam., long-stallred, solitarv 
or in small clust~rs. Calyx-lobes toine~ltlose inside, acute, nsualli 
shorter than, rarely as long as the pet8als. Drupclet,~ yellow 01% 

orange. (Fig. 46.) 
Simla ; April, May.-Temperate Hi~unlnya, 7000-9000 ft. 

6. Rubus lasiocarpus, S,rnith ; F1. Br. I d .  ii. 339. A large, 
spreading shrub ; stems and branches glabrous, purple, pendulous 
and often rootling a t  t,he trips : prickles small, usually fen-. 

DI 
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Leaves coillpound ; leaflets 5-1 1, ovate or ovate-lanceolate? lateral 
leaflets 19-2$ in., terminal one rather larger, often lobed ; upper 
surface green, glabrous, lower white-tomentose. Flowers dark 
pink, +f in. diam., crowded in small, tomentose panicles. Calyx- 
lobes tomentose inside and out, lanceolate, acute, longer than the 
petals. Drupelets black, hoary. 

Simla, Mahasu, common ; March-May.-Throughout the Himalaya, 4000- 
10,000 ft.-Burmah, Java. 

A prostrate variety with 3-7 much smaller leaflets is distinguished in tho 
F,?. Br. Ind. as R. foliolosus, Don ; i t  occurs in the Mahasu forests. 

5. GEURI. From the Greek geuo, to stimulate ; referring to 
the aromatic roots.-Nearly all temperate and cold regions. 

Soft, hairy lierbs ; rootstock perennial ; stems several, erect. 
Leaves pinnately compound ; lateral segments or leaflets in 
unequal pairs, terminal one largest. Radical leaves numerous. 
crowded ; stem-leaves few. Stipules broad, toothed, often lobed, 
adnate to the base of the leaf-stalk. Flowers yellow, few, long- 
stalked, in terminal cymes. Calyx persistent ; tube bowl- or cup- 
shaped, bearing on its outer margin 5 small bracteoles alternate 
with the 5 lobes of the limb. Petals 6, broadly obovate. Stamens 
numerous. Carpels numerous, superior, densely hairy, crowded 
on a dry, convex receptacle ; style terminal ; stigma minute ; ovule 
solitary. Fruit a globose head of hnsely hairy achenes always 
dry ; achenes each tipped with the elongated, persistent style. 
Radical leaves 4-6 in. Flowers $3 in. diam. Calyx-lobes 

reflexed. Style jointed in the middle . . 1. G. urbnm~m. 
Radical leaves 6-12 in. Plowers 1-14 -in, diam. Calyx-lobes 

spreading. Style simple, not jointed . . 2. G. elatzrgn. 

1. Geum urbanum, Linn. ; PI?. Br. Ind. ii. 342. Stems 1-3 ft .  
Leaves pinnate ; leaflets acutely and irregularly toothed. Radical 
leaves 4-6 in. ; lateral leaflets 6-12, nearly sessile, uppermost 
pair large, others all sma,ll but the alternate pairs larger ; terminal 
leaflet stalked, nearly orbicular, 1-3 in. dialn., often lobed. 
Upper stem-leaves usuallv of 3 leaflets ; the lateral leaflets some- 
times merged in the terminal one and forming a 3-lobed leaf. 
Lower stem-leaves similar to the radical but shorter. Flowers 
pale yellow, &:f in. diam. Calyx lobes reflexed. Style sharply 
incurved and jointed near the middle, lower portion glabrous, 
persistent, becoming elongated and hooked in fruit, terminal 
portion hairy, ultimately breaking off. 

Simla, common ; May-July.-IV. Himalaya, 6000-1 1,000 ft.-IV. Asia,, 
Europe (Britain, Herb-Bennet). 

2. Geum elatum, Wall. ; Fl. Br. Ind. ii. 343. Stems 12-18 in. 
Radical leaves pinnatisect, 6-12 in. ; segments crenate or sharply 
toothed, often lobed ; lateral segments numerous, nearly or quite 
distinct, broad-based, sessile, ovate or oblong, up to  1 in. long, 



pairs alternately large and s~llall, gradually di~ninitihing in nizc 
from the uppermost downwards ; terminal segment much larger, 
3-lobed. Stem-leaves few, small, pinnately lobed. Flo\vers 
bright yellow, 1-1 & in. diam. Calyx-lobes spreading. Style 
glabrous, nearly straight, simple, not jointed or hooltcd in fruit. 

Huttoo ; September, October.-W. Himalaya, 9000-1 2,000 ft. 

6. FRAGARIA. From the Latin fragrans, fragrant, referring 
to the fruit.-N. temperate regions including Britain (Straw- 
berry) ; S. America ; Sandwich Islands. 

Soft, silky herbs ; rootstock perennial, producing long runners 
rooting a t  the joints ; stems nearly erect. Leaves mostly radical, 
tufted, long-stalked, digitately compound. Leaflets 3, sessile, 
ovate, toothed. Stem-leaves few, sometimes undivided. Stipules 
adnate to the base of the leaf-stalk. Flowers yellow or white, 
nodding, often polygamous, axillary or few in terminal cymes. 
Calyx persistent ; tube spreading, bearing on its outer margin 
5 bracteoles alternate with the 5 lobes of its limb. Petals 5, 
broadly obovate. Stamens numerous. Carpels numerous, very 
small, distinct, superior, crowded on a convex receptacle ; stvle 
lateral, short, persistent ; stigma minute ; ovule solitarv. Fruit 
insipid, usually red, consisting of the globose, much knlarged. 
succulent receptacle, its surface dotted with the numerous seed- 
lilie, ~ninute, glabrous achenes. 
Flowers yellow. Bracteolee 3-toothed . . 1. F. ilrdictr. 
Flowers white. Bracteoles entire . . 2. F. ~~escct .  

1. Fragaria indica, Andr. ; Fl. Br. Ind. ii. 343. Leaflets 3-14 
in. ; teeth small, often blunt. Stipules broad, toothed. Flowers 
yellow, 4-1 in. diain. Calyx-bracts large, 3-lobed. 

Simla, Mushobra, common; April, May.-Throughout the Himalaya, 
ascending to  8000 ft.-Asia, mountainous regione. 

2. Fragaria vesca, Linn. ; Fl. Br. Inn. ii. 344. Leafstalks 
soinetirnea bearing an additional minute pair of leaflets. Leaflets 
1-1& in., deeply and acutely toothed ; teeth tipped with tufts 
of silky hairs. Stipules narrow. entmire. Flowers ~vhit~e, $-1 in. 
diam. Bracteoles sllzall. entire. 

Pimla, Rlahasu, common ; April-June.--Temperate Himalaya, 5000- 
10,000 ft.--K. tenlperate recjons. (Britain, Wild Strawberry.) 

7. POTENTILLA. From the Latin potem, poiverful ; referring 
to the reputed nledicinal properties of some species.-N. t(en1- 
perate, arctic and mountainous regions. 

Shrubs or herbs. ratrely annual. usually softly hairy. Leaves 
stalked, digitately coxlipound with 3 or 5 leaflets or pinnately 
compound with from 3 to numerous leaflets ; leaflets usually 
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toothed ; stipules adnate to the base of the leafstalk. Floulers 
usually yellow, sometimes white, red or purple, in coryi~~bose 
cymes, rarely axillary and solitary. Calyx persistenl, ; tube 
shallow, bowl-shaped, bearing on its outer margin 5 bracteoles 
alternate with the 5 lobes of the limb. Petals 5, usually obcordate, 
sometimes obovate or narrowly oblong. Stamens numerous, 
rarely 5-10. Carpels numerous, very small, distinct, superior, 
crowded on a small, dry receptacle ; styles lateral, short, per- 
sistent ; stigma minute ; ovule solitary. Fruit a head of numer- 
ous, hard, glabrous (except P. fruticosa) achenes, covered by the 
inflexed calyx-lobes. 

I n  using the following key regard must be had to  the basal leaves ; the 
upper leaves in Nos. 3, 5 and 10 often have only three leaflets, and might be 
mistaken for digitately compound leaves. 

A. Leaves digitntely compound. 

Leaflets 3. 
Flowers yellow. 

Flowers in. or less diam. 
Stamens 5-10 . . I .  P. Sibbaldi. 
Stamens numerous . . 9. P. Rlei? iavn. * 

Flowers 5 1  in. diam. . . 7. P. argyrophylln. 
Flowers dark crimson . 8. P. alrosamyhinen. 

1,eaflets 5. 
Plowers darlr crimson, <-1 in. diam. . . 6. P. nepulensis. 
Flowers y~llow, ) in. diam. . 9. P. KZeinianrx.* 

B. Leaves pinnately compound. 

Stamens 6. Flowers yellow, in. diam. . . 2. P. nlhifolia. 
Stamens numerous. 

Leaflets entire. A shrub . . 3. P. frulicosn. 
Leaflets toothed. Herbs. 

Leaflets numerous, pairs nlt,ernately large and 
small . 4. P. fulgenn. 

Leaflets 3-9, pairs not alternately large and 
small. 

Petals twice as long as the calyx . . 5. P. , fragarioidcs. 
Petals shorter than the calyx . . 10. P. ~z~pir ta .  

1. Potentilla Sibbaldi, Huller ; Fl. Br. Ind. ii. 345. A peren- 
nial herb, covered wit'h long, silky hairs ; stems tufted, 2-12 in., 
procumbent or ascending. Leaves digitatply compound ; leaf- 
lets 3, wedge-shaped, tip sharply 3-5-toothed, otherwise entire. 
Plowers pale yellow, & in. or less diam., in terminal, corymbose 
cymes. Petals as long as the calyx. Stamens 5, alternate with 
the petals and sometimes 1-5, opposite to them. Achenes glabrous. 

Huttoo. Bhagi ; Ju1v.--Alpine Himalayas, 9000-15,000 ft.-Lofty mount,nins 
in the N. temperate zone (Scotch Highlands) : Arctic regions. 

2. Potenlilla albifolia, Wall. ; Fl. Br. Ind. ii. 347. A perennial 
herb ; st,erns several, slender, pubescent, 6-12 in., diffusely 
spreading. Lea\-m pinnately compound ; leaflets orate, f - i  

* P. Iileinirrr~~i has leavcs o f  3 and of 6 leaflets. 
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in., deeply and sharply toothed, lateral leaflets gradually or irrepi- 
larly diminishing in ~ i z e  from the uppermost pair downwarcls ; 
upper surface green, pubescent, lower white-tomentose. Flowers 
yellow, & in. diam:, solitary on slender, axillary stalks. Petals 
oblong, shorter than the calyx. Stamens 5. Achenes glabrous. 

Huttoo, Bhagi ; June, July.--IV. Hitnalaya, 8000-1 0,000 ft. 
1 have retained the name for this spocies adopted in the PI. UI.. I t td. ,  Ijut 

D. Don'u micropetola, 1825, has priority over Wallich'u published in 1828. 

3. Potentilla frutieosa, Lilzn. ; FI. Br. I d .  ii.  347. An erect 
shrub, 1-4 f t .  Leaves pinnately compound, crowded ; leaflets 
3-7, ovate-lanceolate, 4-8 in., entire, acute ; upper surface densely 
silky, hairy, lower glabrous. Plowers numerous, bright yellow , 
1-14 in. diam., solitary, terminal ; stalks silky. Petals much 
longer than the calyx. Stamens numerous. Achenes hairy. 

Huttoo ; July-September.-Temperate Himalaya, 8000-12,000 ft.-N. 
Asia, Europe. (England, rare.) 

4. Potentilla fulgens, Wall. ; F1. Br. Ind. ii. 349. A perennial 
herb ; stems robust, erect, 6-24 in., hairy. Leaves pinnately 
compound, 2-8 in. ; leaflets numerous, pairs alternately large and 
small, diminishing in size from the uppermost downwards: ovate: 
closely and sharply toothed, terminal leaflet 1-14 in. ; upper 
surface green, hairy, lower silvery tomentose. Plowers yellow 
or orange-yello~r., 4 in. diam.. crowded in terminal coiymbs. 
Petals scarcely longer than the calyx. Stamens nuinerous. 
Achenes glabrous. 

Siniln. Mushobra ; colnlnon ; dugust-October.-Teinperate Himalaya: 
6000-9000 ft. 

3. Potentilla fragarioides, Liwz.. ; FZ. Hr. Ind. ii. 350. A 
pcr.c~nnial herb ; steins 4-12 in., crchct or nearly so, l)ubescent or 
a .  Lt.a\-trs pinnately coinpoulicl ; leaflets 5-9, often only 3 ill 
iht. ul)pc'r lc~a\res, ovate or oblong-o\.ate, lateral leaflets gradu- 
ally diminishing in size from the uppernlost pair donn~rards, 
t erkinal leaflet f -1 4 in., teeth large, blunt or acute ; upper surface 
green, hairy, lower densely covered with long, pale or white hairs. 
Flowers long-stalked, yellow or white, in. diam., in open, 
terminal corymbs. Petals twice as long as the calyx. Stamens 
numerous. Achenes glabrous. 

Simla. c o ~ n m o ~ ~  ; June-August.-Temperate Hin~alaya, 4000-7000 ft. 
I a111 unable to distinguish P. Lrschet~azt2tinna and its variety P, bbtr~ene- 

I~ale?~.sis ( F l .  Br. Ind .  ii. 350) from the species described above. 

6. Potentilla nepalensis, Hook. ; PI. Br. Ind. ii. 355. A peren- 
nial herb ; stems erect, 1-3 ft.: hairy. Leaves digitately com- 
pound ; leaflets 5, often only 3 in the upper leaves, ovate or 
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oblong-ovate, unequal, the largest 1-2 in., teeth large, blunt or 
acute ; both surfaces thinly hairy. Plowers dark crimson, 2-1 in. 

diam., in terminal, spreading panicles. Petals obcordate, lohger 
than the calyx. Stamens numerous. Achenes glabrous. (Fig. 46.) 

Sirnla, common ; July, Augu~t.-W. Himalaya, 5000-9000 f t. 

7 .  Potentilla argyrophylla, Wall. ; PI. Br. Ind. ii. 356. A 
perennial herb ; stems erect, robust, 2-3 ft., pale-tomentose. 
Leaves digitately compound ; leaflets 3, ovate, 2-3 in., coarsely 
and acutely toothed ; upper surface green, finely hairy, lowcr 
white-tomentose. Plowers long-stalked, yellow, f 1 in. diam., in 
terminal panicles. Stamens numerous. Achenes glabrous. 

ma ti an:^ Nsrkunda. ; July, August,.-Temperate Himalaya, 8000-12,000 ft. 
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8. Potentilla atrosanguinea, Lodd. ; Fl. Br. Ind. ii. 357, under 
P .  argyrophylla. A perennial herb, not differing from P. argyro- 
phylla except that the flowers are dark crimson. 

hlahasu, Huttoo ; June-October.-Temperate Himalaya, 8000-12,000 it. 

9. Potentilla Kleiniana, Wiylzt & Am. ; PI. Br. Ind. ii. 359. 
An annual herb ; stems several or many, diffusely spreading, 
6-24 in., slender, thinly hairy. Leaves digitatelv compound ; 
leaflets 3 or 5, ovate or narrowly oblong, imerlu~l, the longest 
$-14 in., teeth blunt or acute. Flowers stalked, yellow, 2 in. 
diam., in terminal, corymbose cymes. Stamens numerous. 
Achenes glabrous. 

Valleys below Simla, Annanda,le ; Ma!r-October.-Tenlperitte T2im,zlaya, 
3000-7000 ft.-Ni1ghiris.-China, Japan. 

10. Potentilla supina, Linn. ; PI. Br. Ind. ii. 359. An annual 
herb ; stems several or many, prostrate or diffusely spreading, 
6-18 in., pubescent or hairy. Leaves pinnately compound, 
1-3 in. ; leaflets 5-9, in the upper leaves often only 3, oblong, 
5 1  in., crenate or sharply toothed, -sometimes lobed, lateral 
leaflets nearly equal ; both surface,s thinly hairy. Flowers 
yellow, $ in. diam., solitary, axillary. Petals shorter than the 
calyx. Achenes glabrous. 

Sutlej valley.-Throughout India, ascending to 8000 ft.--Asin, Africa. 

8. AGRIMONIA. Etymology obscure.-N. tellipel.ate regions ; 
S. America. 

Agrimonia Eupatorium, Linla. ; 171. Br. I?cd. ii. 361. A peren- 
nial, hairy herb ; stems erect, 2-3 f t .  Leaves pinnately com- 
pound. Lower leaves 4-7 in. ; leaflcts coarsely toothed, very 
uueyual, larger ones 5-9, ovate, J-14 in.. intermixed with a 
ilu~uber of inuch smaller ones. Uppcr lea\-cs gradually sinallcr 
and with fewer leaflets. Stipulcs adnate t~ the base of the lcaf- 
stalk. l~lo\\*ers yc.llo\i-, 4 111. ciialn., in tc>r~ninal, spilie-like race1uc.s. 
each flowel* 111 the axil of a small, 3-cleft bract and with 2 smaller. 
3-toothed bracteoles a t  the top of its stalk. Calyx-tube top- 
shaped, grooved, bearing outside its mouth a ring of small, hooketl 
bristles ; limb 5-lobed. Petals 5, oblong. Stamens 15. Carpels 2 .  
free, enclosed within the calyx-tube ; styles thread-like, protrud- 
ing ; stigmas terminal, dilated ; ovule solitary. Achenes 1 or 2, 
enclosed in the hardened, bristly calyx crowned with a ring of 
hooked bristles. 

Simla, common ; July, August,.-Temperate Himalaya, 3000-10,000 ft.- 
N. Asia ; Rnrope (Britain, Conlmnri Agri~nony). 

9. ROSA. The classical name.-N. temperate and subtropical 
regions (Rrit'ain, Rose). 
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Ercct 01. cliinbing shrubs, usually prickly. Leaves pinnately 
coml3ounci ; leaflets toothed ; stipules large. adnate to and sheath- 
ingthe base of the leaf-stalk. Flowers solitary or coryrnbose, large, 
white or pink. Calyx-tube ovoid, hairy or silky within, mouth 
contracted ; lobes 5 or 4, spreading in flower, erect or reflexed in 
fruit. Petals usually 5, rarely 4. Stamens numerous. Carpels 
nuinerous, small, usually silky, distinct, sessile a t  the base of the 
calyx-tube and wholly enclosed within it. Styles lateral, hairy, 
more or less protruding above the calyx-inouth, free or united in 
a column ; stigina terininal ; ovule solitary. Fruit of several 
hard, hairy achenes enclosed within the succulent calyx-tube. 
Erect shrubs. Styles free. 

Flowers pink. Petals 5, shortcr thitn the sepals . 1. R. ~ n a c r o ~ ~ l ~ y l l ( i .  
Plowers white. Petals 4, longer than the sel)als . 2. R. sericcrc. 

Clinlbing shrubs. Styles united in u colunln. Flowers 
white . . 3. I{. mo.sc~~ufu.  

1 .  Rosa maerophylla, Lir~d l .  ; Fl. Br. Ind. ii. 366. Erect, 
prickly or smooth ; stipules, flower-stallts and calyx more or less 
glandular. Leaves 2-7 in. ; stallis tornentose ; leaflets 7-11, 
nearly glabrous, ovate, acute, teeth small, regular, lateral leaflets 
gradually diminishing in size from the uppermost pair downwards, 
terilzinal one 2-3 in. Flo\rrers pink, solitary or corymbose, 1-24 in. 
dianz. Calyx-lobes 5, na'rrow, longer than the petals, tip dilated, 
toothed. Petals 5. Styles free, hardly protruding above the 
calyx-mouth. Fruit ovoid, red ; calyx-lobes erect. 

Sinila, Mushob~.a, Matiana, Narkunda ; April, May.-Temperate Himalaya, 
4000-10,000 ft.-China. 

There are two distinct varieties of this species. At Silnla and Mushobra 
the stems are prickly, the leaves about 3 in., and the end leaflet rarely nlore 
than 1 in. At Alatiana and Narlrunda, in forest undergrowth, 111-ictlilcu are 
uslially ~vclnting, the 1cavt.s arc 6-7 in,, and the end leaflct 1;-3 in. 

2 .  Rosa sericea, Li~~t l l .  ; .If1/. l l r .  IruZ. ii. 367. Nrc~:t,, l,ubc\s- 
(,elit', sonletiiues glantlula~=, prickly or sluooth. Lca1.c~ I--:] i l l . ,  

clustered ; leaflets 5-11, ilarrov-ly oblong, sharply tootrhrd ileibr 
the tip, otherwise entire. lateral leaflets gradually diminishing in 
size from the uppermost pair downwards, terminal one +-1 in. 
Flowers white, solitary, 2-24 in. diain., on short, lateral shoots. 
Calyx-lobes 4, ovate-lanceolate, shorter than the petals, long- 
pointed. Petals 4. Styles free, protruding far above the calyx- 
mouth. Fruit bright red, pear-shaped ; calyx-lobes erect. 

Huttoo, Baghi ; June.-Temperate Himalaya, 0000-13,000 ft.-China. 
There are two varieties of this species. When growing in shady forest the 

stelns are usually without priclrlcs, and the leaves 2-3 in. ; on open, dry hillsides 
the priclrles are numerous, and the leaves only 1-1 4 in. 

3. Rosa mosehata, Mill .  ; Fl. Br. I I L I ~ .  ii. 367. Climbing, 
glabrous or nearlv so, prickly. Lea\-cs 3-6 in. ; leaflets 3-7, 
ol-ate; nrarly equal. 1-8 in.. toothed, acutc. Flowers n-hitle, 1) in . 
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diani., in terliiinal corymbs. Calyx-lobc~s 6, nal-rowl,y libtnc:oolatc, . 
shorter than the petals, long-pointed. Petals 5. S ty lc~  united in 
a colu~nn protruding far above the calyx-inouth. Fruit globosc ; 
calyx-lo bes reflexed. 

Siniltl, common; Aljril-June.-Tcnil>cratc liilnaltlya, 4000-8000 ft.- 
Afghanistan, Europe arld Abyssinia, east~vard to China. 

10. PYRUS. Tlie classical naiiie of the Year tree.-N. tem- 
perate regions. 

Trees or shrubs. Leaves stalked, simple or pinnate, toothed ; 
stipules soon falling off. Flowers in simple or conlpound, ter- 
minal corymbs. Calyx-tube bell-shaped, adnate to the ovary, 
becoming enlarged and fleshy in fruit ; lobes 5, reflexed, persis- 
tent or falling off after flowering. Petals 5, orbicular, shortly 
clawed. Stamens numerous. Carpels enclosed within and adnatc 
to the calyx-tube ; styles 2-5, free to the base or nearly so ; 
stigma terminal, small. Fruit globose, fleshy, having 2-5 parch- 
ment-like cells a t  the centre, each containing 1 or 2 seeds or pips. 

The Apple, P. Malus, bearing pink flowers 1+2 in. diam., and the coninlon 
Pear, P. conzm~~nis, bearing white flowers 14 in. diam., are both planted a t  
Simla and flower during March and April. The Quince, Cydonia ~ulqaris, with 
white or pale red flowers is also cultivated in the N.W. Himalaya. 
Leaves simple, sometimes lobed. Calyx-lobes fallen off in 

fruit. 
Leaves usually glabrous. Flowers few, in simple 

corymbs. Fruit apple-shaped. 
Leaves sharply toothed. Fruit red, smooth . . 1. P. baccutu. 
Leaves crenate, rarely sharply toothed. Fruit yellow- 

brown, rough . . 2. P. P~vl i ia  
Leaves usually white-tomentose on lower surface. 

Plowers numerous, in compound corymbs. Pruit 
pei~r-shaped . 3. I'. l(otula. 

Leaves pianately coni1)ound. Calyx-lobes 1)crsisting on tlle 
fruit. 

Cor.yulb-bn~lichcs and lower surfacc of Icla\-cs glabrous 4. 1'. ,lucuytrr.in. 
Corymb-brunches and lo\\-er surface of leaves red- 

tonlentose . . 5.  P. foliolosa. 

1. Pyrus baccata, Linn. : Pl. Rr. Znd. ii. 37.3. A sinall, more 
or less pubescent tree. Leaves simple, ovate, 2-3 in., sharply 
toothed, sometimes long-pointed. Flourers about 10 or fewer, 
in simple corynibs, long-stalked, white, 1 i  in. diam. ; buds pink. 
Calyx-lobes falling off. Styles 5, nearly free, base woolly. Fruit 
apple-shaped, +$ in. diam., red, smooth, shining. 

Deoti ; April, May.-147. Himalaya, 6000-10,000 ft.-Siberia, China, Japan. 
Often planted in Britain (Siberian Crab). 

2. Pyrus Pashia, Buch.-Ham. ; Fl. Br. Ind. ii. 374. A small 
tiwo ; barren branchlets usually ending in a spine. Leaves simple, 
ovate or ovate-lanceolate. 2-4 in.. creiiate or long-pointed, 
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tonlentose or woolly when young, ultimately glabrous ; on young 
trcbcs the leaves are sometimes deeply 3-lobed and sharply toothed. 
lqloweru about ten or fewer, in simple corymbs, white, tinged with 

pink, 1 in. diarn. Calyx tomentose ; lobes falling off. Styles 3-5, 
free, base woolly. Fruit apple-shaped, 3-1 in. diam.: yellow- 
brown, rough, with small, white spots. (Fig. 47.) 

Simla, common; April, May.-Temperate Himalaya, 3000-8000 ft.- 
Burmah, N. China. 

3. Pyrus lanata, Don. ; PI. Br. lnd. ii. 375. A tree, more or Icss 
white-toillentoso. Leaves woolly when young, sirnplc, ovate or 
o blong-ovatc, 3-6 in., upper surf ace glabrous, lower w1iitc:- 
tomentose, margins sharply toothed, illore or less lobed. .Flo~vers 
numerous, white, i in. diain., in toinentose, coinpound corynlbs. 
Calyx tomentose ; lobes falling off. Styles 2 or 3, densely woolly. 
Fruit pear-shaped, i-1 in. long, red, smooth. 

Simla, Jalro, Narkundn ; April, May.-W. Himalaya, 8000-10,000 ft. 
Closely allied to the British P. Aria (White Beam). 

4. Pyrus Aucuparia, Gaertn. ; PI. Br. Ind. ii. 375. A small 
tree or tall shrub ; leaves and inflorescence nearly or quite 
glabrous. Leaves pinnate, 4-6 in. ; rachis glabrous ; leaflets 15- 
25, opposite, oblong-lanceolate, i-2 in., sharply toothed ; upper 
surface green, glabrous, lower pale, almost white, glabrous except 
on the nerves. Plowers numerous, pink, + in. diarn., crowded in 
glabrous or slightly . ., hairy, compound corymbs. Calyx glabrous ; 
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lobes persistent. Styles 2-5, base woolly. Fruit red or nearly 
white, globose, *-& in. diam. 

Huttoo ; June, July.-Tcmperate Himalaya, 9000-13,000 ft.-Europc to 
China and Japan (Britain, Rowan tree or Mountain Ash). 

5 .  Pyrus foliolosa, Wall. ; PI. Rr. Ind. ii. 376. A shrub or 
small tree ; leaves and inflorescence more or less covered with 
red-brown tomentum. Leaves pinnate, 4-6 in. ; rackis tomen- 
tose ; leaflets 1 1-31, opposite, oblong-lanceolate, 1-1 3 in., sharply 
toothed, acute ; upper surface green, hairy, lower paler, hairy, 
inidrib and nerves tomentose. Plowers numerous, white or tinged 
with green, in. diam., crowded in tomentose, compound corymbs. 
Calyx pubescent ; lobes persistent. Styles 2-5, free, base pubes- 
cent. Fruit red or covered with blue bloom. 

Huttoo ; May, June.-Temperate Himalaya from Kumaon to Sikkim, 9000- 
12,000 ft. 

11. CRATEGUS. From the Greek kratos, strength, refer- 
ring to the wood.-N. temperate regions, most numerous in 
N. America. 

"Crataegus erenulata, Roxb. ; PI. Br. Ind. ii. 384. A large, 
glabrous, spiny shrub. Leaves usually crowded on short, lateral 
branchlets, narrowly oblong, 1-2 in., shortly stalked, crenate, 
obtuse. Flowers white, a in. diam., in nuixlerous, terminal, com- 
pound coryizlbs. Calyx-tube bell-shaped, adnate to the ovary ; 
lobes 5, obtuse, persistent. Petals 5, orbicular. Stainens numer- 
ous. Carpels 5, distinct, 1-celled, enclosed within and adnate to 
the calyx-tube, only the tips free ; styles 5 ; stigma capitate ; 
ovules 2 in each ovary. Fruit drupe-like, globose, & in. diam., 
orange-red, containing 5 bony, free, triangular, 1 -seeded nutlets, 
t,llc? trips protruding between the calyx-lobes. 

The  Sutlej to  Bhootan, 2500-8000 f t .  ; April, May. 
Closely allied to C. l'ymcuntha which is often trained against \\,ills ill 131-i tain. 

The bright red fruit renlains on the tree nearly all the  inter. 
The British Hawthorn, C!. Oxyacantha, occurs in Kashmir and a t  Rlurrec, 

but does not extend east of Kishtwar. The leaves are deeply lobed, and the 
fruit contains a single, 1- or 2-celled atone. 

12. COTONEASTER. Prom the Latin Cotonia (Cydofz.ia); the 
Quince, and aster (ad instnr), similar.-Tei~~perate Asia, Europe, 
N. Africa, Mexico. 

Shrubs, sometimes procumbent. Leaves shortly stalked, 
simple, entire ; stipules soon falling off. Flowers small, in 
terminal and axillary cymes, somettimes solitary. Calyx -tube 
bell-shaped, adnate to the o\-nry ; lobes 5 ,  short, persistent. 
Petals 5, orbicular. Stamens nunzerous. Carpels 2-5, 1-celled, 
enclosed \\.it,hin.and adnate to the calyx-tube; only the tips free ; 
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styles 2-5 ; stigmas capitate ; ovules 2 in each ovary. Fruit 
drupe-like, containing 2-5 bony, 1-seeded nutlets, the upper part 
of each free from the calyx-tube. 

C. multiflora, Bunge, is recorded in the E'1. Br. I d .  ii. 386, from Kashlnir 
and Garhwal. Further material received since the publication of that work 
has, however, proved that this species does not extend to the Himalaya. 
Leaves 1-3 in. ; margins flat. 

Leaves ovate or ovate-lanceolate ; upper surface gla- 
brous or nearly so. Cymes stalked, many-flowered. 
Fruit globose, nearly black when ripe . . 1. C. bacilluris. 

Leaves narrowly lanceolate ; upper surface hairy. 
Cymes nearly sessile, few-flowered. Fruit oblong, 
red when ripe . . 2. C'. acu7ninutu. 

Leaves 4-Q in. ; margins recurved . . 3. C. microphylkc. 

1. Cotoneaster baeillaris, Wall. ; Fl. Br. Ind. ii. 384. A large 
shrub with long, slender branches. Leaves ovate or ovate-lanceo- 
late, 1-3 in., obtuse or acute, both surfaces glabrous or nearly so, 

lower often hairy along the nerves, margins flat. Flowers white, + in. diam., in large, hairy or pubescent, stalked, loosely branched 
cymes on short, lateral, leafy branchlets. Fruit globose, in. 
diam.: red a t  first, nearly black when ripe. (Fig. 48.) 

Simla, Mushobra ; May, June.-Temperate Himalaya, 4000-8000 it. 
The wood is used for walking sticks, whence the name (Latin, hucillu~n). 
C. rosea, Edgeworth, occurs on the Chor and on Rilarnli ; i t  differs froin the 

above, to which i t  has been reduced as var. a,finis in the PI. Br. Iqzd., in the 
leaves being more or less hairy on the upper surface and tomentose on the 
lower, espccially when young, in its tornentose calyx, smaller pink flowers and 
red fruit. This species was formerly, in part, referred to C'. 711 trlti'orcr. 
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2. Cotoneaster acuminata, Lz'nfll. ; PI. Rr. Inn. ii. 385. -4 
shrub with long, slender branches. Leaves crowded, lanctbolate, 
1-2 in., long-pointed, both surfaces hairy, margins flat. Flowers 
white, & in. diam., in hairy, small, nearly se~sile cymes on very 
short, lateral, leafy branchlets. Fruit oblong, -i in. long, red when 
ripe. 

Huttoo ; MayJuly.-Temperate Himalaya, 5000-12,000 ft. 

3. Cotoneaster microphylla, Wall. ; PI. Br. Ind. ii. 387. A 
dwarf, dense, usually procumbent, muc,h-branched shrub. Leaves 
hard, ovate, &* in., acute or obtuse, upper surface dark green, 
shining, lower pubescent or tomentose, margins recurved. 
Plowers white, + in. diam., usually solitary. Fruit globose, 4 in. 
diam., bright red. 

Simla ; May, June.-Temperate Himalaya, 4000-10,000 ft.-China. 

XXXII. 

SHRUBS or herbs of various habit. Leaves alternate or opposite, 
sometimes rosulate ; stipules usually none. Flowers usually 
regular, 2-sexual ; inflorescence various. Calyx-tube inore or 
less adnate to the ovary ; limb usuallv 5- or 4-lobed. Petads 5 or 4, 
rarely none. Stamens usually 5 or i0, rarely numerous. inserted 
with the petals on the mouth of the calyx-tube or on the margin 
of the ovary ; filaments free, thread-like, or, in Deutzia, flattened 
and 3-pointed ; anthers 2-celled. Ovary more or less adnate to 
the calyx-tube, usually 1- or 2-celled, sometimes 3-5-celled ; .styles 
as maig as the ovary-cells except in Chrysosplenium and Ribcs, 
free or more or less united ; stigmas terminal, small ; ovules 
lisually nnmerous. Fruit a capsule, often 2-beaked or. in Rihes, 
a, berry ; seeds usually minute. inserted on the inner angle of the 
cclls esccpt in Pcrrncrssia.--A large Order ranging o\-er nearly the 
whole \r,orld ; most abundant in cold anti temperat'e regions. . 
Stamens 5. 

Leaves compound, 2-pinnate. Petals none. Herhs 1. A-qtilb~. 
Leaves simple, solnetimes lobed. Petals 5 .  

Herbs. Flowers solitary, terminal, on erect scnpes 4. Pc~ruc~~q,qicr, 
Shrubs or small trees. Flowers racemed. 

Leaves not lobed. Fruit a capsule . . 8. Zten. 
J,eaves 3- or 5-lobed. Fruit a berry . 9 Ribes. 

Stamens more than 5, usually 10. 
Herbs. Leaves alternate or rosulate. 

l'lowers ;-la in. dixm. Petals 6 , 2. Scrx~.j-rc~qcc. 
l~lowcrs minatt. Petals none . 3. ('l~rycosplen i ~ r  nl . 
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Shrubs. Leaves opposite. 
Flowers in compound corymbs, some of the outer 

ones much larger than the others. Rlamei~ts 
thread-like . . 5. Hydrangea. 

Flowers in spreading panicles, all a.like. Pilanlentfi 
flattened, 3-pointed . . 6. Deutzia. 

Stamens 2040. Petals 4. Shrubs . . 7. Pl~iladelphus. 

1. ASTILBE. From the Greek a, without, and stilbe, 
brilliancy ; referring to the small, apetalous flowers.-N. Asia, 
N. America. 

Astilbe rivularis, Buch.-Ham. ; PI. Br. Ind. ii. 389. An erect, 
hairy herb, 3-4 f t .  high ; rootstock perennial. Leaves alternate, 
6-18 in., irregularly 2-pinnate, lower pinnules usually with 3 
leaflets ; stipules large, membranous, sheathing ; base of leaf- 

stalks dilated, hairy ; leaflets ovate, sometimes lobed, 1-4 in., 
cordate, sharply and unequally toothed, long-pointed, upper 
surface glabrous, lower minutely bristly along the midrib and 
nerves. Flowers very small, sometimes 1 -sexual, green-yellow, 
in a terminal panicle 1-2 f t .  long. Calyx-tube bell-shaped, adnate 
to the base of the ovary ; limb deeply 5-lobed, persistent. Petals 
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none. Stamens 5, opposite the sepals. Ovary nearly free, 2- 
celled ; styles 2 .  Capsule small, 2-beaked ; seedti numerouu, 
minute. (Pig. 49.) 

Simla, Mushobra, in forest undergrowth ; July, August.-Temperate 
Himalaya, 4000-7000 ft. 

Habit of Spircea Aruncus from which the apetalous flowers and fewer 
stamens a t  once distingiiish it. 

2. SAXIFRAGA. From the Latin saxum, a stone, and frango, 
to break ; referring to the former repute of some species as a 
remedy for stone ; an idea derived from their growing among 
rocks.-North temperate, alpine and Arctic regions ; Andes of 
S. America. 

Herbs ; rootstock perennial ; stems erect or decumbent, often 
densely tufted. Leaves simple, lower often rosulate or crowded, 
upper alternate. Plowers in terminal panicles or corymbs, rarely 
solitary. Calyx adnate to the base of the ovary ; tube short ; 
Limb deeply 5-lobed. Petals 5. Stamens 10. Ovary 2-celled, 
lower half adnate to the calyx ; styles 2 ,  distinct, usually diver- 
gent ; ovules numerous. Capsule 2-beaked ; seeds many, minute. 
Small, slender herbs. Flowers yellow. 

Leaves ovate, 1-2 in., entire, lower stalked, upper 
sessile . . 1. S. diversijolia. 

Leaves linear or narrowly lanceolate, &+ in., glan- 
dular-fringed or bristly on the margins, all 

I sessile. 
Leaves uniformly scattered. Sepals glandular. 

Runners none . 2. S. filicaulis. 
Lower leaves crowded, densely imbricate. Sepals 

glabrous. Runners numerous . 3. S. Brzinoniatta. 
Large, thick-stemmed herbs. Flowers white or pink. 

Leaves hairy, entire, fringed ; stalk sheathing a t  the 
base only . 4. 8. ciliata. 

Leaves glabrous, toothed ; stalk sheathing nearly 
throughout its length . . 5. S. Strackyi. 

1. Saxifraga diversifolia, Wall. ; Fl. Br. Ind. ii. 393. Stems 
erect, 6-12 in., more or less glandular-hairy. Lower leaves 
crowded, long-stalked, ovate, 1-2 in., entire ; stem-leaves distant, 
sessile. Flo~vera yellow, + in. dialn., in terminal corymbs. Base 
of petals glandular. Sepals glandular, reflexed in fruit. (Fig. 50.) 

Simla, rare, Mushobra, Mahasu, common ; August, September.-Temperate 
Himalaya, 8000-1 7,000 ft. 

The plant described above is typical 8. parmssifolia, Wall. S. Moorcrof- 
tiana, Wall., which occurs on the Chor, is a much taller and more robust herb 
with lanceolate or oblong leaves 2 4  in. long. In the F l  Br. I d .  both forms 
ase included under 9. diaersifolia. 

2. Saxifraga fllieaulis, Wall. ; Fl. Br. Ind. ii. 396. Stems 
very slender, wiry, tufted, 3-8 in., leafy, procumbent, much 
bmnched,'roughlv glandular, pubescent. Leaves usually scattered, 



rarely croowded, sessile, rigid, linear, in., glandular-fringed, 
acute, the upper ones often bearing bulbils in the axils. Runners 
none. Flowers yellow, solitary, terminal, g-* in. diam. Sepals 
glandular, erect in fruit. 

Matiana, Huttoo, on roclts; September, October.-W. Himalaya, 9000- 
12,000 ft. 

FIG. 60. SAXIFRAG-4 DIVERSIFOLIA. 

3. Saxifraga Brunoniana, Wall. ; PI. Br. Ind. ii. 397. Stems 
very slender, wiry, tufted, 3-8 in., erect, usually forking, glabrous 
or slightly glandular. Lower leaves crowded, densely imbricate, 
sessile, narrowly lanceolate, $-* in., glabrous, margins bristly, 
acute, having numerous, long, leafless, thread-like runners with 
terminal buds issuing fro111 between them ; upper leaves few, 
distant. smaller. Flowers yellow. terminal, 2-4 on a stlem. 4 in. 
diam. Sepals glabrous, erect in fruit'. 

Huttoo, on roclis, nut conlmon ; Septcnlbcr, 0ctuber.-Al~niidnnt 011 the 
C!llor.-Tcmpcmtc tl i nlalaya, 10,000-1 ti,000 f t .  

4. Saxifraga ciliata, Roylc ; Fl. Br. I72d. ii. 3RF. ~rnder  8. 
ligulntu, Wall. Rootstock xrcLry thiclc ; st c ~ n s  sllort, thick, fleshp, 
procun~bent. Leaves o ~ ~ a t c  or orbicular, 2-6 in. long at  the time 
of flowering, in the autumn attaining a foot or Inore across and 
turning bright red, cordate, margins entire, fringed with short, 
close, stiff hairs, both surfaces hairy, becoming nearly glabrous in 
age ; stalk stem-sheathing at t1he base. Flowers white, 1)ink or 



purple, it  in. diam:, in a spreading, cymose panicle terminating a 
flexible scape 4-10 m. long ; styles long. 

Simla, common on rocks ; March, April.-Temperate ~imalaya,--7000- 
10,000 ft .  

5. Saxifraga Stracheyi, Hook. f. & Thrns. ; Fl. Br. Ind. ii. 398. 
Habit and flowers of S. ciliata. Leaves ovate or obovate, 2 4  in. 
a t  the time of flowering, afterwards attaining 8-12 in., rarely 
cordate, margins toothed, both surfaces glabrous ; stalk stenl- 
sheathing nearly throughout its length. 

Huttoo ; Juae.-Comuon on the Chore- -W. Himalaya, 8000-14,000 ft. 
N 



3. CHRYSOSPLENIURZ. &>on1 the Greek chrysos, gold, ancl 
splen, the spleen ; referring to the yellow flowers of some species 
and their supposed remedial properties.-N. temperate and Arctic 
regions ; S. America ; most numerous in China and Japan. 

Chrysosplenium tenellurn, Hook f. & Thorns. ; Fl. Br. I r ~ d .  ii. 
401. A delicate, annual, glabrous herb ; steins thread-like, 13r.o- 
cuinbent, 1-3 in., leafy, often matted. Leaves stalked, alterna.tc, 
kidnev-shaped, hardly in. broad ; inarginal lobes 4-6, shal lo~f ,  
rounded. Flowers & in. diam., green-yellow, stalked, solitary, 
scattered. Calyx-tube adnate to the ovary ; lobcs 4, obtuse. Petals 
none. Stamens about 8. Ovary 1-celled ; styles 2 ; ovules 
numerous. Capsule half-superior, 2-beaked ; seeds few or many. 

Baghi, Marali, on \vet rocks ; June.-W. Himalaya, 9000-10,000 ft. 

4. PARNASSIA. From Parnaasus, a mountain in Greecc, bllc 
abode of the Muses.-N. temperate and cold regions. 

Parnassia nubicola, Wall. ; PI. Br. Ind. ii. 402. A glabrous 
herb ; rootstock perennial. Leaves radical, long-stalked, ovate or 
oblong-ovate, 1-2 in., cordate, entire, acute. Scapes erect, 
slender, angular, 6-12 m., bearhg a sessile leaf about the middle 
and a solitary, terminal, white flower about 1 in. diam. Calyx-tube 
short, adnate to the base of the ovary ; lobes 5, obtuse. Petals 5, 
entire or slightly jagged. Stamens 5, alternate with 5 fleshy, 
flattened, 3-lobed staminodes. Ovary ovoid, base adnate to the 
calyx-tube, 1-celled ; style very short ; stigma capitate, 3-lobed ; 
ovules numerous. Capsule obovoid, in. long, opening by 3 
valves ; seeds inserted on the valves. (Fig. 51 .) 

Simln, the Glen, common ; August., September.-Tenlperate Hinlalaya, 
6000-12,000 ft. 

5. HYDRANGEA. From the Greek hydor , water, and aggeion, 
a vase or cup ; referring to the cup-shaped capsule.-Himalaya, 
E. Asia, America. 

Hydrangea altissima, Wall. ; PI. Br. Ind. ii. 404. A climbing 
shrub. Leaves opposite, ovate or lanceolate, 3-6 in., sharply 
toothed, long-pointed, glabrous except along the nerves and in the 
nerve-axils on the lower surface ; stalks pubescent. Flowers in 
rounded, compound, hairy cymes, 3-6 in. across ; some of tIhe outer 
sterile flowers conspicuous from the enlarged, coloured calyx ; 
others all small and fertile. Sterile flowers : calyx-limb petal-lilic, 
white, spreading, 4-lobed, 1 i  in. across ; petals none. Fcrtile 
flowers & in. long : calyx-tube sdnate to the 01-ary, limb very 
short, 4-toothed ; petals 4,  tvhite, cohering. falling off like a cap ; 
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sta1nenf.i 10 ; ovary inferior, 2-celled, stylcs 2, diverging. C~LI)HUIU 
c:ro\vned with the persistent calyx-limb and stylcs. 

Narkunda, hi forest ; July.-Himalaya, Silnla to Bhotan, 4000-10,000 ft. 
In the common garden Hydrangea, H. Horknuia, a native of China and 

Japan, all the flowers have become sterile. 

6. DEUTZIA. In honour of Johann Deutz, a Dutch naturalist 
of the eighteenth century and a friend and patron of the botanical 
traveller, Thunberg.-Himalaya, China, Japan and a doubtful 
species in Mexico. 

Erect shrubs, inore or less stellately hairy ; branches opposite. 
Leaves simple, finely toothed. Flower6 white, in spreading, 
terminal panicles. Calyx-tube bcll-shaped, adnate to tJhe ovary ; 

lobes 5, persistent. Petals 5. Stailze~is 10, the alternate ones 
longer, filaments flattened, 3-pointed, central point anther- 
bearing. Ovary inferior, usually 3-celled ; styles 3-5, long, free or 
nearly so ; ovules numerous. Capsule inferior, globose, ulti- 
mately opening by 3-5 valves ; seeds numerous, minute. 
Leaves 2-5 in. ; lower surface green. Calyx-teeth obtuse 1. D. corynlbosn: 
Leaves 1-2 in. ; lower surface grey-toinentose. Calyx-teeth 

acute . . 2. D. sla.?ninen. 

1.  Deutzia corymbosa, K. Brown ; Ell. Br. Ind.  ii. 406. Bark 
thin, peeling off in flakes. Leaves nearly sessile, o\-ate-lanceolate, 



2-5 in., long-pointcd, covcrcbti \\.itll scattcred, stc.llzlte 1lail.s ; lo\\.cr 
siirf,zc*c grccii. Flowers 4 in. diain., in a few coryi~ibose panicles. 
Stalks and calyx stellat'ely pubescent. Calyx-teeth ovate, obtusc. 

Rlushobra, Shali, Narlrunda, in forest ; M H ~ ,  June.-Temperate Himalaya, 
(5000-10,000 ft..-N. Asia. 

2. Deutzia staminea, K. B~ozon ; 171. BY. Intl. ii. 407. Lcaves 
shortly stalked, ovate-lanceolate, 1-2 in., long-pointed ; upper sur- 
face rough with stellate pubescence, lower grey, stellately toinen- 
toscl. Flowers 2 in. diam., in numerous panicles. Stalks and calyx 
stellately tomentose. Calyx-teeth triangular, acute. (Fig. 52.) 

Sinllu, Prospect hill ; April, May.-ktT. Himalt~ya, 5000-9000 ft.-China. 

7. PHILADELPHUS. The classical name of a shrub not 
identified by modern botanists.-Himalaya, Japan, N. America, 
Europe. 

Philadelphus coronarius, Linn. ; Fl. Br. Ir~d. ii. 407. An erect 
shrub, nearly or quite glabrous ; branches opposite. Leaves 
opposite, shortly stalked, ovate-la8nceolate, 2-3 in., long-pointed ; 
teeth small, distant!, soinetiines wanting ; inargins often hairy. 
Blowers white, orange-scented, about 1 in. dialn., in short, terminal 
racemes. Calyx-t'ltbe bell-shaped, adnate to the ovary ; lobes 4, 
broadly triangular, acute, persistent, inner surface pubescent. 
Ytttnls 4, ol.at'c. Stamens 20-40. Ovary inferior, 4-celled ; 
styles 4, uilitrd for about one-thircl of thcir length. Capsule 
inf crier: obconical, opening by 4 valves. 

hliltinna, Narliunda ; tJune.-'l'cnil)ernte Hiniali~ys, 6000-9000 ft.-l3astcrn 
ICr~rol)~, Ja1)a11. 

'I'liis l ) la~it  is tyl)ical 1'. coro~~co . i~r s ,  Lilili., riot tllc varicty I U I I L C  1 ~ 1 0 s 1 i . v  (Irs~l'ib~(1 
i t i  1 .  r I .  C'onlnio~~ly crlltivatcd in Britain and often ciLlIcd Seringat 
(J".e~ic.li) 01. t lic Nocli 01.nugc. 

8. ITEA. !I11it: Grceli nainc: for tlie Willow ; illost ~y~cicas u1.c: 

o f  quick growth and are usually found 0x1 the banks of strt.itnls.- 
Himalaya, China, N. America. 

Itea nutans, Koyle ; F1. Br. Inn. ii. 408. A shrub or small 
tree. Leaves alternate, stalked, ovate-oblong, 3-6 in., sharply 
toothed, usually long-pointed ; uppcr surface glabrous, lower 
pubescent. Flowers white, in. long, in clusters of 3-7 forming 
pubescent, drooping racemes 4-8 in. long. Calyx pubescent ; tube 
bell-shaped, adnate to the lower half of the ovary ; lobes 5, per- 
sistent. Petals 5, tips inflexcd. Stamens 5.  Ovary 2-celled ; 
style undivided, grooved, persistent ; stigma capitste ; ovules 
several. Capsule half -superior, xep,zl-,zt ing int,o 2 1~a1vc.s t hrougll 
illc cbcll-y:trt'it,ion :~11d tllc stylc ; s c ~ ~ l s  sex\-cral. 



9. RIBES. Origin of nainc oLsc:uro.--Asia, AIII(II.~C;L, 1~;ur.c 
(Britain, Gooseberry, Currant). 

Erect shrubs. Leaves stalked, a t  first clustered, ultimately 
alternate, triangular-ovate, cordate, 3- or 5-lobed ; lobes acute. 
sometimes long-pointed, sharply and irregularly toothed. Flowers 
small, 2- or 1-sexual, in bracteate racemes. Calyx-tube ovoid, 
lower half adnate to the ovary ; lobes 5, much larger than the 
5 small petals. Stamens 5, filaments short. Ovary inferior, 1- 
celled ; styles 2, partially united, tips recurved ; stigmas cal~itate. 
Berry succulent, globose, 1-celled, crowned with the persistent 
calyx-lobes and stamens ; fleeds few or numerous, small, im- 
mersed in pulp. 
Racemes glandular. Bracts longer than the flower-stalks. 

Flowers mostly 1 -sexual . 1. R. f / l ( / ~ i / t l e .  
Racemes pubescent, not glandular. Bract8 shorter than t h c a  

flower-stalks. Flowers 2-sexual. 
Leaves scented. Racemes 2-3 in. Lower flowel.-stalks 

longer than the upper. Berry blaclr . . 2 E ,  ~ / , i y r u n ~ .  
Leaves inodorous. Racemes 3-6 in. Flower-stalks equal. 

Berry red . . :I. R. r u ' ~ r u ~ n .  

1. Ribes glaciale, Wall. ; PI. Br. Ind. ii. 410. Glabrous or 
slightly pubescent. Leaves 1-3 in. across ; lobes usually 3, 
acute, often long-pointed, mid-lobe largest ; lower surface pale. 
Racemes glandular, 1-2 in., erect in flower, nodding in fruit. 
Bracts narrowly lanceolate, much longer than the flower-stallts. 
Flowers usually 1 -sexual, male and female on diff went shrul~s, 
green or dull brown, 4 in. diam. Berry in. dianl., red. sour. 

Huttoo ; June.-Temperate Hima,la.ya,, 7000-12,000 ft. 

* 2. Ribes nigrum, Linn. ; Fl. Br. I d .  ii. 411. Pubescent. 
Leaves scented, long-stalked, 2-4 in. across ; lobes S or 5 ; upper 
surface glabrous, lower dotted with minute, yellow glands. Ra- 
cemes not glandular, drooping, 2-3 in. ; stallis of the lower flowers 
longer than those of the upper. Bract's shorter than the flower- 
stalks. Flowers 2-sexual, green, often tinged with dull purple, 
4 in. diam. Calyx gland-dotted. Berry + in. dianl., purple-black. 

\V. Himalaya, I<umaon to Kashmir, 7000-12,000 ft. ; June.-China, 
N. Europe (Britain, Black Currant). 

3. Ribes rubrum, Linn. ; Fl. Br. I n d .  ii. 41 1. Pubescent or 
nearly glabrous. Leaves long-stalked, 2-3 in. across ; lobes 3 or 5. 
Racemes not glandular, pendulous, 3-6 in. ; flower-st'alks short, 
nearly equal. Bracts shorter than the flower-strallcs. Flowers 
2 sexual,' green-yellow, + in. diali.1. Berry 2 in. dian~., red. 

' 

Mahnsu, Nal.linndn, : April. Aln y.-14'. Hinlnlitp:a, 8000-1 2,000 f 1.-N. Asia, 
Europe (Britain, Red Currant). 
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XXXIII. CRASSULACEAE 

SUCCULENT herbs, sometimes with a woody base. Leaves 
usually fleshy, undivided or rarely lobed ; stipules none. Flowers 
2-sexual, regular, in terminal cymes or panicles, rarely axillary. 
Calyx free, persistent, 4-8-parted, tubular in Bryophyllum. Petals 
as many as the sepals, free or united for the greater part of 
their length, sometimes persistent. Stamens as many or twice 
as many as the petals, free and inserted with the petals. a t  the 
base of the calyx or more or less adnate to the corolla ; anthers 
%celled, attached to the filaments a t  their back. Carpels as many 
aa the petals, superior, distinct or nearly so, each with a small, 
flat scale a t  its base, 1-celled, narrowed upwards in a slender 
style ; stigma terminal, small ; ovules many, rarely few or only 
one. Follicles distinct, each containing many or few small seeds, 
rarely only one, attached to the inner angle.-A widely diffused 
genus, rare in tropical regions and in the Southern Hemisphere. 
St.,zmens as many as the petals. 

Stems procurnbent. Leaves opposite. Flowere minute, 
nxillary . . 1. Tillcea. 

St,ems erect. Leaves alternate. Plowers relatively 
conspicuous, in terminal panicles . . 2. Crasszsln.. 

Stamens twice as many as the petals. Plower~l usually 
conspicuous. 

Petals united for the greater part of their length. 
Calyx tubular, 4-toothed . . 3. Rryophyllum. 
Calyx 4-lobed nearly t,o the base . 4. .Knla,nchoe. 

Pet,als quite free. 
Calyx of 4 or 5 sepals . . 5.  Sedurn. 
Calyx of 8 sepals . . (i. Sempert~iv.une. 

1. TILLIEA. In  honour of M. A. Tilli, an Italian botanist of 
the seventeenth century.-A small, widely distributed genus. 

Tillza pentandra, Royle ; Fl. Br. Ind. ii. 412. A very sinall, 
glabrous, annual herb ; stems usually several, slender, procuin- 
bent, leafy, 2-4 in. Leaves opposite, crowded, bases united, 
narrowly lanceolate, in., entire, acute. Floweers minute, pink or 
white, axillary, sessile, solitary or in small clusters. Calyx 4- or 
5-parted. Petals 4 or 5, nearly as long as the sepals. Stamens 
4 or 5. Carpels 4 or 5. Follicles 4 or 5, 1- or %seeded. 

Simle, comnlon on rocks and old walls ; July-September.-W. .Himalaya, 
3000-6000 ft.-S. India, Africa, 

2. CRASSULA. Froni the Latin crassus, thick, referring to 
the leaves.-Himalaya, one species ; Africa, abundant a t  the Cape 
of Good Hope. 
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Crassula indica, Demisne ; F1. Br. Ind. ii. 413. A glabrous, 
fleshy herb ; stem erect, 4-12 in. Leaves thick, entire, acute : 
radical rosulate, spathulate, 4-1 in. ; stein-leaves alternate, sessile, 
oblong, i-1 in. Plowers dull pink, + in. long, in a terminal 
panicle. Calyx 5-parted. Petals 5, inuch longer than the sepals. 
Stamens 5. Carpels 5. Follicles 5, many-seeded. 

Sirnla, Theog., on rocks ; August, September.-Himalaya, Bimla to Bhotan, 
3000-8000 ft.  

3. BRYOPHYLLUM. From the Greek bruein, to sprout, and 
plbyllon, a leaf ; detached leaves lying on damp earth produce buds 
in their marginal notches.-Tropical Africa, and now generally 
spread in tropical and subtropical countries. 

FIG. 63. KALANCHOE SPATHULATA. 

Bryophyllum calycinum, Salisb. ; Fl. Br. Ind. ii. 413. A peren- 
nial, glabrous herb ; stem erect, hollow, 1 4  f t .  Leaves usually 
simple, rarely compound with 3 leaflets, opposite, stalked, fleshy, 
ovate or oblong, 3-6 in., crenate, obtuse. Flowers pendulous, cylin- 
dric, 2 in. long, in a large, terminal panicle. Calyx tubular, inflated, 
green, tinged with red and spotted with white, 4-toothed. Corolla 



184 S X X I I I .  CRASSULACEIF, 

tubular, twice as long as the calyx ; tube cylindric, green ; lobes 4, 
tinged with red, acute, spad ing .  Stamens 8, in two series in- 
serted about the middle of the corolla-tube. Carpels 4. Follicles 4, 
inany-seeded, enclosed within the dry, persistent calyx and corolla, 

Sutlej valley ; May, Juac.-Throughout India, ascending to 3000 f t .  ; a11 

introduced plant, spread throughont nearly all tropical regions ; oftc~l 
cultivated. 

4. KALANCHOE. The Chinese name of one of the species.- 
Tro13ical Asia, tropical and South Africa, Brazil. 

Kalanchoe spathulata, DC. ; 8'1. Br. Ind. ii. 414. A perennial. 
glabrous herb ; stem erect, 1-4 ft. Leaves fleshy, opposite, 
crenate or nearly entire ; lower crowded, stalked, oblong-spathu- 
late, 4-8 in. ; upper distant, nearly sessile, oblong, 3 4  in. 
Flowers yellow, $-1 in. long, in a large, terminal corymb. Calyx 
divided nearly to the base ; segments 4, triangular, acute. Corolla 
tubular, twice as long as the calyx ; tube inflated, narrowed to the 
mouth ; lobes 4, spreading, acute. Stamens 8, in two series 
inserted a t  the mouth of the corolla-tube, filaments very, short. 
Carpels 4. Follicles 4, many-seeded, enclosed in the dry, 
persistent calyx and corolla. (Fig. 53.) 

Valleys below Simla ; September-November.-Lower Himalaya, 1000- 
5000 ftt.-Burmah, China, Java. 

5. SEDUM. From the Latin sedere, to sit, referring to the 
broad, spreading, radical leaves of some species.-N. temperatc 
regions including Britain (Stonecrop) ; one species in the Andes. 

Succulent herbs ; stems erect or ascending. Leaves thick, 
usuany undivided, entire or rarely toothed, alternate or rarely 
opposite ; radical leaves often rosulate. Flowers small, 2-sexua1, 
regular, in terminal, usually compound cymes. Calyx 4- or 5- 
lobed nearly to the base. Petals 4 or 5, free. Stamens twice as 
many as the petals. Carpels 4 or 5 ; ovules numerous. Follicles 
few- or several-seeded. 

Sedum asiaticum, DC., grows on rocks near the top of the Chor but has 
not been found nearer Simla. It has a thick, woody rootstock ; several stems 

' 3-12 in. high ; small, narrow, toothed leaves ; and numerous, yellow flowers 
crowded in terminal cymes. 
Flowers white. 

Leaves narrowly oblong; radical few or none; 
stem-leaves numerous . . 1. 8. linenrifolirim. 

Leaves spathulata ; radical numerous, msulnte ; 
stem-leaves few, distant . . 3. S.rosdrrlu?n. 

Flowers white, striped with pink. Leaves oblong or 
obovate . 4. 8. adenolrichtrm. 

Plowers pink or pink-purple. 
Leaves strap-shaped, 3-5-lobed . . 2. 8. Irifidwm. 
Leaves ovate or orbicular, unclivicletl . 5. S. Ewersii. 

Flowers yellow. Leaves cylindric . . 6. 8. mullicctzile. 



1. Sedurn linearifolium, lioyle ; Fl. Br. I d .  ii. 420. Nearly 
or quite glabrous ; steins tufted, erect, 2-45 in. h a v e s  seeeile, 
narrowly oblong, &-$ in., cntire or wit,h a few small teeth, ohtu8e : 
radical few or none ; etein-leaves usually numerous. Flowertl 
white, nearly 4 in. long, crowded. 

Mntiann, on rocks ; July.-The Char.-TY. Himalaya, 7000-10,000 ft. 

2. Sedum trifldum, Wall. ; PI. Br. I n d .  ii. 420. Glabroue ; 
stems erect, 4-12 in. Leaves strap-shaped, 1-4 in., tapering to a 
sessile base, 3-5-lobed ; lobea divergent, unequal, &1 in., entire or 
sometimes toothed, obtuse. Plowers pale pink, 2 in. long in bud, 
crowded in leafy cymes. The whole plant turns crimson when 
withering. 

Simla, comlnon on tree# and rocks ; Allgust: September.-Temperate 
Himalaya, 6000-1 2,000 ft. 

FIG. 64. SEDUM ADENOTRICHUM. 

3. Sedum rosulatum, Edgew.  ; PI. Br. I n d .  ii. 420. Glandular- 
pubescent or glabrous ; steins nearly erect, 2-4 in. Leaves 
spathulate, narrowed into a sessile base : radical numerous, rosu- 
late, i-1 in. ; stem-leaves few, distant, in. Flowers white, 
long-stallred, in. long. in open, loose cymes. 

Rin~la, on  rock^ and nra11s ; April-,Tune. -1'. Himalaya, 5000-9000 ft.- 
Afglianist~nn. 
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4. Sedum adenotrichum, Wall. ; Fl. Br. Ind. ii. 420. Glandu- 
lar-pubescent ; stems nearly erect, 3-10 in. Leaves sessile, 
oblong or obovate : radical I-osulate, $-I; in. ; stem-leaves few, 
distant, in. Flowers white, striped with pink, nearly + in. long, 
in open, loose cymes. (Fig. 54.) 

Sirnla, common on rocks anc2 walls ; April, May.-]IT. Himalaya, 3000- 
8000 ft . 

5. Sedum Ewersii, Ledeb. ; Fl. Br. I n d .  ii. 421. Glabrous ; 
st,eil~s often numerous, nearly erect, 6-12 in. Leaves glaucous, 
nearly sessile, occasionally opposite, ovate or orbicular, 9-1 in. 
across, sometimes sinuate : radical few or none ; stem-leaves 
numerous. Flowers pink-purple, in. long in bud, crowded in 
broad cymes. 

Matiana, Narkunda ; ,July, August.-W. Himalaya, 8000-15,000 ft.- 
N. Asia. 

6. Sedum multicaule, Wall. ; Fl. Br. I n d .  ii. 422. Glabrous ; 
steins usually several, nearly erect, 4-8 in., branched. Leaves 
nearly sessile, cylindric, &-I in., acute ; both radical and stem- 
leaves usually numerous. Flowers yellow, $ in. long in bud ; 
cyme-branches long, racemose, leafy. 

Simla, on rocks ; July, August.-Temperate Himalaya, 4000-7000 f t,.- 
China, Japan. 

6. SEMPERMVUM. Prom the Latin sernper, always, and 
vivere, to live ; some species exhibit a remarkable tenacity of Life. 
-Europe (Britain, Houseleek) ; W. Asia ; N. and tropical Africa ; 
Canary Islands. 

Sempervivum sedoides, Decaisne ; Fl. Br. I n d .  ii. 423. A 
succulent herb ; rootstock perennial ; stems annual, erect, 2-3 
in., lealy. Leaves fleshy, nearly glabrous, sessile, oblong-ovate, 
entire, obtuse : radical rosulate, closely imbricate, &$ in. ; sterri- 
leaves alternate, +.f in., overlapping. Flowers pubescent, white, 
Q in. long, crowded m a terminal cyme. Calyx %lobed to the base ; 
lobes acute. Petals 8, nearly twice as long as the sepals. Stamens 
16. Carpels 8, pubescent ; ovules numerous. Follicles many- 
seeded. 

Simla, Theog, on rocks, not common ; July, August.-IV. Himalaya., 7000- 
8000 f t,. 

XXXIV. DROSERACEE 

A SMALL Order distributed over nearly all temperate and tropical 
regions, but most numerous and diversified in Australia ; liiuited 
in the Himalaya to the genus Drosera. 
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DROSERA. Froin the Greek droseros, covered with clew ; 
referring to the shining, glandular hairs.-Nearly all regions ; 
most numerous in W. Australia (Britain, Sundew). 

Drosera lunata, Buch.-Ham. ; PI. Br. Ind.  ii. 424, under D. pel- 
tata. Erect herb ; stems erect, slender, minutely glandular, leafy, 
4-12 in., . often branching. Leaves alternate, half-moon shaped, 

4 

about in. across, peltate, upper surface and margins beset with 
viscid, glandular hairs ; radical leaves smaller, rosulate, soon dis- 
appearing. Flowers 2-sexual, regular, white, in. diam., in ter- 
minal, branching racemes. Calyx 5-parted ; segments glandular, 
minutely toothed. Petals 5, entire. Stamens 5. Ovary free, ovoid, 
1-celled ; styles 3 ; stigmas terminal, minutely fringed ; ovules 
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numerous. Capsule enclosed within the persistent calyx and 
corolla, %valved; seeds niinute, attached t,o the valves. (Fig. 55.) 

Simla, common on pasture lands and banks ; August, September.-Tern- 
perate Himalaya, 4000-8000 ft.-Hilly regions throughout, India. 

Darwin by the publication of his I ~ S ~ C ~ ~ L ' O ~ O L L S  Plants (1875) has added 
greatly to the interest of the Sundews. At  Sinlla i t  is impossible to find a plant 
without some captured insects or their remains entangled on the leaves. 

xxxv. 
WEAK, flaccid herbs, growing in water or on mud. Leaves 
opposite or whorled, simple or pinnately divided ; stipules none. 
Flowers minute, 1-sexual, regular or incomplete, spicate o r .  
axillary. Calyx-tube adnate to the ovary ; limb usually 4-toothed. 
Petals 4 or none. Stamens 8 or only one ; anthers 2-celled. 
Ovary inferior, 4-celled ; ovule solitary in each cell. Fruit a 
minute, oblong or orbicular capsule, dividing when ripe into 4 
one-seeded nuts.-Nearly all regions.-Origin of name obscure. 
Leaves whorled, pinnately divided. Flowers in a terminal 

spike . . 1. ~lfy~. iophyl l tc  m. 
Leaves opposite, undivided. Flowers asilln'ry . 2. Cal l ib ich~.  

1. MYRIOPHYLLUM. From the Greek murion, many, and 
phyllon, a leaf.-Nearly all regions ; .most numerous in Australia. 

Myriophyllum spicatum, Linn. ; PI. Br. Ind. ii. 433. A 
glabrous, nearly submerged herb, the flower-spikes only appearing 
above the surface ; stems leafy, varying in length according to 
the depth of water, more or less branched. Leaves whorled, 
usually in fours, pinnately divided ; segments simple, distinct, 
hair-like, 5;. in. Flowers sessile, in whorls of about 4 forming 
slender, termlnal spikes ; each flower surrounded by 1 large and 2 
minute bracts ; upper flowers male, lower female. Male flowers : 
calyx 4-toothed ; petals 4, concave ; stamens 8, filaments short ; 
ovary rudimentary. Female flowers : calyx 4-grooved, teeth 4, 
minute ; petals minute or none ; stigmas 4, nearly sessile. Fruit 
oblong, dividing into 2 or 4 nutlets. 

Simla, the Glen ; June-August.-W. Himalaya, 1000-6000 ft.-,4fghanistlan. 
-N. temperate and cold regions. (Britain, Water Rfilfoil.) 

2. CALLITRICHE. From the Greek knlos, beautiful, ancl 
tl/,rim, trichos, hair ; referring tlo the stems.--Nearly all regions 
(Britain, Water Starwort). 
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C:labrous lierbs, growing in water or on inud ; s te ln~ crlendur, 
brittle, intricately branched, rooting a t  the joints. Leaves undi- 
vided, entire, lower opposite, upperinost crowded in little, flat 
rosettes. Flowers axillery, usually solitary, each between two 
minute bracts (sometimes wanting). Calyx and corolla nonc. 
Male flowers ; a solitary stamen, filament long. Female flower6 : 
a 4-lobed ovary ; styles 2, long, thread-like. Fruit orbicular, 
flattened, sessile or nearly sessile. 
Margins of fruit winged, acute . , 1 . C'. . s ~ ~ I L ( L ~ ~ s .  

Margins of fruit not winged, blunt . . 2. C. ? .cr?~u.  

1. Callitriehe stagnalis,. ~Scop. ; k'l. Br. Ind. ii. 434. Leaves 
ovate or spathulate, sometimes very narrow, about 8 in. long. 
Margins of fruit winged, acute. 

Sipi, below Mushobra ; August, September.-Mountainous regions through- 
out India, 5000-10,000 ft.-Cosmopolitan (Britain). 

"2. Callitriehe verna, Linn. ; Fl. Br. I d .  ii. 434. Leaves oblong 
or spathulate, in. Margins of fruit not winged, blunt. 

W. Himalaya, 5000-8000 ft.-Nearly all temperate and cold climates, includ- 
ing Britain. 

XXXVI. M Y R T A C E E  

A veity large Order inhabiting nearly all tropical and illost sub- 
tropical regions. Abundant throughout India. hut only a single 
species extends into the outer valleys of the N.W. Himalaya,- 
Myrtfus is the classical name of tohe common Myrtle. 

The Australian Gum trees, Eucnlyptns, belong to this Order; E. Qlob~tlus 
and E. obliqua have been planted a t  Sinlla several times, but they usually 
succulnbed to the winter frosts. 

EUGENIA. In honour of Prince Eugene of Savoy of the 
seventeenth century, a patron of botany.-Most tropical regions. 

Eugenia Jambolana, Lam. ; HZ. Br. Ind. ii. 499. A glabrous 
tree. Leaves firm, shining, covered with minute, transparent dots, 
opposite, stalked, ovate or ovate-lanceolate, 3-6 in.! entire, usually 
long-pointed ; lateral veins numerous, parallel, uniting to form a 
single vein running just within the margin ; stipules none. Flowers 
2-sexual, regular, pale green, g+ in. long to the tips of the stamens, 
nearly sessile, crowded in sinall, rounded clusters terminal on the 
branches of lateral panicles 2-4 111. long. Calyx-tube ahlate: t.o 
tlie ovaiy, funnel-shaped ; limb sliortly 4-10 bed. Petals 4, rounded, 
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c:ollcna\.cb, ~'ollelirlf;. ~c~rri('(1 I ~ ~ M ' ~ I - ( Z S  by t,li(~ unfoldirlg of  the) starn~'11s 
nlicl falling off as the flower Sta~nens nulrierous, in 
scveral series, much longer than the petals, inserted with them 
around the lliouth of the calyx-tube, folded in bud. Ovary 
inferior, %-celled ; style sinlple, linear ; stigma ternlinal, sinall ; 
ovules inany in each cell. Berry succulent, globose or oblong, 
;-la in., dark purple, crowned with t11c rim of thc calyx-tube ; 
sced usually solitary. 

Sutlej valley ; May, June.-Throughout India, ascending to 5000 ft. 
Vrequcntly planted ; fruit eaten. Native llalnc J U ? I ~ U ? ~ ~ .  

XXXVII. M E L A S T O M A C E E  

A LARGE Order inhabiting nearly a11 trol~ical regions ; abuilditnt 
in Arnerica and E. Asia. Only one species extencls to the lo\vcr 

valleys of the N.W. Himalaya.-Name from thc Grcelc n~elas, 
black, and stowm, the mouth, said to be given on account of the 
edible fruit of some species staining the lips. 
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OSBECKIA. In honour of Peter Osbeck, a Swecli~h botankt 
i t l l t l  traveller, who visited China in the eighteenth century .--hi&, 
cliicfly India ; Australia. 

Osbeckia stellata, Wull. ; Fl. Br. I d .  ii. 517. An erect shrut~ ; 
branches 4-sided, bristly. Leaves opposite, minutely bristly, 
shortly stalked, lanceolate, 3-6 in., entire, tapering to a fine point ; 
lorlgitudinal nerves 5, prominent ; stipules none. Plowers 2-sexual, 
rcbgular, pink-purple, 2-2$ in. diam., in sinall, terininal clusters. 
Calyx clothed with soft, matted, white, stellate bristles ; tube bell- 
shaped, partially adnate to the ovary, persistent ; lobes 4 or 5, 
lanceolate, nearly as long as the tube, alternate with 5 much 
shorter lobes, all falling off after flowering. Petals 4 or 5 :  twisted 
in bud. Stamens 8 or 10, inserted with the petals on the mouth 
of the calyx-tube ; filaments yellow, curved ; anthers yellow, 2- 
celled, longer than the filaments, strongly curved, dehiscing by 
terminal pores. Ovary ovoid, 4- or 5-celled, enclosed within and 
partially adnate to the calyx-tube, crowned with 4 or 5 hairy, erect 
lobes a t  the base of the long, curved style ; stigma terminal, fiinall ; 
ovules numerous. Capsule nearly free, oblong-ovoid, .',-2 hi., 
opening a t  the top by pores ; calyx-tube narrowed a t  the throat 
and produced in a short, spreading limb ; seeds numerous, 
iiiinute. (Fig. 56.) 

Si~nla, Lansdowne Palls, not common; September. P~-olli Siuila lo 
Uhootall up to  5000 ft.-China, Malaytl. 

XXXVIII. LYTHRACEZ 

ERECT shrubs or herbs. Leaves opposite, rarely whorled, siinl~le, 
entire ; stipules none. Flowers 2-sexual, regular, in arillary 
clusters. Calyx free, bell-shaped or tubular, toothed. Petals as 
inany as the calyx-teeth, small, sometimes soon falling off, inserted 
a t  the top of the calyx-tube. Stamenuas many or twice as many 
as the petals, inserted on the calyx-tube. Ovary free, a t  the 
bottom of the calyx-tube, 2- or 4-celled ; style simple, thread-like ; 
stigma terminal, small ; ovules numerous. Capsule partially or 
entirely enclosed within the persistent calyx-tube ; seeds numer- 
ous, small.-Nearly all tropical and temperate regions ; most 
abundant in An1erica.-Name from the Greek Ztjfhron, gore, 
referring to the colour of the flowers. 

The Pomegranate, Ptrn,icn G a n a t u n ~ ,  occurs in the valleys below Siulla, 
1)robably as an escape ; a shrub with large, red flowers and hard, globose fruit. 
Native name an&. 

A !icrb. Calyx green, in. long. Stamens 8 . . 1. A?,trnatr?~k. 
A shrub. Calyx red, 3 3  in. long. Stamens 12 . . 2. IVoodfordiu. 
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1. AMMANNIA. In honour of Johann Ammann, a Swiss 
botanical author of the eighteenth century.-Tropical and warm 
regions. 

Ammannia senegalensis, Lam. ; PI. Br. Ind.  ii. 570. An 
annual, glabrous herb, 6-24 in. ; branches opposite, 4-angled. 
Leaves sessile, lanceolate, 1-2 in. Flowers very small, in small, 
shortly stalked clusters. Calyx bell-shaped, green, obscurely 4- 
toothed. Petals 4, pink, soon faf ig off. Stamens 8, inserted 
about the middle of the calyx-tube. Ovary globose, enclosed 
within the calyx-tube, 4-celled ; stigma capitate. Capsule more or 
less protruding from the calyx-tube, bursting irregularly. 

Valleys below Simla ; March, April.-Throughout N. India, ascending to 
BOO0 ft., common in ricefields.-Asia, Africa, Australia and America. 

2. WOODFORDIA. In honour of J .  Wootlford, a Brittisll 
bot'anicnl author of the nineteenth century.-Limited to the follow - 
ing species froin India, China and E. Africa. 



Woodfordia floribunda, Sulisb. : 1 ' .  U r .  l r ~ 1 1 .  ii. 572. .I 
pubescent shrub ; branches long, spreading. Lcavc~s opposiit(b, 
sometimes in whorls of three, sessile, lancc~olatcb, 2-1 in., tapering 
to a fine point ; upper surface green. lower white, black-dotted. 
Flowers clustered, numerous, shortly stalked. Calyx tubular, 

in., bright red ; teeth 6, short, alternating with 6 minute, 
accessorv teeth. Petals 6, red, hardly longer than the calyx-teeth. 
stamens 12 ; filaments long, red, far protruding, inserted below the 
middle of the calyx-tube. Ovary oblong, 2-celled ; style far pro- 
truding. Capsule enclosed within the calyx-tube, opening hy 2 
valves. (Fig. 57.) 

Valleys below Simla ; flowers during tlie cold season.-Througho~it India, 
ascending to  5000 ft.-China, Africa, Rladagascar. 

This plant varies in the relative length of the stanlens and styles as 
clesurihed by 1)arwin in the case of L t ~ t h r ~ t w ~  S ' ~ l i r ( ~ . r i f ~  ( E ' o ~ ~ z s  of F10vo~r.0. 
11. 137), a. species omitted from the F1. Rr. I?&., but which occurs, undoubtedly 
wild, near Sultanpur in the Kulu Valley and in Kashmir. The flowers of 
IVoodfordia ,floribundn are used for dyeing silk. 

XXXIX. O N A G R A C E E  

ANNUAL or perennial herbs : stems erect or ascending. Lea\-es 
opposit,e and alternate. simple, usually toothed ; stipules none. 
Flowers 2-sexual. regular. in racemes. Calyx-tu be adnate to the 
ovary ; limb 2- or 4-parted, lobes valvate. Petals 2 or 4. Stamens 
8 or 2, inserted with the petals on the top of the ovary, filaments 
thread-like, anthers 2-celled. Ovary inferior. 1-. 2- or 4-celled ; 
style thread-like ; stigma capitate or 4-lobed, lobes distinct or 
combined ; ovules numerous or only one in each cell. Capsule 
long, linear and opening by 4 valves or short, ovoid and inde- 
hiscent ; seeds small, numerous or only 1 or 2, tipped with a 
tuft  of long hairs or naked.-Temperate regions ; rare in the 
tropics. 

Several species of Evening Primrose, E)~ot?)errr., have become naturalised 
about Sin~la. 
Petals 4. Stanlens 8. Capsule many-seeded, opening by 4 valves 1. Eyilobium. 
Petals 2. Stamens 2. ('apsule 1- or 2-seede, indehiscent . . 2. Circma. 

1. EPILOBIUM. From tlhe Greek ep i .  upon. and lobos. a pod ; 
referring to the position of the corolla.-Very widely spread in 
temperate and cold regions and parti~ula~rly abundant in Sew 
Zealand (Britain, Willowherb). 

Herbs ; st.cms leafy. Leaves opposite and a'lternate. usually 
toothed. Plowers axiilary. pink or purple, rarely white, formilig 
long or short, leafy racemes towards the end of the stems or 
I~ranches. Calyx-tube linear. 4-angled or nearly cyli~dric : liml) 

0 



.C-l';~,rtcv l .  lobes acute, falling oft' aftcr floli thnllg. l'c~tlals 4, ol.ect 
or spreading, notched. Stainens 8, the nltornatr oiies slightlv 
shorter. Ovary 4-celled ; stigmas 4, distinct and spreading dr 
erect and combined in a club-shaped body ; ovules numerous. 
Capsule elongate, 4-angled, 4-celled, the valves separating from 
the 4-sided, seed-bearing, central column ; seeds numerous, small, 
tipped with a tuft of long hairs. 

Haussknecht's Monograplrie der Gattz~ng Xpilobiun~, 1884, has been 
followed in this genus instead of the FE. Rr. Ind. 

St.igmas distinct, spreading or recurved. Plowers 4 in. 
long. 

Densely hairy. Leaves ail stem-clasping . . 1. E.  I~irsuturn. 
Pubescent,. Leaves nearly sessile, not stem-clasping, 

lower ones @talked . . 2. E. parvijlorum. 
Stigmas combined, club-like. Flowers less than + in. 

lnng. 
Leaves linear-lanceolate, not more than f in. broad, 

tapering to a fine point . . 3. I?. cylindricurn. 
Leaves lanceolate or ovate, 4-lt in. broad. 

Stems pubescent a11 round. 
Leaves thin, lanceolate, tapering to the base. 

Racemes numerous, asillsry . . 4. E. Royleanum. 
Leaves thick, ovate. abruptly narrowed a t  the 

base. Racemes few, terminal . . 5. E. brevijolium. 
Stems glabrous, shining, except vertical lines of 

crisp pubescence . . 6. R. lcetvm. 

1. Epilobium hirsutum, Linn. ; PI. Br. Ind. ii. 583. Densely 
clothed with soft, white hairs ; stems erect, robust, 2-5 f t . ,  
cylindric except near the base, usually branched. Leaves 
lanceolate, 1-3 x &-3 in., stem-clasping ; teeth small, sharp. 
Flowers pink-purple, 4 in. long. Stigmas distinct, a t  first erect, 
ultimately recurved. Capsule 13-3; in. 

Kotgurh, Sutlej and Giri valleys, in wet places; August-September.- 
117. Himalaya, 5000-7000 ft.-N. Asia, Africa, Europe (Britain). 

2. Epilobium parviflorum, Schreb. ; FZ. Br. Ind. ii. 584. 
Pubescent ; stems erect or ascending, slender, 1-3 ft., cylindric, 
usually branched. Leaves shortly stalked or nearly sessile, not 
stern-clasping, ovate-lanceolate, 1-2 x +-2 in. ; teeth small, sharp. 
Flowers pale pink-purple, 4 in. long. Stigmas distinct, a t  first, 
erect, ultimately spreading. Capsule 2-3 in. 

Simla, Sutlej valley ; May-August.-IV. Himalaya, 5000- 7000 ft.-W. Asia, 
N. Africa., Europe (Bntain). 

3. Epilobium cylindricum, Don ; Fl. Br. Ind. ii. 585, under E. 
roscum, var. cylindricum. Pubescent ; stems erect or ascending, 
cylindric or obscurely angular, 1-3 f t .  Leaves sessile or shortly 
stalked, linear-lanceolate, 1-29 x in., tapering to a fine point ; 
teeth, small sharp ; both surfaces nearly glabrous, lower paler. 
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Racc~~lcs nunierous, axillary. Plowers pale pink, lens that1 $ in. 
long. Stigmas combined, club-like. Capsule 1 3-29 in. 

Simla ; August, September.-Temperate Himalaya, G000-10,00(; ft. 

4. Epilobium Royleanum, Huusskn. Monogr. Epilob. 205 ; Fl. 
Br. Incl. ii. 584, under E. roseum, var. Dalhousianum. Pubescent ; 
stems erect or ascending, pubescent all round, 1-3 ft., branched. 
Leaves thin, flaccid, sessile or the lower ones shortly stalkc.tl, 

lanceolate, 14-3 xi-1 in., tapering to both ends, acute ; teeth 
small, sharp ; lower surface paler. Racemes numerous, axillarj-. 
Blowers pale pink, hardly $ in. long. Stigmas combined. clul-- 
like. Capsule 1&2 in. (Pig. 58.) 

Sida ,  common : ,Tuly, August,.-Temperate Himalaya, 7000-12,000 ft,. 

5. Epilobium brevifolium, ,!)on ; Fl. Br. Inn. ii. 584, a?zder E. 
roseum. Pubescent ; steins erect, cylindric, pubescent all round, 
1-3 ft., usually unbranched. Leaves rather thick, sessile or nearly 
so, ovate, obtuse, 1-2 x 9-1 2 in., abruptly' narrowed a t  the base ; 
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teeth slnsll. sllarp or lon-tbr leu\-es oftt:n noarly entirc: ; lower stu-face 
paler. Racemes fe\v, terminal. Flowers purple-pink, hardly 
.$ in. long. Stigiiias cotlibined, club-like. Capsule 2-3 in. 

Sinlla, common ; June-September.-W. Himalaya, 6000-12,000 ft. 

6. Epilobium laetum, Wall. No. 6329, in part, i.e. Hausskn. 
Monogr. Epilob. 218 ; Fl. Br. Ind. ii. 584, under E. l~irsutum, 
\Tar. lmtum. in part. Stems erect, slender, 6-24 in., angled. 
llsually unbranched, glabrous and shining except lines of crisp 
pubescence running down from the leaf-bases. Leaves sessile or 
nearly so, lanceolate, 1-1$ x & in. ; teeth small, sharp. Racemes 
short, terminal. Flowers white or pale pink, a in. long. Stigmas 
combined, club-like. Capsule 2-3 in. 

Nsrl<uncla ; .I ~ ~ l y . - - - S i t ~ l l i ~  to  Sikkilli, (i0@@-12,000 El. 

2, CIRCEA. After Circe, the enchantress of classical 
mythology.-A small genus. inhabit'ing N. temperate and cold 
regions. 

Perennial herbs ; stems usually unbranched. Leaves opposite. 
long-stalked, thin, ovate, sinuately toothed. Flowers less than 
1 in. diam., in terminal and lateral racemes. Calyx-tube ovoid ; 14 
limb %parted, lobes reflexecl, falling off after flowering. Petals 2, 
notched. Staniens 2. Ovary 1- or d-celled ; style filiform ; stigma 
capitsate ; ovule 1 in each cell. Capsule nut-like, indehiscent. 
1- or 2-celled. rough with hooked bristles : seeds naked. 1 in 
each cell. 
Ovary 2-celled. Seeds 2. 

Leaves ovate, narrowed to the base . . 1. C'. 1 ~ c t e t i u ) ~ n .  
Leaves ovate-lanceolate, cordate . . 2. C. cordnirr. 

Ovary 1-celled. Seed solitary . . 3. C. qlpinu. 

1. Circaea lutetiana, Linn. ; PI. Br. Ind. ii. 589. Pubescent ; 
stems erect or ascending, 1-2 ft. Leaves ovate, 2-3 x 1-12 in., 
narrowed to the base, acute. Flowers white or tinged with pink. 
Ovary 2-celled. Capsule obovoid! in. ; seeds 2. 

Mushobra, in n-oocis ; Angustj, Scpternber.-Tem~~erate Himalaya, 7000- 
10,000 ft.-S. Hemisphere. S O I I ~ ~ T V R I ' ~  to N. Africa. (Britain, Enchanter's 
Nightshadr.) 

2. Circaea cordata, Koyle ; Fl .  Hr. I11,tl. ii. 58!). Pubescent or 
hairy ; stems erect, 1-2 f t .  Lea\-ths ovate-lanceolat,c, 3-4 x 19-2 
in., cordate, long-pointed. Flo\\,ers white. ( )\rary 2-celletl. Call- 
sule ovoi'd, & in. ; seeds 2. 

Simla, in woods ; August. Srl)trn~l)er*.-\\'. H i n ~ a l a , ~ ,  700()-!)000 ft.-- 
N. ('hina. ,Japan. 

3. Circaea alpina, Linn. ; Fl. Br. I n d .  ii. 585). Glabrous or 
slightlv pllbescent ; ste~rls erect'. 4-8 in. Leaves broartlly 01-ah, 
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4-1 in. acrow, obtuse or acute. Flowers white or tinged with 
pink. Ovary 1 -celled. Capsule very small ; seed one. 

AlushoLra, Jlahasu, in woods ; Auguat, Septeulher.-Tenlperate Hinialny;i, 
7000-1 1,000 ft.-Tenl~jerate region8 of the N. Hemiuphere including Britain. 

XL. SAMYDACEE 

A SMALL Order inhabiting nearly all tropical regions ; represented 
in the N.W. Himalaya by only one genus.--Semyda is the Greek 
name of some tree, probably the Birch. 

CASEARIA. In honour of Johann Casearius, a Dutch nlission- 
ary in Cochin China, and a botanical author of the seventeenth 
century.-mTidely spread in tropical regions, nost  abundant in 
America. 

Casearia tomentosa, Roxb. ; PI. Br. I l ~ d .  ii. 5!):3. A s~la l l ,  
tolnentose tree. Leaves alternate, shortly st,alkcd, with t>rane- 

parent, linear or dot-like glands, ovate-lanceolate, 3-7 X 14-3 in., 
entire or obscurely toothed ; stipules small, soon falling off. 
Flo~vers slnall, ?-sexual, regular, green-yellow, shortly stalked, 
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crowded in axillary clusters. Calyx free, persistent, toinentose, 
5-parted ; lobes orbicular, concave. Petals none. Stamens 8. 
inserted a t  the base of the calyx. alternate with 8 hairy 
staminodes. filaments free, anthers 2-celled. Ovary superior, 1- 
celled ; style very short ; stigma capitate ; ovules numerous. 
Capsule more or less succulent, ovoid, $ in. long, 6-ribbed, open. 
ing by 3 valves ; seeds about 8 on each valve, ovoid, enveloped in 
a fleshy, red aril. (Fig. 59.) 

Sutlej valley, Suni ; April, May.-Throughout India, ascending to 3000 ft. 
-Malay islands, N. Australia. 

XLI.  C U C U R B I T A C E E  

PERENNIAL or annual herbs, often rough, juice watery ; stenis 
usually long, climbing by means of spirally twining, lateral ten- 
drils. Leaves alternate, stalked, undivided or lobed, usually 
cordate ; principal nerves basal. Flowers axillary, 1 -sexual, male 
and female on the same or on different plants. Calyx-tube adnate 
to the ovary ; limb 5-lobed or toothed. Corolla 5-lobed nearly to 
the base, inserted on the calyx-limb. Stamens 3, inserted on the 
calyx-tube ; filaments free, usually short : anthers included, free 
or united, one anther 1 -celled, the others 2-celled, cells linear. 
folded, curved or straight. Ovary inferior, 3-celled ; style single ; 
stigma 3-branched or 3-lobed ; ovules usually nunierous, inserted 
on projections or placentas issuing from the cell-walls. Fruit 
c*apsular or berry-like, opening by 3 valves or intiehiscent ; seeds 
many 01- few, small, usually flattened.-A large Order. chiefly 
tropical, rare in temperate regions, most abundant in Africa.- 
Name derived froin the Latin cucumis, a cucumber, and orbis, a 
sphere, globe ; referring to the shape of some Gourds. 

Many species are cultivated, such as Cucumbers, i\ilelons, Gourds, Punll)Bins, 
Vegetable Ilarrows, etc., moat of thein of very ancient cultivation, but unltnomn 
in a wild state. 

Flowers more than 1 in. diam. 
Plowers white. Petals fringed . . 1. Trichosastthes. 
Plowers yellow. Peta,ls cntire . . 2. Herpetosperm~m. 

Flowers less than P in. diam. 
Stems and leaves rough, bristly or covered with 

minute, sharp points . 3. Mz~lcia. 
Stems and leaves smooth, glabrous or slightly pu- 

bescent . . 4. Zchne~in.  

1. TRICHOSANTHES. From the Greek ~t hrix, triclr os, hair, 
and antlws, n flower ; referring to the fringed 1)etals.-Asia, 
N. Australia. 
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Trichosanthes palmata, Roxb. ; Fl. Br. Ind. ii. 606. A large, 
perennial, climbing herb ; stem angular. Leaves roughly pubes- 
cent, cordate, 2-6 in. diam., more or less deeply 5-7-lobed, 
toothed. Tendrils branched. Plowers white, 14-3 in. diarn., 
male and female usually on different plants. Male flowers on 
two axillary stalks, one bearing a solitary flower and soon falling 
off (sometimes wanting), the other a bracteate raceme, short and 
head-like a t  first, afterwards lengthening to 6-10 in. ; bracts 
broadly obovate, margins jagged ; calyx-tube f unnel-shaped, 
19 in., lobes lanceolate, irregularly toothed ; corolla-margins 
long-fringed ; filaments very short. Female flowers solitary, 
axillary, shortly stalked ; calyx and corolla nearly as in the male ; 
ovary ovoid, narrowed upwards ; style 1 in., tip 3-cleft ; ovules 
numerous. Fruit smooth, globose, 1 &2 in. diam., indehiscent, red. 
striped with orange ; seeds flattened, immersed in dark green pulp. 

Valleys below Simla, 5th Waterfall ; June4eptember.-Throughout India, 
ascending to 5000 ft.-Asia, N. Australia. 

2. HERPETOSPERMUM. Prom the Greek herpetos, creeping. 
and sperma, a seed : the seeds somewhat resemble a sinall beetle.- 
Temperate Himalaya. 

Herpetospermum caudigerum, Wall. ; PI. Br. Ind. ii. 613. A 
large, nearly glabrous, climbing herb. Leaves slightly rough- 
pubescent, long-stalked, broadly cordate-ovate, 2-6 in. across, 
toothed, often lobed, long-pointed. Tendrils branched. Flowers 
bright yellow, 14-2 in. diain., male and female on different plants. 
Male flowers racemed ; calyx-tube funnel-shaped, 2-1 in. long, 
lobes linear ; corolla-inargins entire ; fila~neiits very short. anthers 
united. Female flon-ers solitary, shortly stalked ; calyx and 
corolla nearly as in the male ; ovary ovoid, narrolved upwards ; 
style 4 in.. tip 3-cleft, stigmas %lobed ; ovules 4 in each cell. 
Capsule ovoid, 3 x14 in., narrowed to both ends, opening by 3 
valves ; seeds 12, flattened, oblong, 4 in. long, minutely pointecl 
a t  one end, embedded in a fibrous, nearly dry pulp. 

Valleys below Simla ; August,, September.-Bhotan to Simla, 6000-8000 ft. 

3. MUKIA. Adapted froin Mucca, the name given to M. 
scabrella in Rheede's Hort. Mal. viii. t. 13.-Asia, Africa, 
Australia. 

Mukia soabrella, Am. ; Fl. Br. Ind. ii. 623. An annual, cliinb- 
ing herb ; stems and leaves very rough. bristly or coverecl v.itth 
minute, sharp points. Leaves broadly cordate-o\-ate. 1 :!;-3 in. 
across, toothed, more or less 3-lobed or -angled, jong-pointcd. 
Tendrils unbranched. Plo~vers yellow, less than $ in. diain.. 
nearly sessile, soli tar~ or in small clusters, male and female on 



t,llc\ sanw pli~nt. Malc flowers : calyx bell-shaped, t,oot,lled : 
corolla-segments ac~ittl ; filaments very short, anthers fret.. 
Pcmale flowers : calyx and corolla nearly as in the male ; o17ary 
bristly, ovoid ; style club-shaped, stigma 3-lobed ; ovules few in 
each cell. Fruit nearly smooth, berry-lilte, globose, 4 in d i a ~ . ,  
bright red, indehisctint ; seeds few, rough. 

hlushobra, in orchards ; June.--Common throughout India, ascending t o  
6000 ft.-Malaya, Africib, Auatl.alia. 

4. ZEHNERIA. In honour of Joseph Zehner, an Austrian 
botanical artist,.-Asia, Africa, Australia, S. America. 

Zehneria umbellata, Tltwaites ; PZ. Br. ind .  ii. 625. A climb- 
ing herb ; stems and leaves smooth, glabrous or slightly pubescent. 

Leaves exreedingly variable in shape, broadly ovate about 
F x4 in., triangular-hastate about ti x4 in., more or less deeply 
3-lobed about 6 x 6 in., or 3-5-lobed nearly to the base, lobes 111;- 

equal. narrow. diverging, mid-lobe the longest, ahout 2-6 in. ; 
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t ~r o or lllorc3 f orrllu, u it11 intcrlllediattb for ~nt-,, heilig solncbti~~icbfi 
borne on one plant. Tendrils usually branched, sonletimcs flowc.r- 
hearing. Plo\r,crs pale yollow or white. 1 in. diam. or lcbss. lli;rl(. 

and fc~nalc~ on t h ~  saille or on different plants. Malt flou.csrs 
11111 bellate ; calyx glabrous or pubescent. bell-shaped, toothcd ; 
corolla hairy within ; filaments rather long. Felnalc flowcrs soli- 
tary or in pairs ; calyx and corolla nearly as in the male ; ovarj- 
glabrous, pubescent or toinentose, narrowly oblong ; style 3-lobcd 
a t  the top ; ovules numerous. Fruit glabrous, puhescent or 
tomentose, berry-like: ovoid, g-14 in. long, bright red. inde- 
hiscent; seeds 6-12. smooth. (Fig. 60.) 

Simla, Rluahobra, common ; July, August.-Throughout, India, ascending to 
7000 ft.-Asia, N. Australia. 

The form having tomentosc ovary and fruit is distinguished as var. Icepa- 
lensis in the Fl. Br. Ind.  

XLII. BEGONIACEE 

A LARGE Order chiefly inhabiting nloist tropical regions and coil - 
sisting almost entirely of species belonging to the genus Begor~itr. 
Abundant in thc hot dainp valleys of Burlnah and the E. Hinlu- 
laya ; only two species extending their range t'o the N. nTestf. 

BEGONIA. In honour of Michel Begon, French Governor of 
Sail Doiningo and a patron of botany in t,he sc\-enteenth century. 
-Nearly all tropical regions in inoist shady places : apparentll- 
absent from Australia. 

Succulent herbs ; rootstock tuberous ; steins slender. \\ euli. 
nearly erect. Leaves mostly radical (those on the sten1 alter- 
nate). long-stalked, undivided, inore or less unequally sided, irre- 
gularly sinuate and toothed ; stipules free, ovate, soon falling 
off. Flowers pale pink, 1-sexual, male and female on the saine 
plant, in axillary. stalked, bracteate cymes. Sepals 3-5, in two 
series, free, unequal, imbricate, coloured. Petals none. Male 
flowers : sepals 4, the two outer larger ; stamens numerous, nearly 
free, inserted with the sepals on the receptacle, anthers %celled. 
Female flowers : sepals 3 or 5, the two outer larger ; ovary 
inferior, 3-celled, 3-angled ; style-branches 3, each ending in 2 
spirally rolled stigmas ; ovules numerous, inserted on asile 
placentas. Capsule 3-sided, the angles produced in thin, flatt 
wings, opening by 3 valves ; seeds numerous. minute. 
Leaves roughly 1iail.y on the upper sur-ftwr. pubescent on the 

lower. Wings of capsule very unequal . . 1 .  R. picln. 
Leaves glabrous on both surfaces. \lrings of cal)sule nearly 

equfll . . 2. U. u7, l~ , lu .  
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1 .  Begonia picta, Smith ; Fl. Br. Ind. ii. 638. Stems pubes- 
cent, 6-15 in. Leaves ovate, 3-5 x2-3 in., cordate, acute, some- 
times long-pointed, basal lobes nearly equal ; upper surface 
roughly hairy. green, blotched and variegated with pink ; lower 
pubescent, blotched with purple ; veins prominent. Plowers 

YTG. 61. BEGONIA PTOTA. 

1-l$ in. diam. Male flowers : outer sepals orbicular, inner oblong 
Female flowers : sepals 5, outer broadly ovate, inner narrower ; 
style persistent. Capsule pubescent, about 4 in. broad, one of the 
wings n~uch longer than the others, up to 1 in. (Pig. 61 .) 

Simla, on damp rocks, comnlorl; July, August.-Bhotan to Simla, 2000- 
6000 ft. 

2. Begonia amclena, Wall. ; Fl. Br. Ind. ii. 642. Glabrous ; 
stems 6-12 in., often producing runners from the base. Leaves 
ovate, 2 4  x1&3 in., cordate, long-pointed, basal lobes nearly 
equal. Flowers a-1 in. diam. Male flowers : outer sepals ovate, 
inner much narrower. Female flowers : sepals 3, outer ovate, inner 
smaller. Capsule about 3 in. broad, crowned by the persistent 
style and enlarged sepals ; wings nearly equal, about + in. long. 

Simla, on damp rocks, common ; July, August.-Dalhousie to Sikkim, 
5000-7000 ft. 
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XLIII. DATISCACEE 

A VERY sinall Order inhabiting Asia, N. America and S.E. Europe ; 
represented in the N.W. Himalaya by a single species. 

DATISCA. Origin of name unknown.--W. Asia, California, 
Mexico. 

*Datisca cannabina, Linn. ; Fl. Br. Ind. ii. 656. A glabrou3 
herb ; stem erect, robust, 2-6 f t .  ; branches flower-bearing, long. 
Stem-leaves alternate, pinnate (lower ones the larger), 6-12 in. ; 
leaflets 5-11, shortly stalked, lanceolate, 6 x 1+ in.. coarsely 
toothed, tip long pointed, entire. Leaves of the branches alternate. 
linear-lanceolate, 1-3 in.? toothed or entire ; stipules none. Flowers 
1-sexual, regular, male and female on different plants, yellow, 
small, shortlv stalked, in numerous, axjllary clusters. Male 
flowers : calyx-tube very short, limb 5-lobed ; petals none ; stamens 
11-13, inserted on the calyx, anthers linear-oblong. 2-celled, nearly 
sessile. Female flowers : calyx-tube ovoid, obscurely 3-angled. 
adnate to the ovary, limb 3-toothed ; petals none ; ovary inferior, 
1-celled ; styles 3, each divided nearly t40 the base in 2 linear 
stigmas ; ovules numerous: attached to 3 placentas on the cell- 
wall. Capsule oblong, Q in., opening a t  the top ; seeds numerous. 
minute . 

Temperate Himalaya, Kashmir to Nepal, 1000-(i000 ft.-IY. Asia. 
Not yet recorded fro111 the S i n l l i ~  region, but  it ma)- occur in thc Sutl(.j or 

Giri valley. 

XLIV. FICOIDEAZ 

A SMALL Order, chiefly African, but scattered through most 
tropical and subtropical regions ; represented in the N.W. Hima- 
laya by a single species.-Name derived from the Lat3in Jicus, a 
pustular swelling, referring to the numerous, shining vesicles on 
the leaves of some species of Mesembryanthemum and Aizoovz. 

MOLLUGO. The specific name of Ga,lium Mollugo trans- 
ferred to this genus on account of the general resemblance between 
the plants .-Tropical and subtropical regions. 

Mollugo stricta, Livan. ; Fl. Br. Ind. ii. 663. An annual. erec.t, 
glabrous, usually much-branched herb, 4-12 in. high. Lea\-es 



oppositt> or whorled, often unequal, nearly sessile, narrowly lanceo- 
late, h-1& in., entire, acute ; stipules membranous, soon falling off. 
Flo~rrers 2-sexual, regular, orange or pink, hardly ;c in. long, in 
numerous: terminal, compound cymes. Sepals 5, distinct. Petr~ls 

none. Stamens 3-5, hypogynous. Ovary superior, ovoid, 3-celled ; 
styles 3, short, free, stigmas terminal ; ovules numerous, attached 
to axile placentas. Capsule globose, enclosed within the persistent 
calyx ; seeds many, rough with minute points. (Fig. 62.) 

Valleys below Simla ; July-September.-Throughout India, ascending tc 
6000 ft. 

XLV. U M B E L L I F E R E  

ERECT, rarely decumbent herbs. Leaves alternate, undivided 
or divided ; base of stalks often dilated and sheathing the stem. 
Flowers small, usually less than & in. diam., regular or nearly so. 
%-sexual or polygamous, in umbels, rarely in heads. Uinhels 
coirlpound or simple, with or without bracts anti bracteoles a t  the 



base of the priniary and secondary rays r'spect~ivc~ly. Calyx-tul~c. 
adnate to the ovary ; limb obsolete or 5-toothed. Petals 5, inscrtwl 
on the margin of the calyx, equal or the outer ones of the umbcl 
larger, tip usually acute and abruptly inflexed. Stamens 5, anthers 
versatile. Ovary 2-celled, crowned with a fleshy, 2-lobed disk ; 
styles 2, stigmas terminal, small ; ovules solitary in each cell. 
Fruit inferior, dry, consisting of two 1-seeded, indehiscent carpels 
which separate from a very slender, simple or forked, central axis 
and are traversed longitudinally by usually 5 ridges or wings, the 
central ridge being called the dorsal, the two marginal the lateral, 
and the remaining two the intermediate ridges. The carpels are 
also often furnished with internal, longitudinal oil-canals or vittae, 
which are best seen in cross sections. Seed pendulous from the 
top of the cell, inner face flat or grooved in the centre.-A numer- 
ous Order represented in nearly all cold and temperate regions, 
rare in the tropics. Name froin the Latin umbella, a parasol or 
umbrella, referring to the inflorescence. 

Besides the species here described the two following are cultivated through- 
nut India and may occasionally be found as escapes near houses. 

F ~ n i c u l u m  vulgare or Fennel. A tall, glabrous herb emitting a powerful 
odour when rubbed. Leaves pinnately dissected ; ~egments  linear. Umbels 
compound, usually without bracts. Flowers yellow. Fruit small, oblong.- 
Native name, A'o~bf. 

Coriandrum sativum or Coriander. A glabrous herb. 6-18 in. high, 
cmit~ing a very disagreeable odour when rubbed. Leaves pinnately divided ; 
 segment.^ of the lower leaves broadly ovate, lobed and toothed ; of the upper 
thread-like. Utnbels compound. Flowers white. Calyx-teeth unequal, acute. 
Fruit small, ovoid.-Native name Dhnn,yn. 

The following species is common on the Chor during September and October, 
but does not occur below 11,000 f t .  

Pleurospermum Brunonis, Bent?). ; Fl.  Br. I?&. ii. 706. Stem erect, 6-18 
in. Leaves pinnately divided ; segments thread-like. Umbels compound. 
Bracts large and conspicuous, whit,e-margined. Flowers purple. Fruit black, 
oblong, nearly + in. 

A. Leaves undivided 

Leaves orbicular or kidney-shaped, crenate , . 1. Hydrocotyle. 
Leaves ovate, lanceolate or linea,r, entire . . 4. Buplezirum. 

B. Lea.ves divided 

Leaves palmately divided ; segments 3-5 . . 2. Snniculn. 
Leaves pinnately divided. 

Pruit flattened ; lateral ridges winged. 
Dorsal and intermediate ridges also winged ; lateral 

wings narrow. 
Calyx-teeth none . 10. Ligustic~rnr. 
Calyx-teeth lanceolate . 11. S~l inv tm.  

Dorsal and intermediate ridges not winged ; lateral 
wings broad. 

Lateral wings of the 2 half-fruits free . . 12. A- l~ tqe l ia~ .  
Lateral wings of the 2 half-fruits cohering 

until separation on ripening . . 13. H e r a c l e ~ r ~ ~ ~ ~ .  
Fruit not flattened ; lateral ridges not winged. 

]?I-iiit smooth (see also 8. , 4 ? ~ . f h r i ~ c ? i ~ ) .  
Calyx-teeth lanceolate, acute . . 9. ( R n n ~ t t l t ~ .  
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Calyx-teeth none. 
Fruit ovoid or oblong, about 2, jn. 

Plowers red. Leaf-segments llnenr . 3. Vicnlin. 
Flowers white or yellow-green. Leaf -seg- 

ments lanceolate . . 5. Pimpinello. 
Fruit cylindric, && in. long . . 7. Ch~ropl~ylllirn. 

Pruit bristly (see also 8. A?zll~~iscus). 
Bristles scattered, minute. Fruit in. long 6. Osmorl~izcr. 
Bristles dense, long, curved. Pruit ,', in. long 14. Caucalis. 

Pruit smooth or minutely bristly, cylindric, 4-4 
in. Ridges obscure . . 8. Anlhrisczcs. 

1. HYDROCOTYLE. From the Greek hydor, water, and 
cotyle, a cup, referring to the cup-shaped leaves of H. vulgaris 
(Britain, Marsh Pennywort), sometimes containing water.-- 
Temperate and tropical regions. 

Small herbs growing in wet or marshy places ; stems prostrate, 
rooting at  the joints. Leaves orbicular or kidney-shaped, crenatc, 
often lobed, usually long-stalked ; stipules small, scarious. Uin- 
bds axillary, simple, small, head-like; stalked or nearly sessilc. 
Bracts few or none. Flowers minute. Calyx-teeth none. Fruit 
orbicular or oblong, flattened, very small. 

1,eaves rough, bristly. Plowers 3040  in s head . . 1. H. jntqaniab. 
J,caves smooth, glnbrous. Plowers 10 or fewer in a head. 

Leaves orbicular, 6 1  in. across, 5-7-lobed . . 2. N. rott~?~difolir~. 
Lcaves lridney-shaped, $4 in. across, not lobed . 3. H .  nsintica. 

1 . .  Hydrocotyle javanica, Thunb. ; Fl. Br. Ind. ii. 667. Leaves 
rough, bristly, orbicular, 1-3 in. across, deeply cordate, 7-lobed, 
crenate. Umbels globose. Bracts none. Flowers 30-40 in an 
ninbel, yellow-green, crowded. 

Valleys below Simla ; July.-Temperate Himalaya, 2000-8000 ft.-Tropical 
Asia, Australia. 

2. Hydrocotyle rotwndifolia, Roxb. ; Fl. Br. Inrl. ii. 668. 
Leaves glabrous, shining, orbicular, $-1 in. across, deeply cordate 
or peltate, 5-7-lobed, crcnate. Umbels small. Bracts few, small. 
Flowers about 10 in an umbel, green-white, crowded. 

Valleys belo~v Simla ; April-July.-Throughout India, ascending to 7000 ft.. 
--Tropical Asia. 

3. Hydrocotyle asiatica, Linn. ; Fl. Br. Ind. ii. 669. Leaves 
glabrous, kidney-shaped, 3-2 in. across, crenate, not lobed. 
Umbels small, sometimes clustered. Bracts few, small. Flowers 
3 or 4 in an umbel, purple-white. 

Sutlej valley, Suni ; April, May.-Throughout India, :lscending to 3000 ft. 
-Tropical and subtropical regions. 
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2. SANICULA. Etymology ob~curc~ ; per hap^ from the Latin 
sc~lio, to heal, as during the Middle Ages the plant was believed to 
1~osscss curative properties.-A small genue ; mout temperat(. 
rcgions. 

Sanicula europaea, Linn. ; Fl. Br. Ind. ii. 670. Glabrous ; 
stc~n erect, 1-3 f t .  Leaves palmately divided, segments 3-5, 
ovate, toothed, often lobed, teeth finely pointed : radical leaves 
long-stalked, 2-6 in. across ; stem-leaves few, smaller. Umbels 
irregularly compound. Bracts few, leaf -like. Rays unequal, 
repeatedly forking. Branches ending in a very small head of 
flowers surrounded by small, linear bracteoles. Flowers minutc. 
white, mostly l-sexual. Calyx-teeth lanceolate, acute. Fruit 
ovoid, rfs b., covered with hooked prickles. 

Simla, Mahasu, in forest ; June-August.-Temperate Himalaya, 4000- 
12,000 ft,.-Mountains of S. India.-Asia, Africa, Europe (Britain). 

3. VICATIA. In honour of P. R. Vicat, a Swiss physician and 
botanical author of the eighteenth century .-Himalaya. 

Vieatia eoniifolia, DC. ; FE. Br. Ind. ii. 671. Glabrous ; 
stem erect, 1-2 f t .  Leaves h e l y  divided, 2-3 pinnate ; leaflets 
pinnatifid, segments linear, acute. Umbels compound. Bracts 
linear, usually reduced to one. Rays 6-12, unequal. Bracteoles 
several, linear, much longer than their umbels. Flowers minute, 
dark red. Calyx-teeth none. Fruit smooth, oblong, about in. ; 
ridges slender, distinct, not winged. 

Hut.too ; Jnly, August.-Temperate Himalaya,, 6000-12,000 ft.  

4. BUPLEURUM. Origin of name obscure.-Temperate 
Asia, Africa, N.W. America, Europe (Britain, Hare's Ear). 

Perennial, glabrous, erect herbs. Leaves undivided, ovate, 
lnnceolate or linear, entire, usually sessile ; longitudinal nerves 
prominent. Umbels compound, numerous, usually paniculate. 
Rnvs 3-8, unequal. Flowers yello\\., except B. longicaule. Calys- 
tekh  none. Fruit smooth, ovoid or oblong, less than in. ; ridges 
usually slender, distinct. 

Bupleurum longicaule, Wall., occurs on rocks near the top of the Chor and 
is common near Dalhousie and Dharmsala above 8000 ft .  Stems several. 
Bracteoles 5-8, ovate-lanceolate, much longer than their umbels. Petals and 
disk nearly black. 

In  the following key the foliage-leaves of the stem are referred to, not the 
floral leaves of the panicle branches. 
Leaves a t  least 3 in. broad, usually more. 

Leavcs ovate or lanceolate, lower ones stalked. Brac- 
teoles none or only one, linear . . 1. B. Lanceolatum. 

I,ca\-es oblong or ovate-oblong, all sessile. Bract,eoles 
2-4, broadly ovate, leaf-like , . 2. B. Candollii. 



1,enves a t  nost J in. broatl, 11s11~11y less. 
Leaves 4--10 in. long ; margins thick . . 3. H. jnlcutltrn. 
Leaves 1-3 in. long ; margins thin 

Leaves obtuse, bristle-tipped ; nerves 5-7,prominent 4.  B. lenue. 
Leaves finely acute ; nerves about 11, not prominent 5.  B. Mnddeni. 

1. Bupleurum lanceolatum, Wall. ; Fl. Br. Ind. ii. 674. Stems 
1-5 f t .  Leaves ovate up to 3 x2 in., ovate-lanceolate up to 
5 ~ 2 ;  in. or narrowly lanceolate up to 4 x 1 in., usually tapering 

to a fine point ; lower leaves stalketi, upper nearly sessile. Bracts 
none or only one. linear, up to in. long. Bracteoles 2-6, 
narrowly lanceolate. much shorter than their umbels. falling off 
after flowering. Fruit ovoid, hardly + in. long ; ridges obscure. 

Fagu ; August, September.-Temperate Himalaya, 4000-9000 ft. 

2. Bupleurum Candollii, Wall. ; Fl. Br. Ind. ii. 674. Steins 
1-3 ft. Lea,ves sessile, more or less stem-clasping, oblong up to 
5 x 1 in. or orate-oblong up to 2 x in.. usually finclv j)ointcd. 



Bractb: 2-4, broadly ovate, 4-1 in. long, leaf-like, acute. Bracteoles 
4-5, ovate, about as long as their umbels. Fruit ovoid, hardly 
in. long ; ridges distinct. 

Simla, Mahasu, Matian& ; .luly-Sul~tern11er.-Teml~eratt: Hi~nttlaya, iOO0- 
12,000 ft. 

3. Bupleurum falcatum, Lir~n. ; Fl. Br. Imd. ii. 6'76. Ste~ris 
glaucous, 1-4 ft. Leaves sessile, linear, 4-10 x 1-5 in., usually 
curved like a scythe ; nerves 5-7, prominent, margins thick. 
Bracts 2-5, linear-lanceolate, acute, up to in. long. Bracteoles 
4-5, lanceolate, shorter than their umbels. Fruit oblong, hardly + in. long ; ridges distinct'. 

Simla, Mu~hobra, common ; 'J'em~~erate Himalaya, 3000-10,000 f t . -  
W. Asia, Europe (Britain). 

4. Bupleurum tenue, Don ; Fl. Br. Ind. ii. 677. Sterns 
flexuous, 1-3 f t .  Leaves sessile, narrowly oblong, 1-3 x f in. ; 
nerves 5-7, prominent, margins thin, tip obtuse, bristle-tipped. 
Umbels often borne on short, lateral branches. Bracts 1-4, lanceo- 
late, & in. or less, acute. Bracteoles 4-5, obova,te-lanceolate, longer 
than their umbels. Fruit oblong, in. ; ridges distinct. (Fig. 63.) 

Simla, Mushobra, common ; July-Septem1)er.-Ylains of N. Y ~ ~ n j s t ~  ; 
Temperate Himalaya, up to 9000 ft. 

5. Bupleurum Maddeni, C. B. Clarke ; 3'1. Br. Ind. ii. 678. 
Aspect and characters of B. tenue, except that the finely acute 
leaves have about 11 slender nerves, and t'he bracteoles are about 
equal to their umbels. 

Simla ; July, Augnst.-Simla to Mnssoorie. 0000-5000 ft .  

5. PIMPINELLA. Supposed to  be derived fro111 O i l ) i n ) ~ t ~ l f ~ .  
%pinnate.-N. temperate regions. S. Africa. rare in S. Aniericw . 

Perennial, erect herbs. Lea\-es pinnate or 2-pinnate ; leaflets 
lanceolate, pinnatifid or toothed ; radical leaves sometinies un- 
divided. Umbels compound. Bracts none or 1-5, linear. Rays 
unequal. Bracteoles 3-8, linear. less than in., sometilnes none. 
Flowers yellow-green or white ; stalks unequal, usually long. 
Calyx-teeth none. Fruit glabrous or pubescent, ovoid, about 

1 ,, in. long ; ridges slender, dist'inct. 
Leaves 2-pinnate. R,ays 5-10. Fruit glabrous . . 1. P. acuminntu. 
Leaves 1-pinnate. Rags 10-20. Fruit roughly pubescent 2. P. diversi~oliu.  

1. Pimpinella acuminata, C. B. Clarke ; PI. Br. 1nd. ii. 686. 
Glabrous, except the leaves ; stems 2-5 ft. Leaves pubescent on 
both surfaces, 2-pinnate ; lsaflet,~ 5-5 on each pinnule. 1-2 x 4- i  
in., irregularly lobed and tlc,othed. long-pointed. Bracts i-5. 
&ay a 5-10. bructcoles 3-5. Blowers y ellon -green, 6-12 in an 

I' 
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umbel ; stalks in fruit much elongated, drooping. Petals soon 
falling off. Fruit smooth. 

Simla, columon in woods ; July-Sept.ember.--Mr. Himalaya, 4000-8000 ft 

2. Pimpinella diversifolia, DC. ; PI. Br. I nd .  ii. 688. Hairy 
or pubescent ; stems 2-5 f t .  Leaves 1-pinnate ; leaflets 3 or 5, 
rarely reduced to only 1, very variable in shape, lanceolntc 
1 $-5 x 1-2 in., or sornetinlcs, in the radical lea~ves, broadly olratc 

and about 1 in. across, coarsely or finely. irregularly tootlied, 
usually cordate, often long-pointed. Bracts none or 1-2. Rays 
10-20. Bracteoles 3-8 or none. Plowers white, 8-16 in an 
ninbel ; stalks in fruit elongated. Fruit roughly pul)ewent,. 
(Pig. 64.) 

Simla, conlmon ; J-uly-September.-Temperate Himalaya, 4000-10,000 ft.- 
China. 

6. OSMORHIZA. Froin the Greek osme, odour, and rl~ixa. 
a root ; the root smells like Aniseed.-N. Asia, N. Arncl.ic.:~ and 
thc Andes. 

Osmorhiza Claytoni, G .  B. Cllm-Ee ; Fl. Rr. Inn. ii. 690. A 
lwwnnial, erect herb, 2-6 ft. Leaves largtb, 2-pinnate ; leaflcts ill 
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tllrees, bristly-pubescent, ovate or 1anc:oolatjc~, I--2 ill., irregulurly 
i~nd coarsely toothed, somotiinets lobed. Ulrlbcls cornpound. I'iravts 
1-5, linear, Q in. Rays 3-6, slender, more or less drooping, 1-4 in. 
Bracteoles about 6, lanceolate, $ in. Flowers white, 3-6 in an 
umbel ; stalks upequal, bristly towards the top, elongated in 
fruit. Calyx-teeth none. Fruit nearly cylindric, 4-$ in. long, 
covered with minute, scattered bristles ; ridges slender, distinct. 

Nttrlturida ; &lay -July.--Western Himalaya, 5000-8000 ft.-N.E. Asia, 
N. America. 

7. CHEROPHYLLUM. Prom the Greek clmiro, to rejoice, 
i t ~ i c i  phyllon, a leaf ; referring to the beauty, and, in some species, 
fragrance of the leaves.-N. temperate regions. 

Perennial, erect! herbs ; root sometimes tuberous or spindle>- 
shaped. Leaves 1-3-pinnate ; leaflets regularly or irregularly 
lobed and toothed. Umbels compound. Bracts none. Rays 
unequal. Bracteoles 2-5. linear, up to 4 in. long, soon reflesed. 
Plowers white or red, polygamous, 10-15 in an uinbel ; stalks 
slender, unequal, elongated in fruit. Calyx-teeth none. Fruit 
glabrous, nearly cylindric, in., narrowed to both ends ; ridges 
equal, distinct, blunt. 
Leaves 2- or 3-pinnate ; segments irregularly lobed and 

toothed. 
Stein and leaves hairy. Base of stem clothed with 

long, stiff hairs pointing down\rards . . 1 .  C.  villoautn. 
Stem and leaves glabrous or only slightly hairy . 2. C'. rqflcrunl. 

Leaves 1-  or 2-pinnate ; segments closely and regularly 
toothed. If pinnatifid the lobes nearly similar and the 
teeth regular . . 3. C. nczc~ninrri~otl. 

1. Chaerophyllum villosum, Wall. ; E'l. Br. l ~ ~ d .  ii. 690. Root 
thick, fleshy, spindle-shaped ; stein 1 4  ft.. inore or less hairy, 
and clothed, a t  least towards the base, with long. stiff hairs point- 
ing downwards. Leaves large, varying inuch in size and cutt'ing. 
hairy or pubescent, 2- or 3-pinnate ; leaflets pinnatifid ; seginents 
irregularly and acutely lobed and t'oot,hed. Rays 3-6. Fruit Q in. 

Si~nla, Pagoo, Huttoo ; .June -August.--Teiul)cri~te Hiulalilya, 5U00-12,000 ft. 
Theroot i~eaten and c.alJcd ' \\'ild ('a~-rd,t ' lby th(h hill l~r.c~yl(~ : it is a fi~vnnrilr. 

f ~ o t l  of hears. 

2. Chaerophyllum reflexum, Lirzdl.; ' 1 .  r .  i d .  ii. 691. 
Aspect and characters of C. vilbosum, except that the sten1 and 
leaves are glabrous or only slightly hairy, thc fruit is $-3 in. long 
and the barren flowers are nearly'always reflexed after flowering. 

Rimla, Fagoo ; June-August.--Mr. Himalaya, 6000--3000 ft. 

3. Chaerophyllwm acuminatum, Lirrrll. ; Pl. Br. l l zd .  ji. 691. 
8tlciri 3-4 f t  . , nioro or lvss li;~i~-j'. Lca1.c.s hairy or l~ubcsceat , 1 - 01. 
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2-pinnate ; leaflets triangular or nearly oblong, up to 2 XI, in., 
closely and regularly toothed, or, if pinnatifid, the lobes nearly 
sirnilar and the teeth regular. Rays 4-12, Fruit in. 

Mahasu, Fagoo, Huttoo ; June-August.-W. Himalaya, 5060-9000 ft. 

8. ANTHRISCUS. The classical name of Scundix uustrulis, 
Southern Chervil.-N. temperate regions ; rare in America. 

*Anthrisous nemorosa, Spreng. ; Fl. Br. Ind. ii. 692. A peren- 
nial, nearly glabrous, erect herb, 5-8 ft. Leaves large, 2- or 3- 
pinnate ; leaflets broad, pinnatifid ; segments toothed or entire. 
Umbels compound. Bracts none. Rays 10-15. Bracteoles 
several, lanceolate, $-4 in., entirc. Flowers white, often poly- 
gamous, many in an urnbel ; stalks long, slender, unequal. 
Calyx-teeth none. Fruit black, glabrous or rough with minutc, 
scattered bristles, nearly cylindric, 4-4 in. ; ridges obscure. 

Garhwal to Kashmir, 7000-11,000 ft. ; May, June. 

9. CENANTHE. From the Greek oinos, wine, and anthos, a 
flower ; some species have a slight vinous scent.-N. Hemisphere, 
S. Africa. 

(Enanthe stolonifera, Wall. ; PI. Br. Ind. ii. 696. d nearly 
glabrous herb, growing in water or marshy places ; stem 2-4 f t . ,  
succulent, thick, decumbent or ascending, often floating, rooting 
at  the lower joints and producing stolons at  its base. Leaves 1- 
or the lower 2-pinnate, uppermost often reduced to 3 leaflets ; 
leaflets lanceolate, 1-2 xi-1 in., toothed, sometimes lobed. 
Umbels leaf-opposed, long-stalked, compound. Bracts none or 
1-3. Rays 15-30, nearly equal. Bracteoles several: linear, up to 

in. Flowers white,, many in an umbel, often polygamous. 
Calyx-teeth lanceolate, acute. Fruit glabrous, obovoid, & in. 
long ; ridges distinct, bilt not elelrated. 

Valleys below Simla ; tJune-A~igust.--Througl~out N. India, ascc~iding to 
SOU0 ft.-Malaya, China, Japan. 

10. LIGUSTICUM. The classical name of L. Lezristicum, 
Lovage, a plant growing abundantly in the Ligurian Alps, 
Piedmont .-N. Hemisphere. 

Ligusticum elatum, C. B. Clarke ; Fl. Br. Ind. ii. 698, includ- 
ing L. marginatum. A perennial, erect, glabrous or nearly glabrous 
herb, 2-4 f t .  Leaves minutely bristly, 1- or 2-pinnate, sometimes 
very large ; leaflets ovate-lanceolate, pinnatifid, acutely and 
irregularly toot'hed, often lobed. U~nbels compound, long-stallied. 
Bracts 1-5, linear. in. Rays many, minutely bristly. nea,rly 
~ ~ t u a 1 .  Bracttwles 6-12; lini~nr. in. Plowers white, ruany in an 



umbcl, po1yg:~inous. Caly x-1 (*c,th nonch. Fruit ,glitk)rous, ovat,ch. 
flattened, hardly + in. long ; ~idgcs all winged, th(: wings of th(: 
lateral broader than those of the dorsal and intermediate ridges. 

Simla, Mahasu, Huttoo, in open, graevy places ; J uly-October.-Sirnla tu 
Naini Tal, 7000-9000 ft. 

11. SELIIYUDI. From selinon, the Greek name for Celery ; 
referring to the resemblance of the leaves.-Chiefly N. temperate 
regions. 

Perennial, nearly glabrous herbs ; stems erect, finely grooved, 
hollow. Leaves pinnately divided. Umbels compound, pubescent, 
long-stalked. Bracts 1-8, linear, up to 1* in. long, entire or lobed 
and toothed near the tip. usually fallen off in fruit. Rays 
numerous, thick, angular. nearly equal. hairy or minutely bristly. 
Bracteoles 5-12, linear, usually longer than their umbels, cntik 
or lobed and toothed near the tip, persistent,. Flon~ers white, 
polygamous, many in an umbel ; stalks slender, unequal. Calyx- 
teeth narrowly lanceolate. Fruit glabrous, orate or oblong, 
flattened, up t'o & in. long ; ridges all winged, the wings of the 
lateral broader than tlhose of the closely c~nt~iguous. dorsa.1 and 
intermediate ridges. 
Leaves 3-5-pinnat,e. Leaflets divided into numerous, linear 

segments . . I A'. tcntrifoliton. 
Leaves 1-%pinnate. 1,eaflets lanreolnte, lobed and sharply 

toothed . . 2. A', r.ciyinnttr,ttt. 

1. Selinum tenuifolium, Wall. ; Fl. Hr. Ind. ii. 700. Steins 
2-8 f t .  Leaves large, finely di~lded,  lower long-stalked. 4- or 5-  
pinnate, upper 3-pinnate ; 1eaflet)s pinnatisect ; segnlents linear. 
acute, entire or toothed. Fruit ora.tle, fj; in. long. 

Mahasu, Matiana, Shali, Huttoo ; July-October.-Te11111eri1te Himalaya, 
6000-13,000 ft. 

Aromatic ; highly esteemed as sheep fodder by the hill shepherds. Native 
name Kh6s Ttrrnd., referring to the leaves. 

2. Selinurn vaginatum, C. B. Clarke ; F1. Br. Ind. ii. 700. 
Stems 2 4  f t .  Leaves 1- or 2-pinnate ; leaflets lanceolate. 
pinnatifid ; segments sharply and irregularly toothed, often lobed. 
Fruit oblong, +6 in. long. 

Mahasn, Huttoo ; July-October.-- W. Himalaya. 6000-1 2,000 ft,. 

12. ANGELICA. From the Lat'hl ungelus, a divine iliesseiiger ; 
some species were once believed to be efficacious against poison, 
mit,chcraf t,, &c.-Chiefly N, teinperat'e and arct,ic regions. 

Angelica glauca, Edgeu~. ; Fl. Rr. Ind. ii. 706. A glabrous 
herb : stem erect!. hollow. 4--I 2 ft .. finely grooved. Leaves 
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us~lully large, 1--3-pinn&tc ; l~aflcts often in threes or reduced to 3, 
soinetimes to 1, ovate or lanceolate, undivided or lobed, irregularly 
and sharply toothed ; upper surface dark green, lower glaucous. 
Umbels compound, long-stalked. Bracts several, linear, up to 
1 in. Rays many, nearly equal. Bracteoles many, linear, $ in. 
Flowers white or purple, many in an umbel. Calyx-teeth none. 
Fruit glabrous, flattened, oblong, x in. ; dorsal and inter- 
mediate ridges not winged, lateral ridges expanded into mem- 
branous, broad, free wings so that the fruit is surrounded by a 
double or two-leaved border. 

Narliunda. Huttoo ; July-September.-FV. Himalaya, 8000-10,000 ft .  
The nromatic root is used medicinally a n d  as a, spice by the hill men. 

Ka~hiniri name Cl/ohcir~. 

13. HERACLEUM. Herac:leol~, derived from Her.uk7c.s t31t: 

(41.eclr forin of 'Herc.nles, was thc classical name of some plant that 
cannot no\v be identified.-N. tenlperate regions. 

Perennial herbs ; stems erect, grooved, hollow. Leaves 
pinnately divided. Umbels coilipound, long-stalked. Bracts few, 
linear, &-5 in., often falling off after the flowering season. Rays 
uneclual. Bracteoles 4-8, linear, up to in. long. Flowers white, 
usually polygamous, many in an umbel ; stalks unequal. Calyx- 
teeth none or very small. Fruit flattened, ovate or obovate, :-$ in. 
long ; dorsal and intermediate ridges not winged, lateral ridges ex- 
panded into membranous, broad, cohering wings so that the fruit, 
before the ripe carpels separate, is surrounded by a single border. 
V i t t ~  conspicuous as 4 dark, nearly parallel lines on each carpel. 
Glabrons or nearly so. TJeaflets narrowly lanceolate or 

strap-shaped, entire, rarely lobed or toothed. Calyx- 
teeth npne . . 1 .  H .  cachemirrcum; 

Hairy or densely pubescent. Leaflets oblong or ovate, 
toothed, usually lobed. Calyx-teeth small. 

Stems slender, 1-3 f t .  Leaflets ;t-3 in. long ; both 
surfaces covered with scattered, short, white 
hairs . ! . 2 .  H .  canescens. 

T,eaflets 4-12 in. long; upper surface nearly 
glabrous, lower densely pubescent, paler . . 3. H .  candicnq~s. 

1. Heracleum cachemiricum, C. B. Cla,rke ; PI. Br. Ind. ii. 712. 
Glabrous or nearly so ; steins slender, 1-3 ft., nearly leafless. 
Leaves niostly radical, pinnate, long-stalked ; leaflets few, often 
in threes, sessile. narrowly lanceolate or strap-shaped, 1 4  x $-2 
in.. entire, rarely lobed or wit'h a fen. distant teeth. Rays 5-10. 
Caly x-teeth none. Fruit glabrous or minutely pubescent, ovate, 

I . .  iz x ;h in. 
llushohra ; May, June.-Garhwal to Kashmir, 6000-8000 f t .  
This species hardly differs from tha t  described as Pel~cedanum, Dhan,a, 

Buch.-Ham., in the Fl. Br.  IN^. ii. 709. 
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2. Heraczleum canescens, Lindl. ; PI. Br. Ind. ii. 713. Stcmr 
slender, 1-3 ft., hairy, nearly leaflesa. Leaves up to 12 in. long, 
1- or 2-pinnate ; leaflets sessile, oblong or ovate, 5-3 in., uncli- 

FIG. 65. HER.~CLEU~I CANESCERS. 

vided or 3-lobed, irregularly toothed ; both surfaces covered with 
scattered, short, white hairs. Rays 5-20, up to 3 in. long in fruit. 
Calyx-teeth small, linear, acute. - Fruit pubescent, obovate, 
$-4 x g in. (Fig. 65.) 

Simla, Mahasu, common in woods ; July-September.--W. Himalaya, 6000- 
8000 ft. 

3. Heracleum candicans, Wall. ; Fl. Br. Ind. ii. 714. Stem 
robust, 2-6 ft., densely pubescent. Leaves 6-18 in., pinnate or 
pinnatifid, rarely 2-p&nate ; leaflets oblong, 6-12 in., pinnately 
lobed, irregularly toothed ; upper surface dark green, nearly 



glabrous, lolver densely pubt!scc?nt, paler. Rays 10-40, up t o  
(i in. long in fruit. Calyx-t,c:t.t,h small, linear, acute. Fruit 
pubescent, obovate, i-4 x :-4 in. 

Simla, Mahasu, common ; May-August.-W. Himalaya, 6000-12,000 ft,. 

14. CAUCALIS. The classical name of some uinbelliferous 
plant, perhaps Caucalis orientalis.-Temperate regions of the Old 
World. 

Caucalis Anthriseus, Scop. ; F1. Br. Ind. ii. 718. An annual,. 
erect, roughly hairy or pubescent herb, 1-3 f t .  Leaves 1- or 2- 
pinnate ; leaflets lanceolate, pinnatifid ; segments entire or toothed 
acute. Umbels compound, long-stalked. Bracts 1-5, linear, ;-A 
in. Rays 5-12, very unequal. Bracteoles several, linear, some- 
times longer than their umbels. Plowers pale pink, Inany in an 
umbel. Calyx-teeth none, Fruit ovoid, +G in. long, covered with 
short, rough, curved and usually minutely hooked bristles. 

Simla, Mushobra ; June, July.-Temperate Himalaya, 3000-9000 ft.- 
S. *Asia, N. Africa, Europe (Britain, Hedgc Parsley). 

XLVI. ARALIACEE 

ERECT or climbing shrubs. Leaves alternate, simple or pinnately 
compound ; stipules none or soon falling off. Flowers numerous, 
small, regular, 2-sexual or polygamous, in simple, globose umbels, 
solitary, racemed or panicled. Bracts small, a t  the base of the 
flower-stalks, not involucrate, soon falling off. Calyx-tube adnate 
to the ovary ; limb 5-toothed or obsolete. Petals 5, imbricate or 
valvate in bud, reflexed in flower. Stamens 5, inserted with the 
petals on the margin of the calyx-tube. Ovary inferior, 5-celled, 
surmounted by a flat or conical disk ; styles 5, free or united ; 
stigmas terminal ; ovules solitary in each cell, pendulous. Fruit a 
small, succulent, berry-like drupe, containing 5 bony, 1-seeded 
nuts.-Mostly tropical ; a few species in N. temperate regions. 
Erect shrubs. Leaves compound. Calyx-limb 5-toothed. Styles 

free . . 1. Amlia. 
Climbing shrubs. Leaves simple. Calyx-limb obsolete. Styles 

nnited. . 2. Hedera. 

1. ARALIA. Origin of name unkno\vn.---.Asia, N. America,. 

Aralia cachemiriea, Decaisne ; PI. Rr. I?zd. ii. 722. An erect, 
r-c bughly 1)u bescent shrub, 5-10 ft. Leaves large, pinnately 



compound ; leaflets 5-9, stalked or sossile, oblong-ovate, 3 4  X 
14-3 in., toothed, sometimes lobed, abruptly pointed, lower 
surface pale. Urnbela: numerous, panicled or racemed. Plowers 

white. Calyx 5-toothed. Petals imbricate. Disk flat. Styles 
free. Fruit blaclc, globose, &, in. diam., 5-ribbed. (Fig. 66.) 

Theog, Narkunda, in forest ; August,, September.-Temperate Himala.ya, 
8000-12,000 ft. 

2. HEDERA. The classical name for the I1y.-Temperate 
regions of the Old World, Australia. 

Hedera Helix, Linn. ; Fl. Br. Ind. ii. 739. A shrub, climbing 
by aerial, adhesive rootlets. Leaves simple, thick, shining, ovate, 
angular or 3-5-lobed, very variable in size. those of the barren 
stems usually more deeply lobed than of the flowering shoots. 
Umbels st~ell~t~ely hairy, sdlitary or in clustlers of 2 or 3, sometimes 
panicled. Flowers yellow-green. polygamons. Calyx-limb obso- 
lt.t1e. Petlals 1-alvate. Disk conical. Stryles united in a very 
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short colulnn. Fruit black or yellow, soinetirnes red, smooth, 
globose, $ in. dianl. 

Simla ; September, October.-Himalaya, 6000-10,000 It.-N. Asia, Europe 
(Britain, Common Ivy). 

XLVII. 

TREES or shrubs. Leaves alternate or opposite, stalked, simple, 
entire or angularly lobed ; stipules none. Flowers small, white, 
regular, %sexual, in cymes or involucrate heads. Calyx-tube 
adnate to the ovary ; limb 6- or 4-toothed. Petals 6 or 4, valvate 
in bud, usually free, inserted on the margin of the ovary. 
Stamens as many as the petals, inserted with them. Ovary 
inferior, 2-celled ; style short or long ; stigma terminal ; ovules 
solitary in each cell. Fruit succulent, drupe-like, usually free 
and h.4 in. long, containing a small, 2-celled, 2-seeded stone ; in 
C. capttata very small and coalescing in a globose head.-Chiefly 
N. temperate regions. , 

Leaves alternate. Petals 6, long, strap-shaped. Stamenu 6 . . 1. Xarlea. 
Leaves opposite. Petals 4: short, oblong. Stamens 4 . . 2. Cmnz~s. 

1, MARLEA. The native name in Sylhet, of M. begoni~folia. 
-Asia, Australia, Polynesia. 

Marlea begoniaefolia, Roxb. ; Fl. Br. Ind. ii. 743. A nearly 
glabrous tree. Leaves alternate, broadly ovate, unequally sided, 
3-6 x2+-6 in., usually angularly lobed, sometimes entire, long- 
pointed. Flowers $ in. long, in axillary cymes. Calyx minutelv 
6-toothed. Petals 6, long, white, strap-shaped, reflexed, sometiin6s 
cohering near the base. Stamens 6, filaments short, hairy, anthers 
long, linear, yellow, cohering. Style long, slender, hairy, tip 
4-lobed. Drupes free, dark purple, ovoid, 5 in., crowned with the 
calyx-limb ; stone enveloped in pulp, sometimes: by abortion, 
1 -&led and 1 -seeded. 

Sin~la, the Glen, not common; March-May.-Throughout N. India, 
ascellding to 6000 ft.-China, Japan. 

2. CORNUS. The Latin name of the Dogwood tree, Cor~zls 
Mas, Linn., derived from cornu, horn ; referring to t'he hard wood. 
-Chiefly N.  temperate regions. 

Trees or shrubs. Leaves opposite, entire ; upper surface green. 
lower pale, nearly white. Flowers white, in terminal, compounci 
cymes or in involucrate heads. Calyx 4-toothed. Petals 4, 
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oblong, spreading. Stamens 4, filaments long, glabrous, anthern 
free. Style short ; stigma capitate.  drupe^ globo~e or ovoid, 
usually free and about in. long ; in C. capitata very small and 
coalescing in a succulent, globose head 1-2 in. &am. 
Flowere -5-4 in. diam., in compound cymes. 

Leaves ovate, 2-3 in. broad. Petals hairy outside . 1. C. macrophylla. 
Leaves oblong, 1--1$ in. broad. Petals glabrous . 2. C. oblongs. 

Flowers very small, crowded in heads with an involucre 
of 4 yellow, petal-like bracts . . 3. C. capitata. 

1. Cornus macrophylla, Wall. ; Fl. Br. Ind. ii. 744. A large 
tree. Leaves broadly ovate, 4-6 x2-3 in. ; upper surface glabrous, 
lower minutely hairy. Cymes terminal, compound, hairy, 2 4  in. 
across. Flowers nearly & in. diam. Calyx hairy. Petals oblong, 
hairy outside. Drupe pubescent, globose, 4 in. diam. 

Simla, Muahobre, ; April4une.-Himalaya, 4000-8000 ft.-China, Japan. 



2. Cornus oblonga, Wull. ; Fl. H r .  Iwt?. ii. 744. A shrub 01. 

small tree. Leaves oblong, 3-6 x 1-1 & in., long-pointed ; upper 
surface glabrous, lower minutely hairy. Cymes terminal, corn- 
pound, pubescent, 1-24 in. across. Flowers nearly + in. diam. 
Calyx pubescent. Petals oblong, glabrous. Stamens pink, longer 
than the petals. Drupe glabrous, ovoid, in. long. 

Simla ; August-October.-Tempera,te Himalaya, 4000-7000 ft.-Burmnh. 

3. Cornus eapitata, Wall. ; Fl. Br. Ind. ii. 745. A small tree. 
Leaves oblong or ovate, 2-3 in., densely, minutely h'airy ; stalks 
short. Flowers very small, crowded in hemispheric, terminal 
heads 4 in. diam., with a conspicuous involucre of 4, rarely 5, pale 
yellow, petal-like, ovate bracts 1-la in. broad. Drupes very small, 
coalescing in a succulent, globose head 1-2 in. diam., yellovv or 
when ripe tinged with red. (Pig. 67.) 

Simla., common ; May-July.-Himalaya, from the Beeas to Bhotan, 3500- 
7000 f t .  

Often called the Strawberry tree ; fruit edible. 

XLVIII. CAPRIFOLIACEE 

SHRUBS, rarely small trees. Leaves opposite, simple, usually 
entire ; stipules none. Flowers 2-sexual, regular or irregular. 
Calyx-tube adnate to the ovary ; limb 5-lobed or toothed, some- 
times obsolete. Corolla gamopetalous ; tube long or short, often 
unsymmetrically dilated near the base ; limb 5-lobed or 5-toothed, 
sometimes 2-lipped. Stamens 5 ,  rarely 4, inserted on the corolla- 
tube ; anthers oblong or linear, versatile. Ovary inferior, 1-5- 
celled ; style short or long, stigma capitate ; ovules solitary and 
pendulous or several and inserted at  the inner angle in each cell. 
Fruit baccate or drupaceous, rarely dry, 1-5-celled ; seeds one 
to  many.-Chiefly N. temperate regions ; absent from Africa.-- 
Name from the Latin capra, a goat, and folia, leaves ; referring 
to the climbing habit of some species. 

Plowers numerous, in terminal cymes. 
Cymes many-flowered. Calyx-teeth short' or none. 

Stamens 5 .. . 1. Viburn,tcm. 
Cymes 3-flowered, in head-like clusters. Calyx lobes long, 

linear. Stamens 4 . . 2 .  Abelia. 
Plowers axillary, in pairs. Ovary 2- or 3-celled . . 3. Lonicera,. 
Flowers in whorls, combined in drooping, axillary spikes. 

Ovary 5-celled . . 4. Leycesteria. 

1. VIBURNUM. The Latin name of t,hc Wavfaring 'Free, 
I.'. L(r ~tn,?ur .-Chieflv N. temperate regions. 
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Shrubs or small trees. Leaves stalked, entire, c~harply toothed 
or crenate. Flowers small, regular, white or pink, crowded in 
terminal, compound cymes. Calyx-limb shortly toothed, obsolete 
only in V. coriaceum, persistent. Corolla funnel-shaped, tubular 
or rotate ; limb 5-lobed, lobes equal spreading, qec t  only in V. 
coriaceum. Stamens 5. Ovary 1-celled ; style short, stigma small ; 
ovule solitary. Drupe glabrous, oblong or ovoid, usually 
flattened and grooved, 1 -seeded. 
Leaves entire or crenate. 

Leaves ovate or orbicular ; lower sul-face tomentose. 
Calyx-limb 5-toothed . , I .  1'. d i t ~ i f b E . i l i ~ ) l .  

Leaves oblong-lanceolate, glabrous. Calyx-limb 
obsolete . . 3. F. wriaceum. 

Leaves sharply toothed. 
Flowers hardly in. long, Corolla rotate. Stamens 

in one series . . 2. V. L ~ ~ ? Z Z & ~ W W &  
Flowers 2 in. long. Corolla funnel-shaped. Stamens 

in two series . . 4. V.  fmkns. 

1.  Viburnum cotinifolium, Don ; PI. Br. Ind. iii. 3. A shrub ; 
young shoots and cyme-branches st'ellafely tomcntosc. Lea\-Cs 



t'hiclr, ovate or orbicular, 2-5 in., cordate, crenate or nearly cntire ; 
upper surface green, softly pubescent or nearly glabrous, l o \ l c ~  
grey, stellately tomentose, ~olilet~imes glabrous when old. C:yines 
round-topped, 2-3 in. across. Plowers nuriierous, 14-hite or. tingctl 
with pink, + in. long. Calyx glabrous. Corolla funnel-sha1)etl. 
Drupe red, turning black when ripe, oblong, in. (Pig. 68.) 

Sirnla, colklluon ; Bpril, May.--Telnl~erato Hinlalaya, 6000-1 1,000 f t. 
Nearly allied t o  the British \JTayfilring Tree, 1'. Ln?~tc~,t lc~.  Frait t d i l ) l t - .  

2. Viburnum stellulatum, Wall. ; Fl. Br. Ind. iii. 4. A slirul) 
or small tree ; young shoots and cyme-branches stellately hairy. 
Leaves ovate or lanceolate, 26-6 in., sharply toothed ; upper sur- 
face glabrous, lower stellately hairy, especially on the nerves. 
Cymes almost spherical, 3-5 in. diarn. Flowers numerous, white, 
hardly in. long. Calyx stellately hairy. Corolla rotate, stellately 
hairy' outside. Drupe bright red, shining, oblong, 4 in. 

Sinlla, Xahasu ; May-July.-Temperate Himalaya, 6000-11,000 ft. 

3. Viburnum coriaceum, Blurr~e ; Fl. Br. Ind. iii. 5. A shrub 
or small tree ; young shoots and cyme-branches pubescent. 
Leaves glabrous, thick, oblong-lanceolate, 3-7 in., entire. Cymes 
flat-topped, 3-5 in. across. Plowers numerous, white, nearly $ in. 
long. Calyx glabrous, limb obsolete. Corolla tubular, lobes erect. 
Anthers purple. Drupe black, ovoid, in. 

Simla, Summer hill; July-September.-Tem11erat.c: Himalaya, 4000.- 
8000 ft. 

4. Viburnum faetens, Decaisne ; Fl. Br. Ind. iii. 8. X shrub ; 
young shoots and cyme-branches pubescent or tomentose. Leaves 
fetid when crushed, ovate or oblong-lanceolate, 2-5 in., sharply 
toothed ; upper surface glabrous or nearly so, lower hairy, 
especially on the nerves. Cymes numerous, 1-3 in. across. 
Plowers white or pink, 2 in. long, appearing before or with the 
leaves. Calyx glabrous. Corolla funnel-shaped. Stamens in 
two series, 2 near the mouth of the corolla- tub^: 3 lower down. 
Drupe rvd, oblong, 6 in. 

I\r;~rI<~l~lda ; iZ~)ril-~June.--M~. H i l l l a l i ~ ~ i ~ ,  7000-10,000 ft. 

2. ABELIA. In honour of Dr. Clarke Abel, physician to Lord 
Alnherst's E~ribassy to China in 1817.-N. Asia. 

Abelia triflora, Ed. Brown ; Fl. Br. Incl. iii. 9. A shrub, 3-6 
ft. Leaves glabrous or nearly so, lanceolatc, 18-3 in., entire, 
minutely fringed, long-pointed ; stalks short, dilated at the bas(\. 
l~lo\\.c~r*s 1)alc pinlc or \]-hitch, 2 in. loilg. ill sii1:i81l, I)r:~r*tc.:i t cb, 3- 



flowered uyines (centralA flower sesaile), crowded in head-like 
clusters a t  the end of branches. Calyx hairy ; tube oblong, 5- 
ribbed ; lobes long, linear, fringed, persistent. Corolla funnel- 
shaped, pubescent ; tube slender, nearly cylindric ; lobes equal, 
spreading. Stamens 4, a t  the niouth of the corolla-tube. Ovary 
3-celled ; 2 cells containing several abortive ovules, the third one 
perfect ovule ; style long. Fruit dry, narrowly oblong, crownecl 
with the elongated calyx-lobes, 1-seeded. 

Naldera, Shali, on limestone ; May, June.-12'. Himalaya, 5000-10,00U It. 

3. LONICERA. In  honour of Adam Lonicer, a German botanist, 
of the sixteenth century.-N. temperate regions, rare in the tropics. 

Erect shrubs ; branches prostrate in L. parvifoliu. Leal-es 
entire. Plowers almost regular or irregular, in pairs, each pair 
borne on a single axillary stalk or sessile in a 1ea.f-axil ; rarely in 
sessile, axillary clusters of 3 or 4 flowers. Bracts 2, linear, spread- 
ing, in L. hispida boat-shaped and erect. Bracteoles 2, small, 
ovate, sometimes wanting. Calyx-tube ovoid ; limb short,, toothed, 
persistent, teeth of ten unequal. Corolla tubular and 5-toothed or 
2-lipped and the tube very short, upper lip erect, 4-toothed, lower 
reflexed, entire. Stamens 5. Ovaries sometimes united in pairs: 
2- or 3-celled ; style long, slender, stigma capitate ; ovules several 
in each cell. Berries small, distinct or sometimes united in pairs: 
2- or 3-celled, crowned with the small calyx-limb ; seeds 1 or 
very few. 

The common Honeysuckle of Britain, L. Periclyme?au,jn., belongs to thia 
genus, but the Fly Honeysuckle, L. Xylosteum, often planted in shrubberies, 
is more nearly allied to the species here described. 

Corolla alillost regular, tubular, 5-toothed. 
Bracts broad, boat-shaped, erect, half concealing 

the flowers . . 1. L. hispidu. 
Bracts narrow, flat, spreading. 

Flowers purple. Berry black . . 2. L. purpurasce?~~. 
Plowere white or pink. Berry red. 

Leaves 1-24 in. long . . 3. L. angustifolia. 
Leaves 4-4 in. long . . 4. L. 7~urvifolia. 

Corolla irregular, 2-Lipped, tube short. 
1l:ach pair of flowers (rarely 3 or 4) sessile in a 

leaf-axil . . 5.  L.quinqzce1ocztkrri.s 
Each pair of flowers borne on a shgll: axiUal'y 

stalk. 
Corolla glabrous. Ovaries united. Be- 

black . . 6. L. orientalis. 
Corolla hairy. Ovaries free. Berries red . 7. L. alpiyvta. 

1. Lonieera hispida, Pall. ; Fl. Br. Ind. iii. 1 1. hi erect shrub. 
Leaves roughly hairy, nearly sessile, ovate or oblong-lanceolate, 
1 4  in., acute. Plowers 2 in. long, each pair borne on a single 
axillary stalk. Bracts large, hairy, broadly boat-shaped, erect, 
o~erlayping, half concealing the flowers. Rra~t~eoles iiollcl. 



Corolla alulost regular, tubular, pale green, oftell hairy. Berries 
red, ovoid, 4 in., distinct. 

Murtlli beyond Haghi ; Jiine.-Temperate Hinmlayn, 9000-1 3,000 ft.- 
Central Asia, Siberia. 

This species probably occirrs on Huttoo. 

2. Lonicera purpurascens, Hook. f. & Y'l~orr~s. ; k71. Br. Ind. iii. 
12. An erect shrub. Leaves shortly stalked, hairy, oblong, 
2-14 in., obtuse or acute, lower surface often toinentose. Plowers 
1 s in. long, each pair borne on a single axillary stalk. Bracts 
narrow, $ in., spreading. Bracteoles short. Corolla almost 
regular, tubular, purple, hairy. Berries coalescing in a black, 
globose fruit, & in. dianl. 

Huttoo, common ; June.-Temperate Himalaya, 9000-12,000 ft. 

3. Lonicera angustifolia, Wnll. ; Fl. Br. Ind. iii. 13. An erect 
shrub, glabrous or nearly so ; young shoots hairy. Leaves ahortly 
stalked, lanceolate, 1-22 x t f  in., acute, lower surface pale. 
Flowers +$ in. long, each pair borne on a single, slender, axillary 
stalk. Bracts narrow, S in., spreading. Bracteoles united, 
enclosing the ovaries. Corolla alrnost regular, tubular, white or 
t,inged with pink, pnbescenb. Berries coalescing in a red, globosc 
fruit,, 4 in. dianl. 

Si ~ i i l u ,  cotnrnon ; Al i~y ,  J 11nc.--'l'e111l)cr11 t ( b  H iinnlnyn, 7000-12,OUO ft. 



4. Lonicera parvifolia, I ,  ; 1 .  I .  I .  i i i .  13. .1 
glabrous ~ h r u  b ; branches prostrate. Leaves shortly stalked, 
oblong-ovate or obovate, 5-4 in. ; lower ~urface pale. Plowcr~ 
4-4 in. long, each pair borne on a single axillary stalk. Bracts 
narrow, twice as long as the ovaries, spreading. Bractcolc~ 
united, half enclosing the o~rsries. Corolla allnost regular, tu),ular, 
white or tinged with pink. Berries coalescing in a red, globose 
fruit $ in. diam. 

Simle, Jako, Huttoo, the Chor, on rooks ; June.--'l'emperate Himalaya, 
8000-12,000 ft. 

5. Lonicera quinquelocularis, Hurdw. ; P1. Br. I n d .  iii. 14. 
An erect, pubescent shrub. Leaves shortlly stalked, ovate. 1-2 in. 
Flowers i-i in. long, each pair sessilc in a leaf-axil, rarely in 
clusters of 3 or 4. Brnctls linear. s h o ~ ~ t ~ .  13mcteoles united at  
the base, half enclosing thc ovaries. Corolla irregular, 2-lippetl. 
vellou, hairy. Berries distinct!. ovoid. : in. long, whit(.. trans- 
lucent. (Fig, ti!).) 

Sintla, colnmon ; A~~ril-Junc..-'l'cnti~j)~~~~atc~ H i~niil i~yn, 5000 Id.()( to t 1 .  

6. Lonicera orientalis, Lamk. ; 1'1. Br. I n ( / .  iii. 15. An 
nearly glabrous shrub. Leaves stalked. o~rate, 1 4-3 x 1-1 2 in., 
acute ; lower surface pale. Flo\\ers 4 in. long, racL pair borne on 
a single axillary stlalk. Bracts linear. shorter than thv ovaries. 
Bra,cteoles none. Corolla irregular. 2-lipped. pink. Ovaries 
united. Berries coalescing in a blaclc, globose fruit & in. diam. 

Narkunda ; May, J unc.-IT. Himalaya, 7000-10,000 ft.-11'. Asia. 

7 .  Lonicera alpigena, Linn. ; Fl. Br. I d .  iii. 15. An erect 
shrub. Leaves shortly stalked, lanceolate, 2 4  x 2-1 l in.. long- 
pointed, acute, more or less glandular-hairy. ~ l o \ r . e r z ~  in. long, 
each pair borne on a single axilla'ry etalli. Rract,s linear, nearly 
twice as long as the ovaries. Bracteoles very small. Corolla 
irregular, 2-lipped, hairy, yellow at  first, turning to red. Ora.ries 
free. Berries dist,inct. red, globose, Q in. diam. 

Huttoo ; May, June.-IV. Himelayn, 9000-12,000 ft. 

4. LEYCESTERIA. In honour of W. Leycester. a friend of 
Dr. Wallich and a t  one time Chief Justice in Benga1.-Himalaya 
and Western China. 

Leycesteria formosa, Wall. ; Fl. Br. I d .  iii. 16. A nearly 
glabrous. erect shrub ; stems several, herbaceous, hollow. Leaves 
ovate or ovate-lanceolat.e, 2-5 x 1-3 in.: entire. solnetilnes toothed, 
narrowed to a long, slender point ; stalks short. united a t  the base. 
Flowers lvhite, often tinged with purple, in bracteate ~vhorls of 
5 or ti combined in axillary, drooping spikes. I3ract.s leaf-likc, 

Q 



cordate, purple-tinged. Bracteoles siinilar but smaller. Calyx- 
tube ovoid ; limb &lobedt 1 or 2 lobes much longer than the 
others. Corolla funnel-shaped, &-1 in., 5-lobed. Stamen3 5. 
Ovary 5-celled ; style long, slender ; ovules numerous in each 
cell. Berry glandular-hairy , dark purple, globose, $ in. diam., 
crowned with the persistent calyx-limb ; seeds numerous. 

Simla, Mahasu, in forest ; June, July.-Simla to  Bhotan, 5000-10,000 f t .  

XLIX. RUBIACEE 

TREES, shrubs or herbs of various habit. Leaves simple, opposite 
or whorled, entire ; stipules usually persistent, attached to the 
stem between the bases of the leaves, minute or absent only when 
the leaves are whorled. Inflorescence various. Flowers 2-sexual, 
usua.lly regular and symmetric. Calyx-tube adnate to the ovary ; 
limb 4- or 5-toothed or 4- or 5-lobed, sometimes wanting. Corolla 
gamopetalous ; limb 4- or 5-lobed, usually spreading. stamens as 
many as the corolla-lobes, inserted a t  the mouth or on the tube of 
the corolla ; filaments short or long ; anthers 2-celled. Ovary 
inferior, 2- or 5-celled ; style short or long, simple or branched ; 
stigma usually linear or capitate ; ovules many or solitary ih each 
cell. Fruit usually capsular, rarely succulent ; seeds small or 
minute, few or many.-A very large Order, abundant in most 
tropical and subtropical regions. 

Among species of great economic importance sre  :-The Coffee shrub, 
Coffea nrahdcn, a native of E. tropical Africa, now widely cultivated ; the 
Cinchonce, shrubs or trees from whose bark Quinine is extracted, nat.ives of the 
Peruvian Andes and now cultivated in India, Java  and elsewhere ; Cephaelis 
fpecacuanha, a native of Brazil, from the roots of which the drug Ipecacuanha 
is obtained ; Rubin tinctorurn, indigenous in S. Europe, and cultivated in Jndin 
and elsewhere, from whose roots the red dye, Madder, is obtained. 

A. Ovules many in each cell 
Trees or shrubs. 

Flowers small, numerous, in heads or panicles. 
Flowers in globose heads . . 
Flowers in panicles. 

Panicle-branches spike-like, erect. Stigma 
entire . 

Panicle-branches spreading. Stigma 2-branched 
Flowers 2 in. long, solitary, axillary . 

Herbs. 
Leaves whorled. Corolla 5-lobed 
h a v e s  opposite. Corolla 4-lobed. 

Calyx-teeth contiguous in fruit . 
Calyx-teeth distant in fruit. 

I,eaves sessile, not more than in. broad 
I ,eaves stalked, J-i in.  broad 

2. Hymenodictpon. 
3. Wendlandia. 
8. Randin. 

4. Argostemma. 

5. Hedyotis. 

O .  Oldenlandin. 
7. Anotis. 
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D. Ovule solitary in (:neb cell 

Shrubs. Ovary 5-celled. 
Plowers each half-enclosed in a tubular involucre 

formed of 2 partially united bracts . . 10. Leplodermicr. 
Flowers not enclosed in an involucre . . 9. Hamillonia, 

Herbs. Ovary 2-celled. 
Leaveu oppoeite. Calyx-teeth 4 . . 11 .  Sper~nacocee. 
Leaves whorled. Calyx-teeth none. 

Corolla Fj-lobed. Fruit succulent . . 12. Rubia. 
Corolla 4-lobed. Fruit dry . . 13. Cnlium. 

1. STEPHEGYNE. Fronl the Greek stephos (poetical for ste-  
phanos), a crown, and gyne,a woman ; referring to the utructure 
of the stigma.-Tropical Asia and Africa. 

Stephegyne parvifolia, Korth. ; 3'1. Br. Ind. iii. 25. A pubes- 
cent or nearly glabrous tree. Leaves opposite, shortly stalked, 
ovate or orbicular, 2-6 in. broad ; stipules large, obovate, soon 
falling off. Flowers small, numerous, pale yellow, crowded in 
globose heads 1 in. diam. Calyces coherent ; tube short; limb none 
or minute. Corolla glabrous, funnel-shaped ; tube long ; lobes 5, 
short, acute. Stamens 5, inserted a t  the mouth of the corolla-tube, 
filaments very short. Ovary 2-celled ; style long, slender, far- 
protruding ; stigma cylindric, cap-like ; ovules many in each cell. 
Capsule oroid, nearly in. long, ultimately opening by 2 valves ; 
seeds numerous, minute. 

Sutlej valley ; May-July.-Throughout India, ascending to 4000 ft.- 
Burmah. 

2. HYMENODICTYON. From the Greek hymen, skin or 
membrane, and dictyon, a net ; referring to the membranous, net - 
veined wing of the seeds.-Tropical Asia and Africa; 

*Hymenodictyon excelsum, Wall. ; Fl. Br. Ind. iii. 35. A tree. 
all parts more or less pubescent. Leaves opposite, stalked, ovate 
or orbicular, 4-10 in. ; stipules large, oblong, soon falling off. 
Flowers very numerous, small, fragrant. white, sometimes tinged 
with green, crowded on the spike-like. erect branches of terminal 
panicles. Calyx 5-toothed. Corolla funnel-shaped ; tube long ; 
lobes 5. Stamens 5, inserted a t  the mouth of the corolla-tube. 
filaments very short. Ovary 3-celled ; style slender, long, far- 
protruding ; stigma oroid ; ovules many in each cell. Capsule 
stalked, recurved, oblong-ovoid, 2 in., ultimately opening by 2 
valves ; seeds numerous, small, t'he seed-coat extended outwards 
in a membranous wing deeply split at  the base. 

Throughout India as far west as the R,a,vi, ascending to 5000 ft. ; June, 
July. --Java. 
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3. WENDLANDIA. In honour of  J. C. Wc~nclland, iJ G ~ ~ I - I I I Q ~  
botanical author, a t  the beginning of the nineteenth century.- 
Tropical Asia. 

Wendlandia exserta, DC. ; Ell. Br. Ind. iii. 37. A small 
tree ; young shoots grey-tomentose. Leaves opposite, stalked, 
lanceolate or ovate-lanceolate, 5-0 in. ; upper surface pubescent, 
lower grey- tomentose ; stipules ovate, recurved, persistent. 
Plowers numerous, small, fragrant, white, in large, tomentose, 
spreading, terminal panicles Calyx 5-lobed. Corolla salver- 
shaped, 5-lobed ; lobes long, reflexed. Stamens 5, filaments pro- 
truding. Ovary 2-celled ; style protruding, stigma 2-branched ; 
ovules numerous in each cell. Capsule tomentose,. globose, 
2-valved ; seeds many, minute. 

Sutlej valley, S u b ~ t h o o  ; March, .ipril Throughont India as far. \vest ns 
thc (:henab, nsce~lding t o  4000 ft .  

f& - 
Fra. 70. . \ ~ G O S T E B I & J A  VEHTJCfLl,i \TlJfi l .  

4. ARGOSTEMMA. Prom tho Greelr argos, white, and sternum : 
a, wreath ; referring to the inflorescence.-Warm \-alleys in moun- 
t,ainous regions of Asia. 

Argostemma verticillatum, Wall. ; Fl .  Br. Inc7. iii. 43. A 
delicate, nearly glabrous herb ; steins slender, crcct, 2-6 in. 
Leaves 4, sessile in a terminal whorl. unequal, lanccolatc or ovate- 
lanceolate, 1-4 in., lowcr surface pale ; stipules minute. Plowers 
Q in. diam., shining, white, in terminal umbels. Calyx 5-toothed. 
Corolla rotate, 5-parted ; segments acute, spreading. Stamens 5, 
anthers oblong. erect,, dehiscing by tcrrninal pores. Ovarv 2- 
celled ; style slender, stigma capitate ; ovules Inany in eachpell. 
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Captlule 2-oellod, opening irregularly a t  the top ; ~oeda many, 
minute. (Fig. 70.) 

Sirnla, tho Glen, OIL wet ~-oc;lis ; July, August.---Sirnla to  Sikkiln, 2000- 
CiOOO ft.-Burmah. 

Argostemma sarmentosum, It'all., E'1. Br. It&. iii. 42, OCCUrS t ~ t  Ifussoc~ric 
aud as far west as Garhwal. I t  is dietirlguished from tlie above by itu long, 
thread-like runners, broudcr leaves, and by the  flower^ having their parts 
in fours. 

5. HEDYOTIS. From the Greeli I~edus, sweetl, end ous, otos, 
an ear ; referring to the fragrant and so~netiines ear-shaped leaves 
of H. Auricu1aria.-Chiefly tropical Asia. 

Decumbent herbs ; stenis 1-2 ft., usually rooting at thc 
lower joints. Leaves opposite, siliooth or rough, sessile or 
shortly stalked ; stipules fringed with long bristles. Flowers 
small, white, in axillarv, sessile or shortly stalked cymes. Calyx- 
tube ovoid; teeth 4, 'acute, rontiguous in fruit. Corolla bell- 
shaped ; lobes 4, spreading. Stamens 4, included. Ovary 
2-celled ; style short, stigma deeply $-lobed ; ovules many in rach 
cell. Capsule ovoid or globose, 2-celled, indehiscent or opening 
irregularly a t  the top ; seeds numerous, minute. 
Rough, with minute bristles. Leaves sessile, narrowly la,noc- 

olate. Calyx bri~tly . . 1. If. ?) isp&i .  
Smooth, glabrous. Leaves stalked, ovate. Calyx ~nlooth . 2. H. slipultr!ri. 

1. Hedyotis hispida, Retz ; E'l. Br. Ind. iii. 60. Stems 
angular, roughly pubescent. Leaves sessile or nearly so, narrowly 
la~ceolate, 13-24 in., acute ; upper surface roughly pubescent', 
lower bristly. Flo~vers usually nuluerous, crowded in axillary, 
sessile, rounded cymes. Calyi roughly bristly. 

Vallcys below 8imla ; July-October.-N. India, ascending to 6000 ft. -- 
China. 

2 .  Hedyotis stipulata, K. Br. ; Fl. Br. Ind. iii. 63. Stems 
terete, snlooth. Leaves shortly stalked, smooth, glabrous or with 
a few scattered hairs, ovate, &-2 in., acute. Flonlers usually few, 
in small, sessile or shortly stalked, axillary cymes. Calyx smooth, 
glabrous ; teeth long. 

Valleys below Simla ; July-October.-Temperate Himalaya, 4000-5000 ft, 
-Japan. I 

6. OLDENLANDIA. In honour of H. B. Oldenland, a Danish 
botanist of the seventeenth century .-Most tropical and sub- 
tropical regions ; chiefly Asiatic. 

Slender herbs, erect or procumbent, usually minutely bristly. 
Leaves opposite, sessile, not Inore than in. broad ; stipulcs 
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small, inembranous, fringed with unequal bristles. Flowers small, 
white or red, stalked, axillary or terminal, solitary or 2-4 in each 
cyme. Calyx-tube ovoid ; teeth 4, distant in fruit. Corolla salver- 
shaped ; tube short or long, lobes 4. Stamens 4, included. Ovary 
2-celled ; style short, stigma 2-lobed ; ovules many in each cell. 
Capsule 2-celled, opening a t  the top ; seeds numerous, minute. 

Flowers white. 
Stems erect'. Capsule globose, not ribbed . 1.  0. corymbosa. 
Stems procumbent. Capsule bell-shaped, prominently 

ribbed . . 2. 0. crystalli?ba. 
Flowers red . 3. 0. coccinea. 

1 .  Oldenlandia corymbosa, Linn. ; PI. Br. Ind. iii. 64. Mi- 
nutely bristly ; stems slender, erect, 3-12 in., simple or n~uch 
branched. Leaves linear-lanceolate, i-2 in., acute. Flowers 
white, solitary on long, slender, axillary stalks or 2-4 in a sinall 
cyme. Corolla-tube short. Capsule globose, not ribbed. 

Valleys below Simla, Naldera ; August-October.-Throughout. India, ascend- 
ing to GOO0 ft.-Tropical Asia, Africa, America. 

2. Oldenlandia crystallina, Roxb. ; FZ. Br. Ind. iii. 65. 
Minutely bristly or nearly glabrous ; stems tufted, procumbent,' 
lnuch branched. Leaves lanceolate or ovate-lanceolate, $-2 in., 
acute. Flowers white, solitary on long, slender, axillary stalks or 
2 4  in a small cyme. Corolla-tube short. Capsule bell-shaped, 
prominently ribbed. 

Annandale, on gravel walks ; Septcmber, October.-Throughout India., 
ascending to 6000 ft.-Java. 

3. Oldenlandia coccinea, Koyle ; PI. Rr. Ind. iii. 69. Minutely 
bristly; stems slender, rigid, erect, 4-12 in. Leaves distant, 
narrowly lanceolate, in. Flowers bright red, 2 in. diam.. 
axillary or terminal, solitary or 2-4 in a small cyme ; stalks 
short, elonga.ting in fruit. Calyx-lobes long, linear. Corolla-tube 
long. Capsule oblong or globose. 

Simla, common on grassy slopes ; August, September.-W. Himalaya,, 3000- 
8000 ft. 

7. ANOTIS. Proin the Greek aneu, without, and ous, otos, 
an ear ; referring to the absence of intermediate teeth between 
the calyx-lobes.-Tropical Asia and Australia. 

Anotis calycina, Wall. ; Fl. Br. Ind. iii. 73. An annual, 
slender herb ; stems tufted, erect, shining, 2-8 in., 4-angled. 
Leaves opposite, ovate or ovate-lanceolate, 5 1  x++ in., shortly 
stalted ; upper surface minutely hairy, lower nearly glabroux, 
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pale ; stipules membranous, margins bristly. Flower8  mall, 
white or pale lilac, solitary on slender, axillarv stalks or 2-4 in a 
small cyme. Calyx-tube ovoid ; teeth 4, minbte, distant in fruit. 
Corolla tubular, 4-lobed. Stamens 4, anthers nearly seuuilc? a t  
the mouth of the corolla-tube. Ovary 2-celled ; style slender, 
protruding, 2-branched ; ovules many in each cell. Capsulc 
hemispheric, opening a t  the top by 2 valves ; ~eeds  many, minute. 

Simla, Mushobra ; August, September. - Temperate Hinlalaya, 3000- 
7000 ft. 

8. RANDIA. In honour of Isaac Rand, a British botanical 
author of the eighteenth century.-All tropical regions ; m o ~ t  
abundant in Asia and Africa. 

Randia tetrasperma, Rozb. ; Fl. Br. Iwd. iii. 108. X snlall, 
glabrous, rigid shrub ; branchlets short. usually ending in a spin(.. 
Leaves opposite, crowded towards the end of branchlets. 01-atch 
or oblanceolate, *-2 in., narrowed into a short stalk ; stipules 
broadly lanceolate, long-pointed. Flowers solitary, asillary: 
sessile, 2 in. long, white, tinged with green. Calyx-tube ovoid ; 
lobes 5. long, narrow. Corolla tubular ; lobes 5. long. acute. 
reflexed. Stamens 5, a t  the mouth of the corolla-tube; anthers 
long, linear, nearly sessile. Ovary 2-celled ; styles slender. far-  
protruding, stigma spindle-shaped ; ovules many in eaeh cell. 
Berry purple, globose, + in. diam. ; seeds small. ab-out 6 in c~ac.11 
cell, immersed in pulp. 

Simla ; April-June.-Temperate Himalaya, 4000-(i000 ft. 

Randia dumetorum, Lnlnk., is u co~~lr~loil  shrub throughout X. India, Y I I ~  

way occasiorlally be found in the hills up t o  3000 f t .  It differs fro111 t.he albovc* 
in having long, axillary spi~lcs, densely hairy calyx and corolla, and yello\\ 
fruit. 

9. HAMILTONIA. In  honour of Dr. Francis Haillilton (lx(1- 
viously Ruchanczn), of the Bengal Medical Service and Superinten - 
dent df the Botanic Garden, Calcutta, a t  the end of the eight'ecnt'h 
and beginning of the nineteenth cent'uries.-India, China. 

Harniltonia suaveolens, Koxb. ; Fl. Br. Ind. iii. 197. An ertlc.t, 
shrub, 4-10 f t .  ; branches spreading. Leaves fetid when crushed, 
opposite, stalked, roughly pubescent, ovate-lanceolate, 3-9 in. ; 
stipules short, broad, acute, persistent. Flowers + in. long, blue- 
lilac, sometimes white, in small, bracteate, head-like clusters a t  t'he 
end of short, forking branches forming terminal, pubescent panicles. 
Calyx hairy, short ; Limb 5-parted, persistent. Corolla pubescent. 
funnel-shaped ; lobes 5, short, spreading. Stamens 5, filaments 
short, anthers linear. Ovary 5-celled, the partitions more or less 
disappearing in fruit ; stvle long, slender, 5-branched at  the top ; 
ovules solitary in each till. Capsule small: ovoid. opening fro111 



the top in three valves ; seeds 5, oblong, 3-angled, outer coat 
loose, net-like. (Fig. 7 1 .) 

Ttlra Devi, and valleys below Sinlla, cornmoll ; September-November.- 
Throughout Tndia, ascending to 6500 ft,.--China. 

10. LEPTODERMIS. From the Greek leptos, thin, delicate, 
and derma, skin ; referring to the thin, menlbranous involucre sur- 
rounding each flower.-India, Burmah, China. 

Leptodermis lanceolata, Wall. ; Fl. Br. IN(/. iii. 198. A rigid, 
erect, nearly glabrous shrub, 4-8 ft. ; branches spreading. Leaves 
fetid when crushed, opposite, shortly stalked, lanceolate, 1-3 in., 
finely pointed ; both surfaces, margins and nerves beset with 
scattered, minute, white hairs ; stipules short, broad, acute, per- 
sistent. Flowers often 1-sexual, nearly 4 in. long, white, some- 
times tinged with purple, in small, bracteate heads terminal on 
short branchlets and forming a large, paniculate inflorescence, 
each flower half-enclosed in a tubular involucre formed of two 
partially united, thin, membranous, pointed bracts. Calyx small ; 
lobes 5, obtuse, fringed, persistent. Corolla funnel-shaped ; tube 
hairy within ; lobes 5 ,  short, spreading. Stamens 5, filaments 
short, anthers linear. Ovary 5-celled ; style long, slender, 5-  
branched at  thc top ; o~rnles solitary in each ccll. Capsule cylin- 
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dric, 5 h., splitting froin tllc top in 5 valves ; HCC& (5, each 
enveloped in a loose, fibrous, netted covering. 

Simla ; June-8cptember.-Temperate Himalaya, 4000-10,000 ft. 

11. SPERMACOCE. Prom the Greek sperma, a seed, and 
acoce, a point ; probably referring to the sharp, persistent teeth of 
the calyx.-Tropical and subtropical regions. 

Erect or procumbent herbs ; stems and branches 4-angled. 
Leaves opposite, sessile ; stipules short, broad, united to the leaf- 
bases, fringed with long bristles. Flowers small, sessile in 
axillary, bracteate clusters. Calyx ovoid ; teeth usually 4, linear, 
persistent. Corolla funnel-shaped, 4-lobed. Stamens 4. Ovary 
2-celled ; style slender, stigma capitate or 2-lobed ; ovules solitary 
in each cell. Capsule dividing when ripe into two one-seeded, 
half-fruits, each ultimately dehiscent. 

Stems erect, prickly. Clueters usually globose, many-flowered 1. 8. ~tric tu.  
Stems procumhent, hairy. Clusters 4-6-flowered . . 2. 8. hi~pida. 

1. Spermacoce stricta, Linn. ; Fl. Br. Ind. iii. 200. Stems 
erect, 6-12 in., angles minutely prickly. Leaves narrowly lan- 
ceolate, 1-2 in., acute ; both surfaces rough with minute prickles. 
Flowers white ; clusters many-flowered, usually globose. Corolla 
hardly + in. long. Stigma capitate. 

Valleys below Simla ; June-October.-Throughout India, ascending to  
0000 ft.-Tropical Asia and Africa. 

*2. Spermacoce hispida, LZ")ZIL. ; Fl. Br. Ind. iii. 200. Stems 
~~rocunibcnt. 6-12 in., angles hairy. Leaves ovate or obovate: 
$-1i  in., acutc or obtusc ; bot'h surfaces rough witlh minute Iwistles. 
Flowers blue or white ; c.lustc~-s 4-6-flowered. Corolla ki in. 
long. Stigma 2-lobed. 

'.L'hroughout India, ascending to 3000 f t .  ; June-October. 

12. RUBIA. The Latin name of Dyers' Madder, H. tinc- 
torum ; derived from ruber, red.-Most tropical and temperate 
regions. 

Rubia cordifolia, Linn. ; Fl. Br. Ind. iii. 202. A climbing 
herb ; rootstock perennial ; stems and branches elongate, rather 
rigid, 4-angled, angles minutely prickly. Leaves in whorls of 4, 
long-stalked, cordate-ovate, 2-4 in., long-pointed ; nerves and mar- 
gins prickly, otherwise nearly glabrous, basal nerves prominent ; 
stipules none. Flowers small, dark red, in nuinerous, small cymes 
forming large, bracteate panicles. Calyx-tube globose ; limb obso- 
lete. Corolla rotate ; lobes 5. tips incur\ycd. Stamens 5. 01-ary 
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2-celled ; style 2-branched, stigmas capitate ; ovules solitary in 
each cell. Fruit succulent, globose or slightly 2-lobed, in. 
diam., black, 2-celled or by abortion 1-celled ; juice red ; seeds 2, 
small. 

Simla, Mushobra ; July-October.-Hilly districts throughout Jndia, aecend- 
ing to 8000,ft.-N.E. Asia, tropical Africa. 

Native name Manjeet. A red dye is obtained from the roots. 

13. GALIUM. Prom galion, the Greek name of the Yellow 
Bed-Straw, G. verum ; probably derived from gala, milk, the 
flowers having formerly been used to curdle milk.--Nearly all 
regions, most abundant in temperate climates. 

Herbs ; stems and branches slender, weak, 4-angled, usually 
trailing or climbing. Leaves whorled, sessile, rarely stalked ; 
nerves lateral and sometimes obscure or basal and prominent. 
Flowers small or minute, usually numerous, in axillary and ter- 
minal cymes often forming large panicles, rarely solitary. Calyx- 
tube ovoid or globose ; limb obsolete. Corolla rotate ; lobes 4, 
spreading. Stamens 4, filaments short, anthers protruding. 
Ovary 2-celled ; styles 2, short, stigmas capitate ; ovules solitary 
in each cell. Fruit small, dry, globose, slightly 2-lobed, sinooth 
or covered with hooked bristles ; seeds 2, small. 

G .  vestiturn, Don, Fl. Br. I7u-Z. iii. 206, has been collected on the Rvgi clifis 
near Chini, and may occur nearer Narkunda. It is dist,inguished by its short, 
oblong, obtuse, laterally nerved, densely hairy leaves in whorls of 4 or 6 and the 
fruit covered with hooked bristles. 

A. Fruit covered with hooked bristles 

r,eaveu 3-nerved from tho basc . . 1 .  (7. ~otrrndifolil~ni. 
Lcaves laterally nerved. 

Leaves 6 or 8 in a whorl. 
Stems smooth, glabrous . . 2.  G. trijlorun~. 
Stems prickly along the angles . . 3. G. Aparine. 

Leaves 4 in a whorl. Stems hairy or bristly . . 4. G. Airt<porurn. 

B. Fruit smooth 

Leaves 6 or 8 in a whorl, laterally nerved. 
Leaves bristly or minutely prickly, 6 1  in. long . 5. G. asperifoliuwi. 
Leaves glabrous, less than a in. long . . 6. Q acutum. 

Leaves 4 in a whorl, 3-nerved from the base. . 7 .  G. cryptanl?tun?. 

1. Galium rotundifolium, Linn. ; PI. Br. Ind. iii. 204. Stems 
and branches trailing, angles hairy. Leaves in whorls of 4, ovate, 
+1 in. ; upper surface hairy or pubescent, lower minutely prickly 
on the nerves and margins, otherwise nearly glabrous ; basal 
nerves 3, prominent. Flowers white, often tinged with green or 
yellow. Fruit covered with hooked bristles. (Fig. 72.) 

Simla; common ; July; August.-Throughout the Himalaya., 4000-10,000 
ft.-W. Asia, N. Africa, Europc. 
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2. Galium triflorum, Michx. ; Fl. Br. Ind. iii. 205. Stems 
smooth, glabrous, erect or ascending, 6-12 in. Leaves in whorls 
of 6 or 8, nearly glabrous, lanceolate, narrowed to the stalk-like 
base ; upper leaves 1-24 in., lower smaller ; nerves lateral. 
Flowers white or tinged with yellow. Fruit covered wit.h hooked 
bristles. 

Mushobra, Mahasu, Narkunda, in forest ; ;\lay, June.--Te~nperate Himalaya, 
6000-10,000 ft.-Asia, N. Europe, America. 

This species has the habit and odour of the British Sweet Woodruff, 
.4sperulrc odorata. 

A variety occurs a t  Simla (Hoffmeisteri of the F1. Br. I d . )  having difltinctly 
stalked, ovate leaves 4 in. long, sometimes only 4 in a whorl. 

3. Galium Aparine, Lint&. ; PI. Br. I d .  iii. 205. Stems alicl 
branches trailing or climbing, angles beset with minute, recurved 
prickles, otherwise glabrous. Leaves in whorls of 6 or 8, linear 
or narrowly lanceolate, 4-14 in. ; midrib and margins minutely 
prickly ; nerves lateral. Plowers white, tinged with green. Fruit 
covered with hooked bristles. 

Huttoo ; July, August.-Temperate Himalaya, 8000-12,000 ft.-W Asia, 
N. Africa, Europe (Britain, Goosegrass, Cleavers). 

*4. Galium hirtiflorum, Req. ; PI. Br. Ind. iii. 206. Stems 
trailing or ascending, more or less covered with hairs or bristles. 
Leaves in whorls of 4, hairy or bristly, linear, &1 in. ; nerves 
lateral. Flowers minute, red. Corolla fringed. Fruit covered 
with hooked bristles. 

Garhwal, Almora ; July, August.-Sirmore to Sikkim, 4000-10,000 ft. 

5. Galium asperifolium, Wall. ; Fl. Br. Ind. iii. 207, under 
G. Mollugo. Stems trailing, diffuse, angles minutely prickly, 
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other~\,isch glabrous. Leaves in whorls of 6 to 8, bristly or 
minutely prickly especially on the margins and nerves, linear 
or narrowly lanceolate, 4-1 in., tip spinescent ; nerves latjcral. 
Flowers red. Fruit smooth. 

Simla, conmion ; June-August.-Ternperate Hinlalaya, 5000-1 2,000 It. 
H;~bit of the British G. dfulluyo. 

*6. Galium aeutum, Edgew. ; PI. Br. Ind. iii. 208. Steins 
prostrate, interlaced, glabrous, shining. Leaves in whorls of 6, 
crowded, glabrous, ovate-lanceolate, less than & in., tip spinescent ; 
nerves lateral, obscure. Flowers white. Fruit smooth. 

The Chor to Sikkim, on rocks, 7000-12,000 ft. ; September, October. 
This species may have been overlooked on Huttoo. 

7 .  Galium cryptanthum, Hemsl. ; Hook. Icon. Plant, t. 1460 ; 
PI. Br. Ind. iii. 209, under G. verum, Xcop. Stems trailing or 
ascending, softly hairy. Leaves in whorls of 4, shortly stalked, 
hairy, ovate, i-3 in., acute ; basal nerves 3, prominent. Flowers 
few, yellow or white, usually produced in only t,he upper whorls. 
Pruit smooth. 

Narknnda ; ,Jr~ly, Auyust.-Ku111:~ol1 to Chaulba, 7000-1 1,000 ft. 

VALERIANACEE 

A SMALL Order widely diffused over nearly all tt>~n])cra,tc I-cgions 
except Australia. 

'I'hc Spilicnarrl of the uncients, Indian Nard uf modrl-11 ti~llc~s, A ' ~ o . ~ o s ~ I I c ~ ~ ~ ~ Y  
.I(ilu?r~~i,~si, belongs to this Order. It  is tl perennial hcrb inhabiting the Alpine 
Hi~nalaya at  an altitudo of 11,000-15,000 ft., and is esteemed on account of 
its aroma and stimulating properties. 

VALERIANA. Origin of naine uncertain.-All temperate 
regions except Australia. 

Perennial, erect herbs. Leaves opposite, undivided or pinnate, 
mostly radical or crowded near the base of the stem ; stipules 
none. Flowers numerous, 2- or 1-sexual, the male and female 
sometimes on different plants, ilT; in. diam. or less, the smaller 
being 1-sexual, in bracteate cymes forming a terminal coryinb or 
panicle. Calyx-tube adnate to the ovary ; limb at  flowering timc 
scarcely perceptible, unrolling afterwards in about 12 linear, hairy 
lobes. Corolla funnel-shaped ; limb 5-lobed, spreading. Stainens 
3, inserted on the corolla-tube, protruding. Ovary inferior, cells 3, 
one containing n solitary, pcnclnlous o\.ule, the ot,hers e~npty ; 



style slender, urlclividc.d, stigma, tcr~ninul. Fruit ~ n ~ a l l ,  1 -cell(btl, 
1-seeded, crowned with the pappus-like calyx-limb. 

Stems 6-18 in. Leaves undivided. Corymb terminal . I .  V. Wullichii, 
Stems 1-5 ft .  Leaves pinnate. Corymbs axillary . . 2. V. Hardwickii. 

1. Valeriana Wallichii, DC. ; P1. Br. Ind. iii. 213. Pubes- 
cent ; rootstock thick, horizontal ; stems 6-18 in., usually tufted. 
Radical leaves persistent, stalked, cordate-ovate, 1-3 x 1-26 in., 
toothed or sinuate, acute. Stem-leaves shortly stalked, smaller. 
Flowers white or tinged with pink, in a terminal corymb 1-3 in. 
across, often 1-sexual, the male and female on different plants. 

Simla, Mushobra ; March-May.-Temperate Himalaya, 7000-10,000 ft.- 
Afghmistan. 

V. pyrolaefolia, Decaisne, PI. Br. Ind. iii. 212, is closely allied to the abovr, 
differing only in its broadly ovate or orbicular, obtuse radical leaves and sessile 
stem- leave^. It occurs on the  Chor and perhaps on Huttort. 

2. Valeriana Hardwickii, U'all. ; PI. Br. Ind. iii. 213. Pubes- 
cent ; rootstock descending. Radical leaves few, soon disappear- 
ing, stalked, ovate, 2 4  x 1&3 in. Stem-leaves pinnate, 3-6 in., 
lower ones stalked, cronrded, upper sessile ; leaflets 3-7, lanceolate, 



usually entire, long-pointed, elid one largest. Plowers \\,bite, in 
numerous, axillary, stalked, compound corymbs forming a long, 
terminal panicle, often 1 -sexual. (Fig. 73.) 

Simla, Mushobra, common ; July-September.-Temperate Him~layva, 4000- 
12,000 ft. 

The root is exported to the plains partly for medicinal use, but mainly a s  
a perfume. 

LI. 

ERECT, u~ually perennial herbs. Leaves opposite, rarely whorled, 
entire, toothed or pinnatifid, prickly in Morina ; stipules none. 
Flowers 2-sexual, crowded in axillary clusters or in long-stalked, 
terminal, involucrate heads. Receptacle of the heads covered 
with scales or hairs. Base of each flower enclosed in a tubular 
sheath or involucel free from or united with the calyx-tube. Calyx- 
tube adnate to the ovary ; limb free. Corolla superior, tubular ; 
limb 4- or 5-lobed, lobes spreading, usually unequal. Stamens 
2 or 4, inserted a t  the mouth of the corolla-tube ; filaments free, 
usually protruding ; anthers 2-celled, versatile. Ovary inferior, 
1-celled ; style long, slender, undivided, stigma terminal ; ovules 
solitary, pendulous. Achene enclosed within the persistent invo- 
lucel, tip free, usually crowned with the persistent calyx-limb.- 
A small Order inhabiting nearly all regions in the Old World 
except Australia. 

Leaves prickly. Flowers in axillary clusters . . 1 .  iWorina. 
Leaves unarmed. Flowers in terminal heads. 

Flowers white. Corolla 4-lobed . . 2. Dipsaczrs. 
Flowers purple. Corolla 5-lobed . . 3. Scabiosa,. 

1. MORINA. In  honour of Louis Morin, a French botanical 
author of the seventeenth century.-W. Asia, S. Europe. 

Glabrous or softly pubescent. Leaves solnetilnes whorlt~tl, 
narro~vly oblong, sinuately pinnatifid, prickly, thistle-like ; uplwr 
ones shorter, sessile, united a t  the base. Flowers sessile, cro~vded 
in the axils of the upper leaves forming a terminal, interrupted 
spike. lnvolucel funnel-shaped, unequally spinous-tootheti. 
Calyx-limb 2-lobed, soon falling off, lobes entire, notched or bifid. 
Corolla-tube long, slender ; limb obscurely 2-lipped, 5-lobed, lobes 
unequal, ultimately spreading. Perfect stamens 2, rudimentary 
stamens usually 2. Stigma broad, disk-like. Achene small. free 
within the involucel. 

For an interesting descl.ipt,ion of the met,hocl of fertilisntion in the flonrcrs of 
t,his genus, see Kerner's Natural History of Plants, ii. 352. 
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Plowers white or pink. 
Calyx-lobes entire. Corolla white or faintly tinged 

wit11 pink . . 1. M .  per~ica. 
Oalyx-lobes notched. Corolla deep pink . . 2. M .  longifolia. 

Flowers yellow . . 3. M .  Coulteriana. 

1 .  Morina persica, Linn. ; Fl. Br. Ind. iii. 216. Stems 13-3 ft,. 
Leaves up to 9 in., hard, very prickly. Flowers white or faintly 
tinged with pink. Calyx-lobes obovate, entire. Corolla-tube 1-1 + 
in. Filaments longer than the corolla-lobes. 

Simln ; May, June.-1'. Himalaya, 6000-9000 ft.-W. Asia, S. Europe. 
The typical M. persica of S. Europe has notched calyx-lobes. 



2 .  Morina longifolia, Wull.; Ir'l. br. Ind. iii. 216. Stems 
2-4 ft. Leaves up to 15 in. Flowers deep pink. Calyx-lobes 
notched. Corolla-tube 1 in. Filaments much shorter than the 
corolla-lobes. (Fig. 74.) 

Mahasu, Theog, Huttoo ; July-September.-Temperate Himalaya,, 9000- 
14,000 ft. 

3. Morina Coulteriana, Royle ; PI. Br. Ind. iii. 216. Stems 
1-2 f t .  Leaves up to 6 in. Flowers yellow. Calyx-lobes bifid ; 
segments spinous. Corolla-tube k g  in. Filaments shorter than 
the corolla-lobes. 

Patarnala ; September.-W. Himalaya, 9000-13,000 ft.-Kashgar. 

2. DIPSACUS. The cla.ssica1 name of the Fuller's Teasel, 
1). fullonurn ; derived from the Greek dipsaein, to be thirsty, 
referring probably to the united leaf-bases holding waltler.-Asia,, 
N. Africa, Europe. 

Dipsacus inermis, Wccll. ; Fl. Br. Ind. iii. 217 including 1). 
strictus, Don. More or less rough with stiff hairs or bristles ; stems 
robust, 4-10 f t .  Leaves ovate or lanceolate, 3-12 in., coarsely 
toothed, long-pointed ; lower leaves pinnatifid, terminal lobe inuch 
the largest ; upper leaves sometimes 3-parted ; stalks dilated and 
united a t  the base. Flowers numerous, white, crowded in hemi- 
spheric, terminal heads 1 in. diam., surrounded by an involucre of 
6-8 spreading, leaf-like bracts. Receptacle covered with broad, 
concave scales abruptly narrowed in long, fringed, spine-like points 
overtopping the flowers when in bud. Involucel small, 4-toothed, 
adnate to  the calyx-tube. Calyx-limb cup-shaped, hairy, 4-angled, 
4-lobed, overtopping the involucel. Corolla pubescent ; limb 
unequally 4-lobed. Stamens 4, anthers protruding. Stigma linear. 
Achene enclosed in the 8-ribbed involncel, crowned with the calyx- 
limb or ultimately naked. 

Simla. Mushobra ; July-October.-Temperate Hirnnlay;~, 6000-12,000 ft. 
Closely allied to the British Small Teasel, D. pilosqrs. 

3. SCABIOSA. From the Latin scabies, mange or itch ; refer- 
ring to the former use of the plants as a remedy for skin diseases. 
-W. Asia, Africa, Europe. 

*Scabiosa Candolliana, Wall. ; 31. Br. Ind. iii. 219. Rootstock 
perennial ; stems tufted, 12-18 in. Leaves chiefly basal, pubes- 
cent, narrowly oblong, 1-14 in., entire. Flo\vers purple, in 
hemispheric, terminal heads 4 in. diam., surrounded with an 
involucre of short, imbricate, ovate bracts. Receptacle covered 
with short, soft hairs. Tnvolucel-base adnate to  the calyx-tube ; 
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linlb scarious, pubescent, funnel-shul)cd, 16-20-ri hhc~rl. Calyx - 
limb conuisting of 5 long, spreading, rough bristles. Corolla 
pubescent, 5-lobed, that of the outer flowers larger and more 
unequally lobed than of the inner. Stamens 4. Stigina capitate. 
Achenes minute, enclosed within the base of the spreading, disk- 
like involucel and crowned by the persistent calyx-limb. 

W. Himalaya, 3000-5000 ft. ; May-July. 
Allied to the British Small Scabious, 8. Colurnbaria. 

LII. COMPOSITE 

HERBS or shrubs. Leaves alternate or opposite, rarely whorled, 
simple or compound ; stipules none. Flowers usually numerous 
and small, crowded in a simple head on the dilated suinmit of the 
stalk or receptacle, surrounded by an involucre of bracts ; or in a 
compound head, having the appearance of a simple head, but 
composed of a number of small, involucrate or component heads, 
containing one or about 12 flowers each. Simple heads are of 
three kinds :-(1) discoid heads, all the flowers tubular and alike, 
the outer flowers sometimes more slender than the inner ; (2) 
radiate heads, the outer or ray-flowers ligulate, i.e. having the lobes 
of the corolla united in a strap-shaped ligule and the inner or disk- 
flowers tubular ; (3) ligulate heads, all the flowers ligulate. 
Inrolucral bracts in one or several series. Receptacle naked, 
bristly or bearing scales or floral bracts, one for each flower, the base 
usually encloshg the ovary. Flowers of a head all 2-sexual ; or the 
outer flowers female or neuter and the inner ones 2-sexual or nlale ; 
or, rarely, the heads or the whole plant bearing 1-sexual flowers. 
Calyx-tub<\ adnate to  the ovary ; limb wanting or appearing as 
a pappus of hairs, bristles or scales. Corolla t'ubular or ligulate, 
inserted on the ovary ; liinb toothed or lobed. Stamens 5. rarely 
4, attached to the corolla-tube ; filaments usually free ; anthers 
cohering in a tube sheathing the style, rarely free, %celled, base 
of each cell soinetinies t'ailed or prolonged downwards in a ininutc 
bristle. Ovary 1 -celled ; style linear. usually divided a t  the top 
in two stigmatic arms ; 01-ule solitary. Fruit a small, dry, 1-seeded 
not or achene, usually crowned with the pappus, so~netiiiles pro- 
longed upwards in a beak.-A very large Order inhabiting all 
parts of the world ; more than a thousand genera have been 
described.-Name from the Latin wmpositus, compound, referring 
to the heads. 

The flowers of most Convposikz are adapted for cross-fertilisation by insects. 
See Miiller's Pertilisntion of Flowers. pp. 315-364 ; Kerner's Natural History 
of Pbnts, ii. 318, Ac. ; Lubbork'e Briti.97, If'ild Flower.9 i n  Relqtion to Itrsccts, 
21. 111.  

R 
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2. Morina longifolia, Wull. ; PI. Br. Ind. iii. 216. Stems 
2-4 f t .  Leaves up to 15 in. Flowers deep pink. Calyx-lobes 
notched. Corolla-tube 1 in. Filaments much shorter than the 
corolla-lobes. (Fig. 74.) 

AIahasu, Theog, Huttoo ; July-September.-Temperate Himalaya, 9000- 
14,000 ft. 

3. Morina Cowlteriana, R ~ y l e  ; PI. Br. I n d .  iii. 216. Stems 
1-2 f t .  Leaves up to 6 in. Flowers yellow. Calyx-lobes bifid ; 
segments spinous. Corolla-tube $-2 in. Filaments shorter than 
the corolla-lobes. 

Patarnala ; September.-W. Himalaya, 9000-13,000 ft.-Kashgar. 

2. DIPSACUS. The cla.ssica1 name of the Fuller's Teasel, 
1). j:udlonum ; derived from the Greek dipsaein, to be thirsty, 
~:eferring probably to the united leaf - bases holding wntler.-Asia, 
N. Africa, Europe. 

Dipsacus inermis, Wall. ; Fl. Br. I n d .  iii. 217 including 1). 
strictus. Don. More or less rough with stiff hairs or bristles ; stems 
robust, 4-10 f t .  Leaves ovate or lanceolate, 3-12 in., coarsely 
toothed, long-pointed ; lower leaves pinnatifid, terminal lobe much 
the largest ; upper leaves sometimes 3-parted ; stalks dilated and 
united at  the base. Plowers numerous, white, crowded in hemi- 
spheric, terminal heads 1 in. diam., surrounded by an involucre of 
6-8 spreading, leaf-like bracts. Receptacle covered with broad, 
concave scales abruptly narrowed in long, fringed, spine-like points 
overtopping the flowers when in bud. Inrolucel small, 4-toothed, 
adnate to the calyx-tube. Calyx-limb cup-shaped, hairy, 4-angled, 
4-lobed, overtopping the involucel. Corolla pubescent ; limb 
unequally 4-lobed. Stamens 4, anthers protruding. Stigma linear. 
Achene enclosed in the 8-ribbed involucel, crowned with the calgx- 
limb or ultimately naked. 

Simla. Mushobra ; July-October.-Temperate Himalaya, 6000-12,000 ft. 
Closely allied to the British Small Te~sel ,  L). piloszts. 

3. SCABIOSA. From the Latin scubies, mange or itch ; refer- 
ring to the former use of the plants as a remedy for skin diseases. 
-W. Asia, Africa, Europe. 

*Scabiosa Candolliana, Wall. ; PI. Br. I n d .  iii. 219. Rootstock 
perennial ; stems tufted, 12-18 in. Leaves chiefly basal, pubes- 
cent, narrowly oblong, 1-14 in., entire. Plowcrs purple, in 
hemispheric, terminal heads 4 in. diam., surrounded with an 
in\-olucre of short, imbricate, ovate bracts. Receptacle covered 
with short, soft hairs. Involucel-base adnate tto the calyx-tube ; 
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limb scitriout;, pube~cent, funnel-shal~etl, 16-20-ri h h d .  Calyx - 
limb con~isting of 5 long, spreading, rough bristles. Corolla 
pubescent, 5-lobed, that of the outer flowers larger and more 
unequally lobed than of the inner. Stamens 4. Stigma capitate. 
Achenes minute, enclo~ed within the base of the spreading, disk- 
like involucel and crowned by the persistent calyx-limb. 

W. Himalaya, 3000-5000 ft. ; May-July. 
Allied to the British Small Scahious, 8. C'olumbaria. 

LII. C O M P O S I T E  

HERBS or shrubs. Leaves alternate or opposite, rarely whorled, 
simple or compound ; stipules none. Flowers usually numerous 
and small, crowded in a simple head on the dilated summit of the 
stalk or receptacle, surrounded by an involucre of bracts ; or in a 
compound head, having the appearance of a simple head, but 
composed of a number of small, involucrate or component heads, 
containing one or about 12 flowers each. Simple heads are of 
three kinds :-(1) discoid heads, all the flowers tubular and alike, 
the outer flowers sometimes more slender than the inner ; (2) 
radiate heads, the outer or ray-flowers ligulate, i.e. having the lobes 
of the corolla united in a strap-shaped ligule and the inner or disk- 
flowers tubular ; (3) ligulate heads. all the flowers ligulate. 
Involucral bracts in one or several series. Receptacle naked, 
bristly or bearing scales or floral bracts, one for each flower, the base 
usually encloshg the ovary. Flowers of a head all 2-sexual ; or the 
outer flowers female or neuter and the inner ones 2-sex~ial or male ; 
or, rarely, the heads or tohe whole plant bearing 1-sexual flowers. 
Calyx-tubtb adnate t o  the ovary ; limb wanting or appearing as 
a pappus of hairs, bristles or scales. Corolla tubular or ligulate, 
inserted on the ovary ; limb toothed or lobed. Stainens 5. rarely 
4, attached to the corolla-tube ; filaments usually free ; anthers 
cohering in a tube sheathing the style, rarely free, 2-celled, base 
of each cell solnetilnes t'ailed or prolonged downwards in a lninutc 
bristle. Ovary 1 -celled ; style linear. usually divided a t  the toy 
in ttu-o stigmatic arms ; ovule solitary. Fruit a small, dry, 1-seedecl 
not or achene, usually crowned wit3h the papgus, solnetiuies pro- 
longed upwards in a beak.-A very large Order inhabiting all 
parts of the world ; more than a thousand genera have been 
described.-Name from the Latin cornpositus, compound, referring 
to the heads. 

The flowers of most Conbposit~ are adapt,ed for cross-fertilisation by insects. 
See Miiller's Fertildsation of Flowers. pp. 315-364 ; Kerner's Xctlural History 
of P h n t , ~ ,  ii. 318, k c .  ; Lubbock's Britid TVild Flozcera i n  Relqtior~ to z ~ t ~ p d ~ ,  
p. 111. 

R 
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The naming of a composite plant will be facilitated if attention 
is paid to the following points :- 

1. Whether the heads are simple or compound. 
2. Whether the heads are discoid, radiate or ligulate. 
3. The character of the pappus or its absence. 
4. The colour of the flowers. 
5. The character of the achenes. 
6. The character of the leaves and involucral bracts. 
7. The characters of the receptacle, whether fl.at or not, 

whether naked or not, and the nature of the bristles or scales if 
present. 

Abstract of the Key to the Genera 

A. Simple heads, subdivided into 
I. Discoid heads ; flowers all tubular. 

11. R'adiate heads ; ray-flowers ligulate, disk-flowers tubular. 
111. Ligulate heads ; flowers all ligulate. 

B. Compound heads, includes only 3 genera. 

A. Simple heads 

T. Discoid heads 

* Pappus of hairs 

Flowers purple or red (white in Eupatoriurn). 
Involucral bracts not spiny. Leaves not priclrly. 

Receptacle naked. 
Leaves alternate. 

Involucral bracts in several series, unequal. 
Stems naked . 
Stems winged . 

Involucral bracts in one series, equal 
Leaves opposite or whorled. Flowers white 

Receptacle bristly. 
Pappus feathery . 
Pappus minutely barbecl . 

Involucral bracts spiny. 
Leaves not prickly or spiny . 
Leaves prickly. 

Stems winged. Pappus not feathery . 
Stems not winged. Yappus feathery . 

Plowers yellow (sometimes white in C'nicus). 
Involucral bracts spine-tipped. 

Spines short. Pappus feathery . 
Spines long, needle-like. Pappus not feathery 

Involucral bracts not spine-tipped. 
I'nvolucral bracts green. 

Style-arms short. 
Herbs. 

Anther-cells tailed , 
Anther-cells not tailed 

. 1. T'srnol~icc. 

. 14. Laqqeru. 

. 37. Emilin. 
, 4. Eupnlorium. 

. 40. drctium. 

. 42. Cnicus.? 
. 45. Tricholepis. 

C. arvensis only. C. argyracanthus and 0. I.Vallichii, former some- 
times has white flowers. = Except C. st~ictn, ~vhisll has minutely radiate 
heads. 
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Shrubs . , 21. Inu2a.l 
Style-arms very long, thread-like . . 36. G'ynum. 

Involucre1 bracts scarious. 
Clusters of heads enclosed by leaf-like bracts . . 16. Filrl7o. 
Clusters of heads not enclosed by bracts . 19. C'?rupl~crliunr. 

Flowers white (see also Eupatorit~m and Cnicus). 
Woolly herbs. Heads many-flowered. 

Heads in a terminal cluster . . 17. Leo~ztopodium. 
Heads in corymbs . 18. Anaphalis. 

Nearly glabrous herbs. ~ e a d s  i-4-flbwereh : . 47. Aindiea. 

* * Pappus of distinct or united scales or of barbed bristles 

Pappus of 3-4 short, club-like ecales. Flowers white . 2. Adenoa.temmu. 
Pappus a toothed ring. Flowers pale blue . . 3. Ageratum. 
Psppus of 2 barbcd bristles. Flowers yellow . . 31. Bidens.' 

Leaves pinnately lobed or divided. 
Heads globose. Outer flowers white, inner yellow 
Heads very small, shining, numerous, in large, 

terminal panicles 
Heads in flat corymbs. Flowers yellow. Leaves 

finely divided . 
Heads in small, panicled clusters. Flowers rose- 

purple. Leaves finely divided . 
Leaves usually lanceolate, never pinnately lobed or 

divided. 
Flower. yellow. Achenes long, ending in a short. 

glandular beak . 
Flowers white or pale yellow. Achenes long, 

club-shaped, covered with stalked glands . 
Heads 1-sexual. Involucre of female heads 

covered with hooked bristles 
Heads conical. Leaves opposite. Flowers white 

or yellow . 
Heads very small, shining, numerous, in terminal 

panicles. Leaves wedge-shaped . 
Flowers orange-red. Involucre and leaves prickly 

. 25. Xanthium. 

11. Radish  heads (ligules minute in Myrinctis and Cfony~u) 

* Pappus of hairs 

Ray-flowers yellow. Disk-flowers yello~v. 
Involuc.ra1 bracts in st~vr~l-a1 serichs, uncql~al.  

Leaves 8talked. 
Jigules minute . 12. L ' o m ~ u . ! ~  
Ligules conspicuous. 

Ray-flowers 10-12 in a head . . 6. Solidago. 
Ray-flowers more than 20 in a head . . 21. I n ~ l a . ~  

Leaves sessile. Heads long-stalkcd . . 22. Vicoa. 
Involucral bracts in one series, equal, a few smaller 

a t  the base . 38. Senecio. 

I. C7nppa only ; the others have radiate heads. B. triportita only ; 
the others have radiate heads. Except A. parrz:jlora, which has wedge- 
shaped leaves. 4 A. parz.<Pora only; the others have pinnately divided 
leaves. VC. slricta only : t,he othcrs hal-e discoid heads. Except I. 
Cappu., which has discoid heads. 
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Ray-flowers lilac or purple. Disk-flowers yellow. 
Ray-flowers in 1 or 2 series . . 10. Aster. 
Ray-flowers in more than 2 series . . 11. Erigerott. 

Ray-flowers white. Disk-flowers white. Heads solitary 48. Ge~bera. 

* * Pappus of bristles or scales 
(sometimes none in Rhynchospermum and Spihnthes) 

Receptacle naked. Pappus of 3-8 bristles, sometimes 
none. Achenes beaked . . 9. Rhynchospermum. 

Receptacle covered with broad, folded scales each 
enclosing several flowers. Pappus of 2-5 minute 
teeth . 27. Ecliptu. 

Receptacle coiered' with 'concave scales each p$rtially 
enclosing a single flower. 

Heads flat, 4-4 in. diam. . . 29. Blainvillea. 
Heads conical, in. long. Yappus sometimes 

wanting . . 30. Spilanthes. 
Receptacle covercd with narrow, flat scales nearly as 

long as the flowers. Pappu~l of 2-3 stiff-barbed 
bristles . . 31. 2iidens.l 

Receptacle covered with small, 3-toothed scales. 
Pappus of several fringed scales . . 32. Galinsogu. 

* * * Pappus none (see also Rhynchospermum and Spilanthes) 

Leaves ovate, lanceolate or triangular. 
Involucral bracts glandular . . 26. Siegesbeckia. 
Involucral bracts not glandular. 

Heads hemispheric. Ligules minute. Receptacle 
naked . . 8. Myria.ct&s. 

Heads flat. Ligules broad. Receptacle scaly . 28. Sclerocarpus. 
Leaves pinnatisect ; segments linear . . 33. Achilles,. 

111, Ligulate heads 

* Pappus of simple hairs 

Achenes beaked. 
Beak of achenes dilated a t  the tip . 
Beak of achenes not dilated a t  the tip. 

Heads corymbose. Stems leafy . 
Heads solitary. Leaves all radical. 

Achenes not beaked. 
Receptacle hairy or bristly. 

Stems naked. Receptacle covered with long 
hairs . 

Stems leafy. Receptacle covered with short 
bristles . 

Receptacle naked. 
Flowel-s purple or white . 
Flowers yellour. 

Juice white, milky. 
Steni lcavro none or few, small and stalked 
Siem-learra I!umerou,s, large, $tern-clasping 

Juic:c yellow. fi5a1-gi~s of leaves beset uith 
minute, whitc teeth . 

51. erepis.= 
54. Taraxacum. 

52. Pterotheca, 

63. Hieracium. 

56. Prenanthes. 

1 Except B. tripartila, which has discoid heads. 2 Except C .  japoniccl, 
which has achenrs without beaks. (1. ,jor)o?tic~ only ; the others havc 
hcnltccl achenes. 



* * 1'sl)l)us o f  feat11c1-y hairs 

Flowers yellow. 
Heade numerouu, corym bose. Lcavee ainuate- toothed 50. Yicriu. 
Heads solitary, terminal. Leaves entire . . 69. Tmgopogon. 

* * * Pappus of short, blunt scales 

Heads sessile. Flowers blue . . 49. Cichorium. 

B. Compound heads 

Component heads, each containing a single flower. 
Heads terminal. Leaves prickly . . 39. Echimps. 
Heads axillary. Lea.ves not prickly . 20. Cmulia. 

Component heads, each cont.aining nhr~ut 12 flowers . 15. Sphmanthua. 

1. VERNONIA. 111 llonour of W. \.'erno~l, LoCal~ist and 
traveller in N. America in the seventeenth century.-Chiefly 
tropical regions ; abundant in America and Africa. 

Erect herbs. Leaves alternate. Heads discoid, corynlbose. 
Involucral bracts in several series ; re~ept~acle naked ; flowcrs 
tubular, all similar, purple ; pappus long, copious ; corolla-tube 
slender, 5-lobed ; style-arms long, acute, hairy all round. Achenes 
pubescent. 
Outer involucral bracts shorter than the inner; tips 

acute . . 1. 1'. ci?tercci. 
Outer involucral bracts longer than the inner; tips 

dilated . . 2. 1'. nnthelmn,i?~ticc~. 

1. Vernonia cinerea, Less. ; Fl. Br. Ind. iii. 233. Pubescent ; 
stems 6-12 in., sometimes decumbent a t  the base, grooved. 
Leaves nearlv sessile, lanceolate or orate, 4-1; in. ; teeth few, 
coarse. ~ e a d s  numerous, in. diam. Involucrd bracts narrowly 
lanceolate, acute, outer ones smaller than the inner ; pappus 
white. Achenes in., terete. 

Binila J August, September.-Througl~out India, izscending to 8000 ft.- 
Tropical Asia, Africa.. Austra,lin. 

2. Vernonia anthelmintica, WilM. ; Fl. Br. Ind. iii. 236. 
Stems robust. erect. 4-6 ft., glandular-pubescent near the top. 
Leaves rough, ovate-lanceolate, 3-5 in., coarsely toothed, long- 
pointed, narrowed into a short stalk. Heads $-$ in. diam. In- 
volucral bracts narrowly oblong, tips dilated, outer bracts longer 
than the inner ; pappus tawny ; corollas often unequal. Achenes 

in., ribbed. 5 

Valleys below Simla ; August.-Throughout India, ascending to  5000 ft. 
Afghanistan. 

ITsually seen near villages. The seeds are used in native medicine. 



2. ADENOSTEMMA. Froni the Greek udelo, a gland, and 
ste,mmn, a wreath, referring to the glandular achenes.-All tropical 
regions. 

Adenostemma viscosum, Forst. ; Fl. Br. Ind. iii. 242. An erect 
herb, 1-3 f t . ,  glandular-pubescent or nearly glabrous. Leaves 
opposite, lanceolate or ovate, 6 x 3 in., coarsely toothed. narrowed 
into the stalk ; uppermost sessile. Heads discoid, corymbose, 
$ in. diam. Involucral bracts herbaceous, spathulate, in 2 series ; 
flowers tubular, white, all similar ; pappus of 3 or 4 short, club- 
like scales ; corolla * in., dilated upwards, 5-lobed ; st,yle-arms 
Io~ig. thicll,. A(ahchtles in., 3- 01, 4-nllgled, glanclllla~.. 

Sutlej valley; August.-Throughout India, ascending to 5000 ft.-All 
tropical regions. 

3. AGERATUM. From the Greek a, without, and geras, old 
age ; the plants continue in flower for a long time.-America. 
The follonring species is naturalised in nearly all tropical regions. 

Ageratum eonyzoides, Linn. ; F1. Br. Ind. iii. 243. An erect, 
softly hairy herb, 1-3 f t .  Leaves opposite, stalked, lanceolate or 
ovate, 3 x 14 in., crenate. Heads numerous, discoid, in. diam., 
in dense, rounded corymbs. Involucral bracts narrow, nearly 
equal, ribbed, acute, in 2 series ; flowers tubular, pale blue or 
white, all similar ; pappus of 3-5 linear, acute, minutely barbed 
scales, united in a toothed, cup-like ring ; corolla-tube dilated 
upwards, lobes 5, short ; style-arms short. Achenes & in., angled, 
black, viscid. 

Sutlej valley ; May-September.-Throughout India, ascending to  6000 ft. 

4. EUPATORIUM. The classical name of some plant of this 
affinity, probably of E. cannabinurn.-Most warm and temperate 
regions. 

Tall, erect shrubs. Leaves opposite or whorled. Heads 
numerous, discoid, in spreading panicles or compact corymbs. 
Involucral bracts few, unequal ; receptacle naked ; flowers 
tubular, pale purple or white, all similar ; pappus rigid, rough ; 
corolla-tube dilated upwards. lobes 5, short ; style-arms long, 
threadlike, pubescent all round, blunt. Achenes Q in., angled. 
Inner involucral bracts obtuse. Heads panicled . . 1. E. Reezjesii. 
Inner involucral bracts acute. Heads corymbose . . 2. E. cannabinurn. 

1 .  Eupatorium Reevesii, Wall. ; Fl. Br. Ind. iii. 243. Hoary- 
pubescent ; stems 4-5 f t . ,  much branched. Leaves shortly 
stalked, lanceolate or ovate, 3 x3 in., coarsely toothed ; upper 
smaller, often entire and alternate. Heads $ in. long, in large, 



spreading panicles. Outer involucral bracts short, inner obtu~e  ; 
flowers pale purple. 

Valleys below Simla ; September, October.--Simla to Bhotan, 2000-6000 ft. 
-China, Japan. 

2. Eupatorium cannabinurn, Linn. ; Fl. Br. Ind. iii. 243. 
Pubescent ; stems 4-6 f t .  Leaves sessile in distant pairs, some- 
times whorled, lanceolate, 4 x 14 in., coarsely toothed. Heads + in. long, in compact, rounded corymbs. Involucral bracts very 
unequal, outer short, inner acute ; flowers nearly white. 

Sutlej valley; July, August.-Temperate Himalaya, 3000-11,000 ft.- 
W. Asia, Europe (Britain, Hemp Agrimony). 

5. SOLIDAGO. Prom the Latin solidare, to make wholo or 
sound ; referring to the reputed healing properties of some 
species .-N. temperate regions ; abundant in America. 

Solidago Virga-aurea, Linn. ; Fl. Br. Ind. iii. 245. An erect, 
pubescent herb ; steins 6-24 in., rarely branched. Leaves alternate, 
lanceolate ; lower 6 5  in., stalked, toothed ; upper smaller, sessile, 
entire. Heads radiate, # in. long, numerous, crowded in a long. 
leafy, terminal panicle. Involucral bracts unequal, narrow, acute ; 
receptacle naked ; flowers yellow ; pappus long, rough ; ray- 
flowers not inore than 10 or 12 ; corolla of inner flowers 5-lobed ; 
style-arms of inner flowers flattened, acute. Achenes ribbed. 

Simla, common ; June-September.-Temperate Himalaya, 5000-9000 ft.- 
Telnperat,e Asia, America, Europe (Britain, Golden Rod). 

6. DICHROCEPHALA. From the Greek dichros, two- 
coloured, and cephle, a head.-Asia, Africa, Polynesia. 

Pubescent or roughly hairy herbs ; stems 6-24 in., usually 
erect, sometimes diffuse. Leaves alternate, more or less pinnatiiid. 
Heads discoid, globose, 6-2 in. diam. Involucral bracts few ; 
receptacle elevated, flat ; flowers minute ; corolla of the outer 
series white, very slender, 2- or 3-toothed, of the inner yellow, 
4- or 5-lobed ; pappus none or in the outer flowers of 2 minute 
bristles. Achenes smooth, flat. 
Leaves stalked. Heads & in. diaru. . 1. D. latifolia. 
Leaves sessile. Heads f in. d i ~ m .  . 2. D. chrysoa.ll te~n~oZi~..  

1 .  Diehrocephala latifolia, DC. ; PI. Br. Ind. iii. 245. 
Stems sometimes diffuse and branching from the base. Leaves 
1 $ 4  in., stalked ; lobes irregularly and coarsely toothed, end lobe 
often broadly ovate. Heads -',- in. diam., on slender stalks, 
panicled. 

Simla, common ; June-September.-Simla to Sikkim, 1000-9000 ft.-Hilly 
districts in 8. India.-Tropical and subtropical Asia, and Africa. 
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2. Dichrocephala chrysanthemifolia, L)C. : E'l. Hr. Incl. iii. 
245. Stems erect. Leaves 1-2$ in., sessile, stem-clasping ; lobes 
toothed or entire, end lobe broad or narrow, lateral lobes usually 
acute. Heads in. diam., usually solitary ; stalks thick, diverging. 
Corollas turning a uniform dull purple when in fruit. (Fig. 75.) 

Simla; July-October.-W. Himalaya, 6000-7000 ft.-Nilghiris, tropical 
Asia and Africa. 

7. CYATHOCLINE. From the Greck cyathos, a cup, and cline, 
a bed ; referring to the cup-shaped receptacle.-India. 

Cyathocline lyrata, Cuss. ; Fl. Rr. Ind. iii. 246. An erect, 
pubescent, sweet-scented herb, 10-24 in. Leaves alternate. sessile, 
1-5 in., pinnatisect ; lobes narrow, sharply toothed. Heads 
discoid, hemispheric, 4 in. diam., in small, rounded, panicled 
clusters. Involucral bracts rather broad, acute ; receptacle 
elevated, cup-shaped ; pappus none ; corollas rose-purple, those 
of the outer flowers very slender, 2-toothed, of the inner larger, 
5-lobed. Achenes minute, smooth. 

Sutlcj va,lley, borders of riccfields, k c .  ; Ma1*ch-3lay.-T11r01ighol1t India, 
ascending to 6000 ft.-Burmah. 
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8. MYRIACTIS. Prom thc Greek rnurios, a thousand or 
many, and actis, a ray ; referring to thc numerous, diverging 
heads.-Asia, Africa. 

Myriacltis Wallichil, Less. ; PI. Br. Ind. iii. 247, including 
M. nepalensis, Less. An erect, much branched, pubescent or 
roughly hairy herb, 1-3 ft. Leaves alternate, ovate or lanceolate, 
1-4 in. ; teeth coarse and irregular, contiguous or distant ; stalks 
winged. Heads minutely radiate, hemispheric, varying from in. 
cliam., paniculate on diverging stalks. Involucral bracts 3 4 -  
seriate ; receptacle convex, naked ; ray-flowers white ; disk- 
flowcrs yellow, turning dull purple in fruit ; pappus none ; ligules 
entire ; corollas of disk-flowers 4-5-lobed. Achenes flat. fimooth. 

Simln, common ; June-September.-Temperate Himalaya, 4000-10,000 f t .  
-Central Asia. 

9. RHYNCHOSPERMUM. Froin the Greek rhyncl~os, a beak, 
and sperma, a seed ; referring to the achenes.-E. Asia. 

Rhynchospermum verticillatum, Reinw. ; Fl. Br. I d .  iii. 248. 
,4 pubescent herb, 2-3 ft. ; branches slender, spreading. Leaves 
alternate, shortly stalked, lanceolate, 1-3 in., entire or faintly 
toothed, long-pointed. Heads radiate, hemispheric, + in. diam., 
on short, thick stalks, oft'en one in every axil along the brancheb. 
Involucral bracts in few series, lanceolate, margins scarious ; 
receptacle flat, naked ; flowers all white or those of t,he disk pale 
yellow ; pappus of 3-8 bristles or none ; ligules entire or notched ; 
corollas of disk-flowers 4-5-lobed. Ac.henes flat, beaked. 

Valleys below Sirula ; duly-October.-Temperate Himalaya, 6000-(j000 ft. 
- -E. -4sia 

10. ASTER. The classical nanlc for seine coinposite plant*, 
dcrived from the Greek aster, a stIal. ; referring to the radiate heads. 
-Most teinperate and cold regions ; abundant in N. America. 

Erect), branched herbs. Leaves alternate. Heads radiate, 
large. 1nvolucra.l bracts in few series ; receptacle flat or slightly 
convex. naked : ray-flowers in one or t,aro series, lilac or purple ; 
ligliles long, entire or minutely toothed ; disk-flowers yellow, 
tlu bulsr. 5-toothed ; pappus copious. rough. Achenes flat tlened. 
Steins straight. Heads 4-$ in. d ia~n.  . . 1. A .  molli~tscukts. 
Stems zigzag. Heads 13-2 in. diam 

Leaves nearly sessile . . 2. A. Thm~soni.  
Leaves on winged stalks . 3. A .  asperl~lus. 

1 .  Aster molliusculus, Wall. ; PI. Br. I nd .  iii. 251. Pubescent 
or hairy ; steins usually tufted, 12-24 in., slender, leafy, often 
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t'ingeti \\lit,h red. Leaves narrowly lanceolate, 1 in., entire or 
obscurely toothed. Heads long-stalked, 4-$ in. diam. ; ray- 
flowers lilac ; ligules short, often recurved ; outer hairs of the 
pappus much shorter than the inner. Achenes hairy. (Fig. 76.) 

Simla, on dry banks, common; May-September.-W. Himalaya. 6000- 
8000 ft.-Tibet. 

2 .  Aster Thomsoni, C .  B. Clarke ; PI. Br. Ind. iii. 252. Hairy ; 
steins 1-3 ft., bending a t  the joints. Leaves nearly sessile, ovate, 
2-4 x 1-24 in., coarsely and sharply toothed, long-pointed. Heads 
14-2 in. diam. Involucral bracts herbaceous ; ray-flowers purple ; 
ligules long, spreading ; pappus of disk-flowers short. Achenes 
pubescent. 

Simla, conllnon in woods ; July-September.-Temperate Himalaya, 5000- 
10,000 ft. 

A form with leaves about 1+ x 9 in. and smaller flowers occurs at Mahasu. 



3. Aster asperulus, ~Vees ; E'l. Br. I I L ~ .  iii. 252. Similar in 
aspect to A.  l'homsoni, but the stem is nearly glabrous, the leaves 
have winged stalks, and the pappusis as long as the corollas. 

Simla ; July-October.-W. Himalaya, 4000-9000 ft. 

11. ERIGERON. The classical name of rt plant allied to the 
Groundsel, Senecio vulgaris, derived from the Greek eri, early, 
and geron, an old man ; some species are covered with hoary down 
when young.-N. temperate regions. 

Erect herbs. Leaves alternate. Heads radiate, small or large. 
I ~lvoli~cr(zl bracts 111 few series ; receptacle flat or slightly couvex, 
nakccl ; ray-flowers in more than two series: lilac or purple ; 
ligules s11ort or long, entire or minutely toothed ; disk-flowers 
yellow, tubular, 5-toothed ; pappus copious or scanty, rough. 
Achenes flattened. 

Ilc.;~du not more than in. tli:~m. Ligulcs slightly e s -  
(-ceding the pappus. 

Heads 4 in. diam. Leavcs orowclccl. linear, 1 -4 i l l .  

long . 1. E. l i ~ ~ i [ o l i ~ ~ ~ s .  
Hcads ) in.' &am. ~ o a v a n  'distant, lanrcolaie or 

obovate, 1-24 in. long . . 2. h'. multiu~ulis. 
Heads 1-2 iu. diam. Ligules far exceeding the pappus . 3. E. multiradicltus 

1. Erigeron linifolius, Willd. ; 171. Br. Ind. iii. 254. More or 
less hairy ; steins 1-3 f t . ,  often much branched. Leaves crowded, 
all sessile, linear, 1i-4 in., and entire, or sometimes the lower ones 
stalked, 4 in. broad and coarsely toothed. Heads numerous, about 
$ in. diam., on slender stdlts, forming a leafy, corymbose panicle. 
Ray-flowers pale purple or white ; ligules slightly exceeding the 
pap Pus. 

Simla, roadsides ; May-August.-A garden escape. 

2. Erigeron multicaulis, DC. ; Fl. Br. Ind. 3. 255, zinder 
E. alpinus. More or less hairy or pubescent ; stems 6-24 in., 
often tufted. Radical leaves stalked, oblong, spreading. Btenl- 
leaves lanceolate, narrowed to a sessile base, 1-24 x $-$ in., or 
obovate, about 2 x $  in., entire or obscurely toothed, acute or 
obtuse. Heads solitary, long-stalked, about B in. diam., in 
terminal, coryrnbose panicles. Involucral bracts linear, outer 
shorter, inner long-pointed ; ray-flowers pale purple ; ligules 
slightly exceeding the pappus. Achenes hairy. 

Simln, common ; May-October.-Temperate Himalaya, 3000-10,000 f t .  
The two extreme forms of this species, ( a )  with narrowly lanceolate, almost 

linear leaves, and ( b )  with broadly oborrate leaves, look very different ; t3he latter 
might for convenience be distinguished as var. obor-abtts ; but the two are con- 
nected by intermediates. 

3. Erigeron multiradiatus, Benth. ; FZ. Br. Ind. iii. 256. 
Hairy ; stems 8-24 in. Leaves sessile, ovate-lanceolate, 14 x i  in., 
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entircb or coarsely toothed: ,zcutth. Heads long-atalltcd, solitary 
or corymbose, 1-2 in. diani. lnvolucral bracts narrow, acute ; 
pappus scanty ; ray-flowers dark purple ; ligules spreading, far 
exceeding the pappus. 

Huttoo, abundant ; August, September.-Temperate Himalaya, 7000- 
12,000 ft. 

12. CONYZA. A classical plant-name, applied to both Inula 
viscosa and Pulicaria vulgaris ; origin obscure.-Chiefly tropicnl 
regions. 

Erect herbs. Leaves alternate. Heads discoid, in C. stricta 
itiinutely radiate, coryrnbose. Involucrnl bracts many, narrow. 
outer smallcr ; receptacle flat or convex, usually naked ; flowers 
palc yellow ; pappus in one series ; corolla of outer flowers 
sleiidc~, 2-3 toothed, minutely radiate in (7. stricta, of  tht. inncr 
larger, 5-lobed ; anther-bases obtuse, not tailed, Achenes minute. 
flattened, pubescent. 

Heads discoid, 4 in. diam. 
Softly hairy. Stems 6-15 in. Heads few, in close 

corymbs . I .  C. japoqaicn. 
Pubescent and glandular. Stems 2--4 ft. Heads 

numerous, in spreading corymbs . . 2. C.  ~i~sc idu ln .  
Hcnds minutely radia,te, very numerous, 2 in. tliam., in !argc 

corymbs . . 3. C. ~tr ic ta .  

1. Conyza japonica, Less. ; PI. Br. Ind. iii. 258. Softly hairy ; 
stems 6-15 in., often tufted, simple or branched. Leaves sessile, 
often crowded, obovate-spathulate, oblong or lanceolate, 1-3 in., 
coarsely toothed, base of upper leaves sometimes dilated. Heads 
globosc, + in. diam., in terminal, close corymbs. In\rolucral bracts 
acute. lTari&le in shape and cutting of leaves and in hairiness. 

2. Conyza viscidula, Wall. ; E'l. Br. I d .  iii. 258. Pubescent 
and glandular ; stems 2-4 ft., leafy, niuch branched. Leaves 
lanoeolate, 2-4 in., narrowed to both ends, entirch or toothed. 
Heads nuinerous, Q in. diam., in large. spreading corynlbs. 

Watel-works Kond, Mushobra ; Scptem her.-Simla to Hr11.1nah. 1000- 
7000 ft.-l3. Asia, Australia. 

3. Conyza stricta, Willd. ; PI. Br. Ind. iii. 258. Hoary-pubes- 
cent or rough ; stems 1-24 f t . ,  leafy, much branched. Leaves 
pinnately lobed and toothed or linear and entire, 1-2 in. ; upper 
ones smaller. Heacls very nulnerous, minutely radiate, in. diam., 



on slender tjtolk~ forming large, terminal and axillary corymbs. 
Ligules very short, notched ; corolla of inner flower8 5-lobed. 

Sinlla, common ; August, Septe1nher.-'l'en1perate H imnlaya, 1000-(WOO ft. 
-S. India, Burmah.-E. Africa. 

13. BLUIVIEA. In honour of Dr. C. L. Blume, a Dutch bota- 
nist of the nineteenth century .-Tropical regions of Asia, Africa, 
and Australia. 

Blumea Wightiana, C .  ; Fl. Br. Ind. iii. 261. An erect 
herb densely covered with soft, often glandular hairs; stems 
10-24 in., simple or branched. Leaves alternate, toothed ; lower 
ovate, 1&-2 x$-1 in., stalked or nearly sessile ; upper lanceolatc: 
or linear, smaller, seseile. Heads discoid, $ in. diam. or ratlhcr 
less, crowded in stalked, terminal or axillary cymes. Outer 
involucral bracts few, short, inner many, narrow, acute, slightly 
exceeding the flowers ; receptacle flat, naked ; flowers pale ;yellow. 
often a few purple ones in the centre ; pappus scanty ; corollas of 
outer flowers very slender, minutely 2-3-toothed, of inner larger, 
4-5-lobed ; anther-cells tailed ; style-arms short. Achenes minute, 
angled, slightly pubescent. 

Valleys below Simla ; April4uae.-Throughout India, ascending t,o 4000 ft,. 
-Tropical Asia., Africa, Australia.. 

14. LAGGERA. In honour of 1)r. Lagger, a Swiss botanist 
of the nineteenth century.-Tropical regions of Asia and Africa. 

Laggera alata, Schullz-Bip. ; Fl. Br. Ind. iii. 271. An erect, 
glandular-pubescent herb ; steins robust, 2 4  f t . ,  leafy, winged 
with the decurrent leaf-bases. Leaves alternate. oblong, 4 x 1 in., 
acute ; teeth numerous, small, sharp. Heads many, discoid, $ in. 
diam., in axillary racemes often forming a large, terminal, leafy 
panicle. Involucral bracts many, narrow. rigid, acute, the outer 
shorter, the inner equalling the flowers ; receptacle flat, naked ; 
pappus white ; flowers purple ; corollas of the outer very slender, 
minutely toothed, of the inner larger, 5-lobed ; style pubescent,. 
Achenes small, hairy. 

Sutlej and Giri valleys ; September, October.-Hilly districts throughout 
India, 1000-6000 ft.-Tropical Asia and Africa. 

L. flava, Benth., is common in the plains and may occur in the hills below 
3000 ft. ; i t  differs from L. alatrc in its slender, naked, glabrous stem and yellow 
flowers. 

15. SPHiERANTHUS. Prom the Greek spltaira, a globe, and 
antims, a flower, referring to thc sh;~l)c of thc inflorescence.- 
Tropical rcgions of the Old IVorld. 
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"Sphaeranthus indicus, LZ'ILYL. ; 4'1. Br. I n d .  iii. 275. A nearly 
erect, softly hairy, shrub-like herb ; stems 6-18 in. ; branches 
long, spreading, winged with the decurrent leaf-bases. Leaves 
alternate, sessile, obovate-oblong, 4-1& in., narrowed to the 
base, toothed. Heads compound, globose, about + in. diarn., 
solitary, terminal ; component heads numerous, very sluall, 
crowded, each containing about 12 pink or purple flowers. 
lnvolucral bracts nearly as long as the flowers, linear, hairy at  thc 
tip ; receptacle naked ; pappus none ; outer flowers 10-12, female, 
corolla-tube dilated in the middle, 4- or 5-toothed ; innermost 
flowers 2 or 3,2-sexual, corolla-tube slender, straight, 2-3-toothed. 
Achenes minute. 

Throughout India, cornmoil on dry ricefields, ascending to 6000 ft .  ; 
December-March.-Tropical regions of the Old World. 

16. FILAGO. Proiri the Latinfilurr~, a thread ; referring to thc 
cottony leaves and stems.-Temperate regions of the Old World. 

Filago germanica, Linn. ; Fl. Br. Ind. iii. 277. A nearly erect 
or prostrate, cottony herb ; stems 1-6 in., branched from the base. 
Leaves alternate, obovate-oblong, in., stalked or sessile. Heads 
numerous, discoid, & in. long, crowded in sessile clusters in the 
forks of the branches, the clusters enclosed by lea,f-like bracts. 
Involucral bracts pale yellow, scarious, shining, acute ; pappus 
rough ; corollas of the outer flowers very slender, of the inner 
larger but scarcely dilated at  the top, 4-5-toothed. Achenes 
minute, rough. 

Suni, in the Sutlej valley, on dry, rocky ground ; April -June.-N. India. 
ascencling to 3000 ft.-UT. Bsia, Europe (Britain, Cudwced). 

17. LEONTOPODIUM. Prom the Greek leon, a lion, andpous, 
podos, a foot ; referring to  the clustered heads.-Mountains of 
Europe and Asia. 

Leontopodium alpinum, Cuss. ; 171. Br. Int l .  iii. 279. A peren- 
nial, woolly herb ; floc\~ering-st8ems tufted, 2-6 in., slcndcr, leafy, 
erect or nearly so. Leaves sessilc, 4-1 in., entir~ch ; basal spathlr- 
lute, rosulats ; stem-leaves linear, alternate. Heads discoict, 
1-sexual, : in. long, 3-5, sessile irl a terminal c1ustc.r \+it11 a, fen 
spreading, densely woolly, leaf-like bracts a t  its base. 1n1-olucra,l 
bracts in many series, scarious, oblong-lanceolate, purple-tipped, 
the outer ones woolly ; receptacle convex, nalied, pitted ; pal)j)ns 
in one series, longer than the corolla,, ininutt.ly barbed ; corollas 
white, tubular, of two lrinds, those of the female flowers linear, 
irlinutely 5-toothed, those of the male flowers dilated in the 
upper half, deeply 5-toothed. Perfect achenes ovoid, rough ; 
those of the male flowers linear, smooth. 

'Cheog, in pastlires, Narliundn ; May, tlune.-Alpine H i r n a l n ~ , ; ~ .  - 
18,000 ft.-C'clntl*al Asia, Eul.ol)c (tlic I.:dcbl-\\'c,i~s o f  t l i c b  - \ I I ) ~ ) ,  
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18. ANAPHALIS. An alteration of the Greek gnuphulion, 
lock of wool.-Asia, chiefly in temperate and mountainous regions. 

Herbs, Inore or less densely covered with woolly or cottony 
tomentum ; stems erect, leafy. Leaves alternate, entire, stem- 
clasping, often lobed a t  the base. Heads discoid, small, clustered 
in terminal or axillary corymbs. lnvolucral bracts in many series: 
scarious, shining, the outermost short and woolly, the inner longer ; 
receptacle naked ; flowers nunlerous, \vhite or pale yellow ; pappus 
free ; corolla of the outer flowers very slender, 2-4-toothed, of thc 
inner slightly larger, 5-lobed. Achenes minute, oblong, glabrous. 

Involucral bracts acute, spreading in flower. 
Leaves narrowly lanceolate, +1 in. Heads 2-7 in a 

corymb . . 1. A . ? ~ u b i g e r ~ n .  
Leaves broadly ovate, 2 4  in. Numerous heads in a 

corylnb . . 2. A .  tripli?l~rvi.q. 
Involucral bracts obtuse. crect in flower. 

Leaves lanceolate. 
Leaves thin ; lower surface cinnamon-red or grey . 3. ,I.  C ~ ~ L ~ L U T I U ) ~ I L C ( I .  

Leaves thick ; lower surface white . . 4. -4. adnata. 
Leaves linear. 

Leaves 1+2 in. ; basal lobes long, decurrent . 5.  A. uruneostr. 
Leaves &1 in. ; basal lobes short . (i. A. contorla. 

1. Anaphalis nubigena, DC. ; Fl. Br. Ind. iii. 279 under 
var. intermedia. Stems tufted, slender, 6-12 in., unbranched. 
Leaves usually few and scattered,. sometimes crowded towards 
the base of the stem, narrowly lanceolate or spat,hulate, i-1 in., 
tipped with a small, black, naked point.. Heads 2-7, 4 in. dianl., 
in a terminal corymb. Involucral bracts acut'e: spreading in flo\vcr. 

Theog, Huttoo ; Jnly, LAugust.-.41pine Himala\-a. 9000-10.000 ft. 

"2. Anaphalis triplinervis, C. B. Clarke ; Fl.  Br. Ind. iii. 281. 
Stems robust, 1-2 ft.: usually unbranched. often flexuous. Leaves 
3-5-nerved, broadly ovate, 2-4 x 1-2 in.. acute or obtuse, tipped 
I\-it11 a small, black, naked point'. Heads 4 in. diarn.. nuinerous, 
in t.ermina1 corymbs. In\-01ucra.l bracts acute, spreading in 
flowrcr. 

'I'cmperate Himalaya, (iU0U-10,UOO ft. ; July, August.- Abundant on the 
,T;llowri Pass. 

3. Anaphalis cinnamomea, C'. U. Ckrke  ; 1?1. Br. l n d .  iii. 381. 
Stems 1-2 f t .  Leaves 1-%nerved, narrowly lanceolate. 2-5 x 4-a 
in., acute, usually shortly lobed a t  t'he base ; upper surface dark 
green, lower cinnamon-red or grey-tolnentose. Heads 3 in. diam., 
numerous, in terminal. compound corymbs. In\-olucral bracts 
broad, obtuse, erect in flower, spreading in fruit. (Fig. 77. ) 

Siulla, Shnli ; Septembt.r.-Tenzl,tbrotc Hi1nn1w-p 5000-9000 ft.-13. Asia. 



256 1,TI. COMPOSITB 

4. Anaphalis adnata, L)C7. ; Pi. Hr. Ind. iii. 282. Stems 
robust, 2 4  ft. Leaves thick, broadly lanceolate or oblong, often 
spathulate, 3 x 2 in., acute ; basal lobes, if present, short. Heads 

in. diam., numerous, in dense, rounded, terminal and axillary 
corymbs. Involucral bracts broad, obtuse, erect in flower, spread- 
ing in fruit, outer ones usually pale yellow. 

Simla, Shali ; September.--Simla t o  Bhotan, 000-8000 ft.--Burnah. 

6 .  Anaphalis araneosa, UCv. ; 1 .  r .  1 .  i .  2 .  Stouls 
1-3 fb., more or less winged by the decurrent leaf-bases. Radical 
leaves oblanceolutc.. Stcm-leaves linear, 1 i-2 x A-i in., acutr., 
margins often recurved, basal lobes usually long, acute and 
decurrent. Heads A in. diam., very numerous, forming a broad, 
terminal corymb 3-6 in. across. Involucral bracts broad, obtuse, 
erect in flower, spreading in fruit. 

Simla, common ; September.-Temperate Hiniitlay;~, 6000-8000 ft. 

6. Anaphalis contorts, Hook. f. ; PI. Hr. I d .  iii. 284. Stems 
6-18 in., usually branched froill the base ; branches oftc:n deoum- 



bcnt. Leaves usually crowded, lhc:a~-, 8-1 /: in., acutc: or obtuncn, 
shortly lobed a t  the base, rnargins solnctimes recurvecl. Heads 
$ in. diam., in dense, terminal corymbs. Involucral bracts broad, 
obtuse, erect in flower, spreading in fruit, outer ones often pale 
purple. 

Simla, common; August, September.-Temperate Himalaya, 7000- 
10,000 ft. 

19. GNAPHAUUM. The Greek name of it woolly plant, 
probably G. germanicum, the Cudweed of Britain ; derived from 
gnaphalion, a lock of wool.-Temperate and subt,ropical regions. 

Erect, more or less softly \voolly herbs. Leaves alternate, 
entire. Heads discoid, nunzerous, & in. diam., in irregularly 
globose clusters a t  the end of corymbose branches. Inrolucral 
bracts many, erect, scarious. shining, inner as long as the flowers, 
outer shorcer ; receptacle flat. naked ; flo\rrrrs bright yrllow ; 
IXI,PIIUS scanty, hairs free at tmhe base ; corolla of the outer 
flowers slender, 3-4-toothed. of t hc inner larger. 5-t~ot~hrd. 
Achenes oblong, slender, rough. 
I,eaves spathulatc ; hot11 surfaccs woolly . . 1 (#'. l ~ i t e o - ( 1 1 / ) 1 1 1 1 / .  

J,caves linear ; uppcr ~urface green, glabrous, lower ~\-oolly 2, (:. ~ ~ ~ ~ ~ O ~ C ~ I C I I I I ~ .  

2 .  Gnaphalium luteo-album, Linn. ; Fl. Br. I?d .  iii. 288, 
under var. multiceps. Stems often tufted, 6-18 in., simple or 
branched. Leaves crowded or distant. sessile, basal lobes some- 
times decurrent, spathulate, 1-3 x $-+ in., both surfaces woolly ; 
uppermost leaves lanceolate, acute. 

Simla, common ; June-August.-Throughout India, ascending to 10,000 ft. 
-Most warm and temperate regions (Britain, Jersey Cudweed). 

Var. 2, pallidurn, differs only in the heads being pale brown instead of bright 
yellow ; it is common in the plains and may occur in the Sutlej valley.-In the 
British form of this species the heads are pale yellow. 

2 .  Gnaphalium hypoleucum, DC. ; Fl. Br. Ind. iii. 288. 
Steins robust, 12-24 in., pubescent near the base, woolly on t,hc 
upper parts, usually much branched. Leaves sessile, linear, 
1 $-2$ x + in., long pointed ; upper surface green and rough, lo~ver 
\vhite and \voolly ; basal lobes blunt. 

Simla, common ; September, Oct,ober.-Temperat,~ Himalaya, 3000-7000 ft.  
--Nilghiris.-E. Asia,, N. Sfricn. 

20. CIESULIA. Froin the Latin cceaullce, having blue eves ; 
referring tlo the flo\vers.-India. 

Caesulia sxillaris, Roxb. ; Fl. Br. Ind. iii. 291. A glabrous, 
erect herb, 6-12 in. Leaves alternate, sessile, dilated a t  the base, 
narro\vly lanceolats, 2 4  x i -+ in., long-pointed ; keth  small: 

S 
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rather far apart,. Heads conlyound, axillary, sessilc, globose, a-$ in. diam., involucrate ; component heads numerous, crowded 
on a flat receptacle, each containing a single, blue-purple or white 
flower. Involucral bracts 2, opposite, embracing the flower, keeled 
and winged a t  the back, tips erect, free, acute ; pappus none ; 
corolla tubular, 5-lobed. Achenes flattened, margined, enclosed 
within and adnate to the involucral bracts. 

Sutlej valley, common in ricefieldq and marshy ground ; July-October.- 
N. India, ascending to 3000 ft. 

21. INULA. The classical name of the Elecampane, I. Hele- 
nium.-Asia, Africa, Europe. 

Shrubs. Leaves alternate, toothed. Heads large and solitary, 
or small and in corymbs, radiate except I. Cappa. Involucral 
bracts unequal, narrow, rigid, leaf-like in I. grandijora ; 
receptacle naked ; flowers yellow ; ray-flowers more than 20 ; 
pappus scanty, rough ; corolla of outer flowers ligulate, except 
I. Cappa, of inner tubular, 5-toothed. Achenes small, cylindric, 
silky. 
Heads radiate. 

Heads 2-24 in. diam. Ligules narrow, &1 in. long . 1. I. grandi$orcc. 
Heads 4 in. diam. Ligules broad, short . . 3. I .  czispidntrr. 

Heads discoid, + in. diam., somet,imes with a few very short 
ligules . . 2. I. Cappa. 

1. Inula grandiflora, WilEd. ; PI. Br. Ind. iii. 294. Bristly 
hairy ; stems leafy, 12-18 in., simple or branched. Leaves sessile: 
dilated a t  the base, lanceolate, 2-3 x 2 in., glandular-toothed, 
fringed with long hairs. Heads 2-2& in. diam., solitary. Involu- 
cral bracts toothed, outer ones long, leaf-like, inner shorter, 
narrow ; ligules narrow, 2-1 in. long, 3-toothed. 

Matiana ; September.-Temperate Himalaya, 8000-12,000 ft.-W. Asia. 
Abundant on the Jalowri Pass. 

2. Inula Gappa, DC. ; PI. Br. Ind. iii. 295. Aromatic ; 
stems robust, 4-8 f t .  ; branches and inflorescence tomentose. 
Leaves thick, shortly stalked, oblong-lanceolate, 3-6 x i-l& in. ; 
upper surface hairy, lower softly and densely silky ; teeth close- 
set, short. Heads very many, Q in. diam., in numerous, crowded, 
rounded corymbs, not radiate or with few and very short ligules. 
Involucral bracts linear, rigid, acute, inner ones as long as tho 
flowers, outer gradually shorter. 

Valleys below Himla ; September, October.--Simla to Bhotan, 4000-6000 ft  
-E. Asia. 

3. Inula cuspidata, C .  B. Clarke ; Fl. Br. Ind. iii. 296. Stems 
4-8 f t .  ; branches slender, nearly glabrous. Leaves thin, stalked, 
ovatc-lanceolate, 5 x2 in., long-pointed ; upper surface rough, 



lower thinly pubescent ; teeth numerous, p mall, uharp. Head6 
Inany, radiate, + in. diam., on slender stalks crowded in broad, 
terminal corymbs. Involucral bracts linear, rigid, acute, inner 
ones as long as the flowers, outer shorter ; ligules short, broad, 
2- or 3-toothed. (Fig. 78.) 

Simla, common ; September, October.-W. Himalaya, 4000-7000 ft. 

22. VICOA. In honour of G. B. Vico, an Italian scientific 
author of tehe end of the seventeenth and beginning of the 
eighteenth centuries.-Asia, Africa. 

Rough or softly hairy, erect herbs ; stems leafy, branched. 
Leaves alternate, stem-clasping, lobed a t  the base. Heads radiate, 
long-stalked. Involucral bracts many, inner ones as long as the 
disk-flowers, outer shorter ; receptacle flat, naked ; flowers yellow ; 
pappus scanty ; ligule,s 1- or 2-toothed ; corolla of disk-flowers 
5-lobed. Achenes small, cylindric, silky-pubescent . 
Roughly pubescent. Flowers orange-yellow. Ligules short, 

broad, recurved . . 1. V .  artricz~lnla. 
Densely and softly hairy. Flowers bright yellow. Ligules 

long,fnarrow, spreading . , 2. V.  vestita. 



1 .  Vicoa auriculata, C'USJ.'. ; I .  I f I .  i 2 .  l<ol~gbly 
pubescent ; steins rigid, slender, 1-3 ft., usually red. Leavchs 
rlarrowly lanceolate, 2 x: in., toothed or entire, acute ; basal lobes 
blunt. Heads orange-yellow , $-$ in. diam. Involucral bracts 
narrow, acute, tips erect or recurved ; ligules short, broad, 
recurved. 

Simla. ; September, Octobel*.-Throughout India, ascending t o  GOO0 ft. 

. 2. Vicoa vestita, Benth. ; Fl. Br. Ind. iii. 297. Densely and 
softly hairy ; stems 10-18 in. Leaves thin, oblong-lanceolate, 
1-2 x i -1  in., toothed ; basal lobes short, obtuse. Heads bright 
yellow, $-1 in. diam. Involucral bracts long, linear, fringed, tips 
recurved ; ligules long, narrow, spreading. 

Sutlej valley, in cornfields : April.-Throughout India, ascending t o  4000 ft. 
---Afghanistan, 

23. CARPESIUM. From c a r p ~ ~ ~ i o n ,  the Greck name of sollle 
aromatic plant.--Asia, Europe. 

Erect, branched herbs. Lea\res alternate, lanceolate. Hcatls 
tliscoid. In~rolucral bracts many, outer ones green, inorth 01. 

I(LSS leaf-like, inner much shorter, dry, broad. oblong, obtuso : 
rihc*eptaclc f a t ,  naked ; flowers yellow ; pappus none ; corolla of 
o u t c ~  flowers 3-toothed, of the inner slightly larger, 5-tootthe(\. 
Achenes long, smooth, ribbed, tip shortly beaked, glandnlar. 
Heads 8-1 in. dianl., solitary, terlninal, nodding . . 1. ('. c~~n t (?o t t .  
I-1~nds not  Inore than  in. diam. 

Ht.ads few, solitary or in srnall cllisters at the  end of 
long, axi1la1-y stnl l<s. JJeavc>a broadly lanceolute . 2. ('. Imcltelifoli~r 111. 

Licnds nnmcl-onn, sxilli~ry, 1learl.v scssilc 01. ill 
i~?tilla~-y rncrrncn. I lc.nves 11i~1.1.owly In~lr~olilt~cb . 3. G'. 111trotn?roidr .s. 

I 
1. Carpesium cernuum, Linn. ; PI. Br. Ind. iii. 300. Pubescent 

or shortly hairy ; stems 1-3 f t .  Leaves lanceolate, 2-5 x 2-14 in.. 
toothed, acute ; lowcr ones narrowed into a short, winged sta,ll<. 
upper sessile. Heads $-1 in. diam., terminal, solitary, nodding : 
s(*\.chral of the ontt?r in;olucml bracts largcl. leaf-likv. 

Si~~t l i l ,  (~0111111011 in \voo(Is ; A ~ ~ g ~ ~ t - O c t o l ) f \ ~ : -  'I'r~ill)c~rtlt~ Hi~l l i~ lnyi~ .  (iOOO- 
8000 ft .-AN~~L, K':~II 'o~)( ' .  

'I'hc Sitnla plant i.r co,tttrir~n ~tropriutrt of thc. Fl. Hr. Ittd. 17ii~.. ,,t~dzttt- 
c-rilostitrt, ocar.urs a t  I\/lahnsrl ; i t  is clistingrrishetl I)y its Inrgc, ovi1tcb Ici l \ r~*~ i ~ l l  I\ it11 
\vingc.d ~ t i ~ l l i ~ ~ ,  nntl the Ionz. stiff. Icnfless s tn l l i~  of the h('i1ds. 

. . . 2. Carpesium trachelifolium, Le,~.s. ; Fl .  Hr. I n d .  111. 301. 
More or less cor-chrc>d with long, soft hairs ; steins 10-18 in. Lower 
leaves long-stalltcd. broadly lanceolatc., % x 1 in.. cordate, sinuatc- 
toothed ; upper smaller: sessile, nearly entire. Hcads fe~\ , ,  not 
111ore t!hnn $ in. diam., solitary or in s~riall clusters a t  the entl of 
long, axillary stalks. 
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3. Carpesium abrotanoides, Li?zr~. ; 14'1. Br.  1 .  iii. 301. 
Pubescent or nearly glabrous ; 8tc.m~ 2 4  f t .  ; branchcu long. 
slender, leafy. Leaves sessile, lanceolatc, 4-8 x 4-1 4 in., nur~.o\vctcl 
to both ends, entire. Heads numerous, inserted along thcb whole: 
length of the branches, not niore than in. diain., axillary , semil(. 
or shoftly stalltc*d or crowded in short, erect, axillary race~ncs. 

Valleys below Simlu, not C O I ~ ~ ~ ~ L O I I  ; -August, Sc*ptetilber.- 'l'e~np~~t~iitc~ 
Hinlalaga, 4000-6000 ft.-Asia, Europe.. 

The flowers, which have a 1)owerful odour, ;lrcb used in Kashruir to dye uilli. 

24. ADENOCAULON. Fro111 the Greek uden, a gland, and 
cuulos, a stem or stalk.-Himalaya, Japan, N. America. 

Adenocaulon bicolor, Hook. j. ; FL. Br. Ind.  iii. 302. An erect 
herb, 1-3 f t .  ; steins and branches co\.cred with grey, cottony hairs. 
Leaves alternate, thin, orbicular. 2-4 in. across, cordate. tsinuately 
angled and toothed, upper surface glabrous. lower white-tomcn- 
tose : lower leaves on long, more or less winged stalks ; upper 
smaller, sessile. Heads discoid, 4 in. diam., in a loose panicle ; 
branches slender, viscidly glandular towards the end. lnvolucrnl 
bracts 5. green, spreading, reflexed in fruit ; receptacle flat, naked ; 
flowers about 10. lvhitc or pale yello\i., outer ones only fertile ; 
pappus none ; corolla 4- or 5-lobetl. Achenes long. clu b-sha1)ecl. 
covered with stalked glands. 

N;~rkundrt, in forest ; Angust.--Sinilrt to Sikkiu~, (iOW-9000 ft. --I\'. . A ~ i i l ,  

N.\V. America. 

25. XANTHIUM. Fro111 u l i o  the Grcek ilrtrllc of 
X'cr~t t l~iu~~ IVtruv~~uriun~. deril-ccl from a.o~ztlws, yello\ir ; the 
allcicnt,~ cstracted a (ly(b fro111 tllcb j~lalit.--Sati\.cx COUII~I .Y u11- 
c*ortajl1 ; no\\; ~riclely dis1)eracd throughout trol)ic.al and to~l~l)eral(* 
lut*gions. .I c.asual \\.c>eci in 8. England. 

Xanthium Strumarium, Linn. ; Fl. Br. Zr~d.  iii. 303. An erect, 
coarse herb, 1i-3 f t . ,  sometimes illore. Leaves alternate, rough, 
long-stalked, cordate, lobed and toothed, triangular and about 
2 x 1 in.. or orbicular and 4 in. across. Heads 1 -sexual, inale and 
female on the same plant, combined in axillary or terminal clusters. 
Male heads uppermost, globose, 4 in. diain. ; involucral bracts few. 
short, narrow, in one series ; receptacle cylindric ; flowers numer- 
ous, crowded, each enclosed in a translucent scale ; pappus none ; 
corolla white or green, tubular, 5-toothed ; filainents united, 
anthers free ; ovary and style rudimentary or wanting. Female 
heads ovoid, 3 in. long ; outer involucral bracts few, short, inner 
many, in one series, narrow, united, covered with hooked bristles 
and terminating in two strong, hooked beaks ; flowers 2 ; pappus 
and corolla none ; style-branches long. thread-like. l)rotru(ling 
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froin between the beaks. Achenes obovoid, thick, enclosed in thc. 
hardened, involucral bracts. 

Valleys below Sirnla, coinlnon near villages and roildsitlcs ; April-November~, 
--Common throughout India, ascending to 5000 ft.-Most tropical and tc-111- 
perate regions. 

A plant of anomalous structure. Nativc nanie chota duluru. 
This species is naturalised in Australia, where i t  has become a troubleso~~ic. 

weed, and the Govern~neiit of Q~~ccrlsland has ~ p c n t  uonsider.able sums in its 
attcnipted estirpation. 

26. SIEGESBECKIA. In honour of Dr. J. G. Siegesbeck, u 
German botanist of the eighteenth century.-Tropical and suh- 
tropical regions. 

Siegesbeckia orientalis, Linn. ; PI. Br. Ind. iii. 304. An erect 
herb, 1-3 f t . ,  clothed with crisped hairs ; branches opposite. 
spreading. Leaves opposite, ovate or broadly triangular, 2-5 x 
1;-4 in., coarsely toothed, acute or obtuse ; stalks winged. Heads 
radiate, & in. diam., in leafy panicles. Involucral bracts in two 
series, the outer five bracts spathulate, long, narrow, spreading, 
glandular-pubescent, inner ones shorter, erect ; receptacle flat. 
covered with small, concave scales ; flowers yellow, sometimes 
white ; pappus none ; ligules 2- or 3-lobed ; corolla of the inner 
flowers 3-5-lobed. Achenes curved, angled, blunt a t  the base. 

Sirnla, common ; September, October.-Throughout India, ascellding to  
6000 ft,.-All warm regions. 

27. ECLIPTA. Proin the Greek ecleipo, to omit or leave out ; 
referring to the absence of the pappus.-Most tropical regions. 

Eclipta alba, Hassk. ; PI. Rr. Ind. iii. 304. A slender, usually 
c.1-cct. roughly pubescent herb, 1-2 ft. Leaves very variable, 
opposite, sessile, narrowly lanceolate, 2-3 x+$ in:, toothed or 
nearly entire. Heads radiate, +-Q in. diam., termma1 on erect 
stalks. Involucral bracts leaf -like, outer larger ; receptacle flat, 
covered with broad, folded scales each enclosing several flowers ; 
flowers white ; pappus of 2-5 minute teeth ; ligules 2-toothed or 
entire ; corolla of the inner flowers 4-5-lobed. Achenes narrowly 
oblong, ribbed, tipped with the pappus teeth. 

Valleys below Sitnla, in ricefields or marshy ground ; August, September.- 
Throughout India, ascending to  5000 ft.-,411 warm regions. 

28. SCLEROCARPUS. From the Greek scleros, hard, and 
carpos, fruit .-Asia, Africa, tropical America. 

Sclerocarpus africanus, Jacq. ; 3'1. Br. Ind. iii. 305. An erect, 
roughly pubescent herb, 1-2 ft .  Leaves lo\ver us~ially opposite, 



upper alternate, ovate, 2& x 1) in., narrowed into a short  talk, 
acutely toothed. Heads radiate, +$ in. diam., a t  the end6 or in 
the forks of the branches. Involucral bracts fcw, leaf-like, outcr 
spreading ; receptacle convex, covered with large, ribbed scales 
enfolding the lower half of the fertile disk-flowers ; flowers yellow ; 
pappus none ; ligules broad, spreading, notched ; corolla of the 
disk-flowers 3-5-toothed. Achenes curved, ribbed, enclosed in the 
hardened, pointed scales. 

Valleys below Simltt, in cornfields; July, August.-Throughout India, 
ascending to 5000 ft.-Tropical Africa. 

29. BLAINVILLEA. I11 honour of 1). de Blainville: a French 
zoologist of the nineteenth century.-Ncarly all tropical regions. 

Blainvillea latifolia, 1K'. ; 1 .  r .  1 .  i .  5 .  A stit'f, 
roughly pubescent, erect herb, 1-2 ft. lower ol)l)osite, 
upper alternate, ovate or triangular, 3 x2a in., toothed. Heads 
radiate, k g  in. diam., terminal at  the end of branches or aaillary 
and nearly sessile. Involucral bracbs few, outer ones broad, leaf- 
like, inner gradually passing into scales ; rcccptacalt~ co\~ered with 
rigid, coilcave scales each embracing a flojver ; fio\vers yellou. ' 
or u.hitle ; pappus of 2-5 unequal bristles united in a short 
ring ; ligules sniall, 2- or 3-toothed ; corolla of the disk-flowers 
5-lobed. Achenes 3-angled, inner ones often flattened, each 
enclosed in a scale. 

Below Sipi, usua,lly in cornfields, not corulnon ; August.--Throughout India, 
ssueliding to 5000 ft.-A11 trol)ica,l re,' u~ons. 

30. SPILANTHES. Froill the Greek spilos. a spot or stain, 
and ccntlws, a flower ; referring to the dark-coloured pollen.- 
Most tropical regions, chiefly America. 

"Spilanthes Acmella, Linn. ; 3'1. Br. Ind. iii. 307. An annual 
herb, inore or less pubescent, soi~letiil~es hairy ; steins 1-2 ft. ,  
usually decumbent near the base. Leaves opposite, stalked, 
ovate-lanceolate, about 2 x1; in., toothed or entire. Heads 
discoid or radiate, conical, +i in. long, solitary on long stalks. 
Involucral bracts green, lanceolate, in 2 series ; receptacle 
narrowly conical, covered with concave scales each enclosing the 
lower part of a flower ; flowers white or yellow, mostly 2-sexual 
or the outer fe~xiale and shortly rayed ; pappus none or 1 or 2 
bristles ; corolla bell-shaped, lobes 4. spreading. Achencs 
flattened, each enclosed in a scale. 

Throughout India, ascending to 5000 f t .  ; May-October.-All warm regions 

31. BIDENS. The Latin for 2-toothed ; referring to the 
~appus.--Nearly all teinpera'te and warin regions ; inost abundant 
in America. 
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Erect herbs ; stems robust, 4-3 f t . ,  usually glabrous near the 
base, pubescent upwards. Leaves opposite, stalked. Heads 
radiate, except B. tripartitcr, corymbose. Involucral bracts in 2 or 
3 series, united near the base, outer ones green, inner membranous ; 
receptacle covered with narrow, flat scales nearly as long as the 
vello\v flowers ; pappus of 2 or 3 erect, stiff, barbed bristles ; 
iigules white or yellow, 2-3-toothed, spreading ; corolla-tube of 
disk-flowrers narrow, dilated a t  the top, 5-toothed. Achenes 
wedge-shaped or linear, & in. long including the pappus. 
Heads discoid. Leaves digitately 3-lobed . . 1. B. tripartitu. 
Heads radiate. 

Leaves 1-pinnate. Ligules white . . 2. B. yilosa. 
Leaves 2-pinnate. Ligules yellow . . 3. B. Wallichii. 

*l. Bidens tripartita, Linn. ; PI. Br, Ind. iii. 309. Leaves 
2J-4 in., digitately 3-5-lobed ; lobes lanceolate, toothed, end one 
longest. Heads discoid, $ in. diam., on short, erect stalks. . Outer 
involucral bracts leaf-like, longer than the flowers, tips dilated. 
Achenes wedge-shaped, barbed along the ribs, pappus of usually 
two bristles. 

Temperate Himalaya, in marshes, 3000-5000 f t .  ; August-October.- 
N. Africa, N. America, Europe (Britain, Bur-Marigold). 

2 .  Bidens pilosa, Lirm. ; 31. Br. Ir~d.  iii. 309, under var. 2 ,  
pilosa proper.. Leaves 3-5 in., 1-pinnate : leaflets 3-5, o\ratcb. 
toothecl. Heads radiate, :-& in. diaikl., on long, thick, diverging 
stalks : ligules white ; l)ul)p~is of usually thrcc barbed bristltbs. 
Achcncs linear, rough. 

Valleys beluw Si~nla  ; Sel~tc,lnber, October.-'l'lil-uughout ll~clia, ascellding 
to iiOOO ft.-All wul.ln cwuutrics. 

3. Bidens Wallichii, l ) C f .  ; 11'1. Ur. I r d .  iii. 300, wctier var. 2 ,  
D ipinnatn of B. pilostr . 1,eaves 3-6 111.. %pinnate ; segments 
variously cut and lobed. Heads radiate, fi$ in. diam., on long. 
slender, diverging stalks ; ligules yellow ; pappus of usually 3 
bristles. Achenes linear, rough. 

Simla, common; August, September.-Throughout India, ascending to 
8000 ft.-Burmah, China. 

32. GALINSOGA. In honour of M. M. de Galinsoga, a 
Spanish botanist of the eighteenth century.-Tropical America ; 
introduced in India. 

Galinsoga parviflora, Cav. ; Fl. Br. Ind. iii. 311. An erect 
herb ; stems weak, 6-18 in., usually smooth towards the base, 
roughly hairy upwards. Leaves opposite, stalked, ovate-lance- 
date ,  i-24 ih.. inore or less toot'bcd. Heads radiate, 4 in. diam . 
 or^ ~l(~nclc.1-  s l idks .  In\-oluc~.al bracts fcw, broad, grp?n, sll~ooth ; 



rcceptacle conical, covered with small, Ianceolatc, 3-tuothctl 
scales ; pappus of about 15 spathulate, fringed ucales ; ligulc~ 
few, white, very short, notched ; disk-flowers yellow ; corolla 
5-toothed. Achenes angled, roughly pubescent, crowned \vi  t h 
the pappus scales. 

Sinllil, con1111011 near houses ; January-l)cce~uht.:..--Hir~ialilya. 4000-8CIOO f t .  ; 
introduced from America. 

Naturalised in a few localities in Englanrl. 

33. ACHILLEA. Froin Aci~illeos, the olau~ical name of 
A. Millefolium ; in honour of the mythical hero Achilles. - 
N. temperate regions. 

Achillea Millefolium, Linn. ; HZ. Br. Ind. iii. 312. An erect. 
pubescent herb ; stems 6-24 in., leafy, grooved. Leaves alternate, 
oblong-lanceolate, 2-4 x&g in., 3-pinnatisect ; segments linear, 
acute ; radical leaves stalked, upper sessile. Heads radiate, in. 
diam., crowded in compound corymbs. Involucral bracts few, 
erect, outer ones shorter ; receptacle flat, covered with thin, 
oblong scales nearly as long as the flowers ; flowers white or 
pale pink ; pappus none ; ligules rounded, reflexed ; corolla of 
disk-flowers 5-lobed. Achenes oblong, flattened, shining. 

.\laliasu, Huttoo ; August-October.-\V. hi ma lag;^. (i000-!)000 ft.-K. Asia, 
S. .IIIICI.~C:I, I C I I I . ~ ~ ~  (Britt~i~l. JIilfoil). 

34. TANACETUM. Origin of ilallie doubtful ; said to be 
altered fronz the Greek ntltu~~usict.  iinlnortality. refvrring to the 
1)ersistcnt flowers.-N. te~npcratc regions. 

8t'rollg-sct~ntwl. ercct hcrl~s. Lcaves slt 'ernat,~. pinilt~t iscct ; 
scgl~ients linear. Heads discoid, numerous. in t.~'rini~lal corylnbs. 
lilvolucral brac tos many. cbrect . nlargins colourccl. ou t.ermost 
linear ; receptacle (.on\-ex. naked ; flowers jlell(~\~. : pappus I A O ~ C  ; 
corolla 5-toothed. Achenes smootli: 5-ribbed. 
Leaves i-$ in. Involucral bracts woolly. Flowers orange- 

yellow . . 1. T. nubigenu~tt. 
Leaves (radical) 6-18 in.' ~nvbluoril bracis hairy. Flowers 

bright yellow . . 2. T .  longifolium. 

1. Tanacetum nubigenurn, Wall. ; PI. Br. Ind. iii. 318. 
Hoary ; stems tufted, 12 in., densely leafy in the upper part. 
Leaves a-$ in., sessile. Heads nearly & in. diam., orange-yellow. 
Involucral bracts woolly. H 

Shali ; September, October.-Simla to Sikliim, 9000-12,000 ft. 

2. Tanacetum longifolium, a l l .  ; HZ. Br. Ind. iii. 320. 
Hairv ; steins 6-18 in., leafy and densely hairy towards the top. 
~ea\;es 6-18 in., mostlr radical, far overtopping the flowers. 



266 LIT. COMPOSITB 

Heads several, 4 in. diam.,, corymbs crowded. I~~volucral bracts 
hairy ; flowers bright yellow. 

Hnttoo, the Chor ; September, October.-W. Himalaya, 10,000-13,000 it,. 

35. ARTEMISIA. The classical name of soirle species of the 
genus ; Artemis was the Greek Diana.-N. temperate regions. 

Erect, more or less aromatic, shrub-like herbs ; stems grooved, 
usually much-branched. Leaves stalked or sessile, alternate, 
wedge-shaped or pinnately lobed or divided, bearing a t  the base 
close to the stem a pair of small, leaf-like lobes. Heads numerous, 
discoid, very small, globose, + in. diam. or less, in simple or colu- 
pound racemes forming long, terminal, leafy panicles. Involu- 
cral bracts few, hairy or pubescent, scarious or with scarious 
margins, shining, outer ones shorter than the inner ; receptacle 
naked or hairy ; flowers few, tinged with green, yellow or 
purple ; pappus none ; corolla of the outer flowers very slender, 
2- or 3-toothed, of the inner larger, 5-toothed. Achenes minute. 

A. maritima, Li?m. ; PI. B7. Ind.  iii. 323 (a  British species), is common on 
the arid, inner ranges and in Afghanistan, but does not occur near Simla. It is 
distinguished by its short, white-toinentose, 2-pinnat.isect leaves with linear 
segments. 

The ' Wormwood ' of Britain, A. Abvvi7~thierr~, extends t o  N. Asia but not tv 
east of Kashmir. 

Leaves wedge-shaped ; t ip toothed or lobed . . 1. A. par~li'ortr. 
Leaves pinnately lobed or divided. 

Leaf-segments thread-like . . 2. A.  swpa~itr. 
Leaf-segments broad or narrow, never thread-like. 

Ultimate leaf-segments and wing of rachis entire or 
nearly so . . 3. A.  vulgaris. 

Ultimate leaf-segments and wing of rachis closely 
pinnatifid . , 4. A .  cestitu. 

1 .  Artemisia parviflora, Kozb. ; Fl. Br. Ind. iii. 322. Hairy 
or nearly glabrous ; stems 1-3 ft. Lower leaves sessile, wedge- 
shaped or obovate-oblong, 1-3 in., lateral margins usually ent'ire, 
tip broad, toothed or lobed. Floral leaves similar, smaller, often 
lobed nearly to the base, sometimes lanceolate. 

Simla, common ; September, October.-Hilly districts throughout India, 
3000-10,000 f t .  

2. Artemisia scoparia, Waldst. ; PI. Br. Ind. iii. 323. Glabrous 
or nearly so ; stems slender, 1-2 ft., much branched. Leaves 
stalked or nearly sessile, 2-3-pinnatisect, 1-3 in. long ; seglnents 
thread-like. Ploral leaves simple, linear, short. Heads very 
numerous, minute, nodding. 

Valleys below Simla ; September, October.--N. India, ascending to  5000 ft. 

3. Artemisia vulgaris, Linn. ; Fl. Br. Incl. iii. 325, including 
A .  glaum, Pall., and A .  Roxburghiann, Resser ; Fl. Br. 1 9 2 d .  iii. 
322 and 326. Hairy or tomentose ; steins shrub-like, much 
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branched, 3-6 f t .  Lower leaves 1-3-pinnately lobed or 1-3- 
pinnatifid, 1-3 in. long ; ultimate segments narrow or rather broad, 
entire or nearly so, acute or obtuse ; upper surface pubescent or 
hairy. lower tomentose or densely hairy, white-grey or brown ; 
leaf-rachis winged, wings entire or nearly so. Floral leaves 3-lobed 
ncarly to the base or lanceolate. 

Simla, common; August-October.-Throughout lnrli;~, ascending to 
12,000 ft.-Temljeratc Asia, Europe (Britain, Mugwort). 

4. Artemisia vestita, Wall. ; P1. Br. Ind. iii. 326. Hoary- 
pubescent ; stems 1 4  f t .  ; branches usually few and short. 
Leaves fern-like, 2-pinnate, 1-3 in. long ; u l tha te  segments 
narrowly oblong, closely pinnatifid, lobes acute ; upper surface 
dark green, pubescent, lower white-tomentose ; leaf-rachis winged, 
wings closely pinnatifid, segments uniform, acute, comb-like. 
Floral leaves similar, smaller. (Pig. 79.) 

Simla, common on the Downs : September, October.-Temperate Himalaya, 
4000-10,000 ft.-Afghanistan, N. China. 



36. GYNURA. Froin the Greek gyne, a woiiian, and ouros, 
a tail ; referring to the lbng style-arms.-Warm regions of Asia, 
Africa and Australia. 

Gynura angulosa, BC. ; l f l l .  Br. I r~d .  iii. 334. A robust', 
succulent, glabrous herb ; stellis erect, branched, 3-10 ft. Leaves 
alternate, sessile, lanceolate or oblong, 6-12 in. ; lower sonlcb- 
tinies 2 ft., irregularly toothed, long-pointed ; upper ones broadly 
lobed at the base. Heads discoid, 4-2 in. long, in terminal. 
bracteate corylnbs. Involucral bracts 10-12, in one series, 
narrow, equal, margins scarious ; receptacle flat, naked ; flowers 
orange-yellow ; pappus white, copious ; corolla slender, 5-toothed ; 
style-arms very long. Achenes ribbed. 

Valleys below Simle, not common ; September, October.-Hilly districts 
throughout India, ascending to TOO0 ft. 

37. EMILIA. Origin of namc unknown.-India, tro1)ical 
Africa. 

Emilia sonchifolia, LIC. ; PI. Br. Ind. iii. 336. An erect, 
glabrous herb, 10-24 in. Radical leaves spreading, usually 
stalked, more or less pinnatifid, 2-4 in. ; lobes entire or coarsely 
toothed, terminal lobe much the largest. Stem-leaves few. alter- 
nate. similar to the radical or lanceolate or ovate, 1-4 in., sessilc 
or stullied, base often lobed, stem-clasping. Heads discoid, i-i in. 
long, long-stalked, corynlbose. lnvolucral bracts in on(. series. 
narroa., equal, edges often inore or less united, reflexed in fruit : 
recept'acle flat, naked ; flowers purple ; pappus white, copious : 
corolla slender, 5-toothed tip& of style-arms minutely (lonical. 
Achel~es 5-angled, angles bristly. 

38. SENECIO. lcroin Ihc: LaLlli ,serLex, ail old mall, rcferrhg 
to the white pappus.-Cold and temperate regions. 

Erect herbs, sometimes of a shrubby habit. Leaves alternate. 
Heads radiate (ligules sometimes inconspicuous), in corylnbs or 
short racemes forming terminal panicles. Involucral bracts in 
one series, equal, narrow, erect, a few smaller ones a t  the base ; 
receptacle flat, naked ; flowers yellow ; pappus white, soft, 
copious ; ligules short or long, entire or toothed ; corolla of disk- 
flowers 5-toothed ; style-arms obtuse, tips minutely hairy. 
Achenes nearly cylindric, ribbed. 

The two following species are common on the Chor at about 11,000 ft.  : 

S. amplexicaulis, Wall. ; PI. Br. Ind. iii. 348. Glabrous ; stems 2-5 ft., very 
thick. Leaves large, Itidney- or halberd-shaped, regularly toothed ; stalks of the 
u11l)er leaves with a broiid, den]-sheathing wing. Hcnds many-flo~vcrei!, 
cro~vdc~l in raccixicn ; ligulrs vchry long. 



S. Kunthianus, H'fcll. : Fl.  Hr. I r ~ d .  iii. 354. S ~ I I ~ H  B I C L I ~ ~ C ~ ,  ~~ ' i l fy ,  18-24 in. 
Leaves lttnceolate, toothed ; lower surfape white-tomentnuc. H(.ntlu muny- 
flowered, in broad, terminal corymhs. 
Heads 4-10-flowered. 

Leaves pinnately lobed . . 1. 8. yracili,flm2~e. 
Leaves ovate. 

Leaf -stalks winged . . 4. 5. ulalu.  
Leaf-stalks naked . . 5. 5. rujinervis. 

Heads many-flowered. 
Leavea pinnately lobed . . 2. 8. chryeanthemoides. 
Leaves ovate or spathulate . . 3. 8. nudica~llis. 

1. Senecio graciliflorus, DC. ; Fl. Br. Ind. iii. 338. Glabrous ; 
stems 2-6 f t . ,  grooved. Leaves thin, stalked, not lobed a t  the 
base, long-pointed, 4-6 x 2 4  in., pinnately divided into oblong, 
acute, coarsely toothed segments ; uppermost leaves narrow or 
linear, sessile. Heads numerous, often drooping, narrowly 
cylindric, + in. long, 5-8-flowered. in small clusters forming 
tcrrninal corymbs. Involucral bracts 5-7. linear : ray-flowers 
3-5, inconspicuous ; ligules deeply toothed. 

Alahasu, Narkunda, in forest : August, September.-Tem~cratc. Himnlay;~, 
9000-1 3,000 ft,. 

2. Senecio chrysanthemoides, DC. ; Fl. Rr. I?t( / .  iii. :33!). 
Glabrous or nearly so towards the base, pubescent upwards : 
stems 2-6 ft.. robust, finely grooved. Lower leaves 6-9 x 3-4 in.. 
pinnately divided into broad, toothed lobes ; terminal lobe 1nuc1h 
the largest, ovate, irregularly lobed and t'oothed ; basal 1obt.s 
lobed and toothed, stem-clasping. Upper leaves sessile. usually 
smaller and narrower ; lobes more numerous. Leaves oft,& 
l~urple on the lower surface. Heads numerous, 4 in. dianl.. many- 
flowered, in large, spreading, terminal coryinbs. In~~olucral bracts 
10-12, oblong, acute ; ray-flowers 8-12, conspicuous ; ligules 
3-toothed. 

Simla, Rla.ha,su, common ; Augnst. 8eptIelnber.-Temperate Hilnalaya, 
7000-13,000 ft. 

3. Senecio nudicaulis, Bud. -Ham.  ; Fl. Br. Ind. iii. 340. Stems 
glabrous, 12-34 in., grooved. Leaves nearly smooth on the upper 
surface, white- or purple-tomentose on the lower. obovate or 
spathulate, 2-3 in.. crenate or sharldp toothed ; radical leaves 
spreading, narrowed into a winged st8alk ; stem-leaves few, 
distant, sessile, basal lobes stem-clasping. Heads 5 in. diam., 
many-flowered, in terminal corymbs. Involucral bracts 10-14, 
ovate, pointed, 3-nerved along the centre, margins broad, 
scarious ; ligules conspicuous, long. narrow, :%toothed. 

Simln, common, on dry slopes : Xny, June.-Teuiperate Himalaya, 5000- 
10.000 ft . 

4. Senecio alatus, Wa.ll. : F1. .Br. Ind .  iii. 358. Stems thick 
ibnd hairy, often shaggy - towards the base, 1 4  ftl. Leaves 
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pu bcsccnt, o\.ate, 6-12 x 4-6 in., long-pointed, cordate, irregularly 
sinuate-toothed, long-pointed ; stalks broadly winged. Heads 
slender, cylindric, shortly stalked, 4-4 in. long, 4-6-flowered, in 
short racemes forming large, terminal panicles. Involucral bracts 
4-7, linear, obtuse, pubescent ; ray-flowers 1-2 ; ligules very 
short, entire, inconspicuous. 

Narkunda, common ; August, September.-Simla to  Sikkim, 7000-9000 ft. 

5. Senecio rufinervis, DC. ; PI. Br. Ind. iii. 355. Tall, 
shrub-like ; stems, branches and inflorescence tomentose. Leaves 
shortly stalked, ovate, 5-8 x 2-4 in., long-pointed, sharply toothed ; 
lower surface white-tomentose except the red nerves. Heads 
numerous, slender, Q in. long, 6-10-flowered, in small, rounded 
corymbs. Involucral bracts 5-8, much shorter than the flowers ; 
ray-flowers 2-5 ; ligules broad, conspicuous, minutely 3-toothed. 

Simla, Mahasu, common in forest ; August, September. Simla to  Kumaon, 
6000-8000 ft. 

39. ECHINOPS. Frorn the Greek echinos, a hedgehog, and 
opsis, appearance ; referring to the spinous involucral bracts.- 
Asia, Africa, S. Europe. 

Tall, erect, thistle-like herbs ; stems, branches and lower 
surface of leaves densely white-cottony. Leaves alternate, 
pimatifid, spiny. Heads compound, terminal, solitary, globose, 
1;-3 in. diam. ; component heads numerous, crowded, each con- 
taming a single pale blue or white flower. Involucral bracts in 
several series, outermost of coarse hairs or of narrow, spine-tipped 
bracts, intermediate of spathulate, spine-tipped bracts, one of the 
spines often prolonged beyond the flowers, innermost of united 
bracts enclosing the ovary and lower part of the corolla-tube ; 
pappus a ring of short bristles ; corolla tubular, deeply lobed. 
Achenes long, hairy, crowned with the pappus. 

E. echinatus, DC. ; PI. Bv. Ind. iii. 358, is common in the plains and may 
occur in the hills below 3000 ft. ; the leaves and outer involucral bracts resemble 
those of E. cornigerzbs, but the heads are only 1-14 in, diam., always white, ant1 
with several long, projecting spines. 

Several species of Eclli?zops are in cultivation and are lmown as Globe 
Thistles. 
Outer involucral bracts numerous, soft, hair-like. Leaf- 

lobes broad . . 1. E. cornigevus. 
Outer involucral bracts few, spathulate, spine-tipped. Leaf- 

lobes linear . . 2. I<. niveus. 

1. Echinops cornigerus, DC. ; PI. Br. Ind. iii. 358. Leaves 
4-8 in., pinnately divided into broad, flat, lobed and toothed, spiny 
segments ; upper surface cobwebby. Heads 24-3 in. diam., with 
or without projecting spines. Outer involucral bracts numerous. 
soft, coarse, hair-like, about $ in. long. 

Simla, common ; August, September.--W. Himalaya, 6000-9000 it. 



2. Echinops niveus, Wull. ; PI. Br. Ind. iii. 359. I~avcti 
3-8 in., pinnately divided into numerous, linear, spiny ~ e g m e n t ~ ,  
margins recurved. Heads 14-3 in. diam., usually without pro- 
jecting spines. Outer involucral bracts few, narrow, spathulate, 
spine-tipped. (Fig. 80.) 

Simla, common ; August, September.-W. Himalaya, 4000-8000 ft, 

FIG. 80. ECHINOPS NIVEUS. 

40. ARCTNIM. From the Greek arctos, a bear ; referring to 
the rough, coarse appearance of the plants.-Asia, Europe. 

Arctium Lapps, Linn. ; Pi. Br. Ind .  iii. 359. An erect, coarse, 
rough herb, 2-4 f t .  Leaves radical and alternate, stalked, broadly 
ovate, 3-12 in. across, cordate, sinuate-toothed ; lower surface 
hoary or white-cottony . Heads discoid, globose, $-14 in. diam., 
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in tclr~ni~lal clustt~rs. In\-olucral bracts inany, upper half sl~ri~acl- 
ing, tips rigid, hooked ; receptacle flat, densely bristly ; flowers 
purple ; pappus copious, short, minutely barbed ; corolla-tube 
long, 5-lobed ; style white, arms united. Achenes large, glabrous, 
angled, finely ribbed. 

Narkunda ; September.-W. Himalaya, 6000-9000 ft.-W. Asia, Europe 
(Britain, Burdock). 

41. CARDUUS. The classical name of a Thistle or thistle-like 
plant ; etymology doubtful.-Asia, N. Africa, Europe. 

Carduus nutans, Linn. ; Fl. Br. Ind. iii. 361. An erect, robust, 
rough herb ; stems 1-4 f t . ,  winged, grooved. Leaves alternate, 
oblong, 6-12 in., sessile, continued down the stem in interrupted, 
spinous wings,. pinnately lobed ; margins sinuate, spiny. Heads 
cliscoid, i-13 in. diam., ovoid or globose. solitary or clustered, 
drooping. lnvolucral bracts many, tips spinous. spreading or 
rrfiexed-; receptacle flat. densely bristly ; flowers cri~nson ; 
1mppus copious, long, rough, united a t  the base into a  sing ; 
c*orolla-tube long, deeply 5-lobed. Achencs glabrous, oht'usel y 
4-angletl ; pappus soon falling off. 

Sinlln, Narkundix, in fields ; cJuly-October.-W. Himnlnyn, (iOOO--22,000 f t .  
-I\'. Asia, N. Africn, l311ropc ( liritnin. i\Iiisk Thistle). 

42. CNICUS. Proln knekos, the Greek iianie of various kinds 
of Thistle and thistle-like plants.--N. temperate regions. 

Erect, rough herbs ; stems robust, not winged. Leaves 
alternate, prickly or spiny. Heads discoid. Involucral bracts 
many, spine-tipped, the outer ones leaf-like ; receptacle flat, 
densely bristly ; flowers dingy purple or yellow, varying to  white ; 
pappus long, copious, feathery, united a t  the base ; corolla deeply 
5-lobed, tube long. Achenes glabrous. obtusely 4-angled, pappus 
soon falling off. 

Flowers dingy purple . 1.  C. nrtlcw.vis. 
Flowers pale yellow or white. 

Leaf-margins uniformly beset with long, rigid spines. 
Tips of inner involucral bracts not dilated . . 2 .  C. crrqymccrntlt~rs. 

Leaf-margins spiny, but the long spines confined to 
the end of the lobes. Tips of inner involucral 
bracts dilatecl . . 3. ('. Il'ollirhii. 

1. Cnieus arvensis, Hoffm. ; F ' I .  Br. Ind. iii. 362. Rootstock 
creeping ; sterns numerous, 2-4 ft.. upper parts cobwebby-tomen- 
tose. Leaves sessile, oblong, 3-6 x$-1 in., sinuate or pinnatifici, 
spinous ; upper surface pale, rough, lower white-tomentost.. 
Heads 1-sexual, rnale and female on different plants, solitary or 
clustered or corymbose. Male heads globose, +-1 in. diam. : 



female ovoid, longer. Involucral bracts many ; outer ones ovatc 
or triangular, shortly spine-tipped ; inner longer, tips undulatcb, 
recurved ; innermost linear-lanceolate ; flowers dingy purple ; 
pappus brown. 

Valleys below Simla, in fields ; March-May.--N. India, ascending to 5000 ft. 
-W. Asia, Europe (Britain). 

2. Cnieus argyraeanthus, DC. ; 1 .  r .  I .  i .  3 Stfenis 
robu~t ,  branched: grooved, 3-6 ft., rough or cottony. Leavc~ green 
and nearly glabrous on both surfaces, irregularly pinnately lobed. 
margins densely beset with long, rigid spines : radical leaves 
stalked, 10-24 x 1-14 in. ; stem-leaves shorter: sessile. basal lobes 
broad. Heads numerous. globose, 8-1 in. dialu.. sessile or shortly 
stalked, crowded in terminal clusters. Out'er 'inrolucral bracts 
ending in long, rigid, erect or spreading spines ; inner~nost linear. 
long-pointed ; flowers pale yellow or white ; pappus nearly white. 

Simla, Fagoo, common ; July-September.-Temperate Himalaya,, 6000- 
9000 ft. 

3. Cnieus Wallichii, DC. ; Fl. Br. Ind. iii. 363. Stems 
robust, branched, grooved: roughly hairy or glabrous, 4-10 ft,. 
Leaves glabrous or the lower surface white-cottony, sessile, more 
or less lobed a t  the base, 4-6 ~ $ - l *  in.. irregularly pinnately 
lobed ; margins spiny, the longer spines few and confined to the 
ends of the lobes. Heads $-1i in. diam. Outer inrolucral bracts 
narrow, ending in long. rigid. spreading spines ; tips of the inner 
bracts dilated ; flowers dull yellow : pappus brown or ditty white. 

Simla, in fields ; July-October.-Temperate Himalaya. 6000-!)000 ft. 
Two of the six mrieties into which this species has been divided in the I?. 

Br. I d .  occur in or near Sida,  viz. : 
Var. 2, cernuus. Leaves white-cottony on the lowel. surface. Heads $-$ in. 

diam., on long, nearly leafless stalks. 
Var. 3, glabratus. Leaves nearly glabrous on the lower surface. Heads 

I- la  in. diam., sessile or shortly stalked, clustered. 

43. SAUSSUREA. In honour of H. B. and T. de Saussure, 
father and son, the former a botanist. celebrated for his investiga- 
tions of the Flora of the Alps ; the lat,ter equallv celebrated as a 
chemist and physicist.-Mountains in N. temp<rat,e regions. 

I3rect herbs. Lea,\-es radical and nlt'ernate. not pricldy, usually 
Inore or less pinnately lobed ; upper surface glabrous, rough, lower 
whi te-tomnentose. ~ i a d s  discoid. Inrolucral bracts many, erect, 
not spiny but the t'ips usually rigid and sharp. inner ones 
narrower and longer than the outer ; receptacle densely bristly ; 
flowers dark purple or pale red ; pappus in one series, feathery, 
flattened and united a t  the base ; corolla slender. deeply 5-lobed. 
Achenes oblong. 4-ribbed, wrinkled. pappus soon falling off 
lc.iz\-ing a shallo~v cup surrounding thc base of the style. 

T 
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Plowers dark purple. 
Stems 1-6 in. Heads flat, k-1 in. clianl. . I .  15". laruzucifo~i~~. 
stems 2-5 ft. Heads globose, 14-2 in. dism. . . 4. IS'. hypolcucn. 

Plo~r.ers pale red. 
Heads broad, i-1 J in. &am., many-flowe~.etl . . 2. S. c ( ~ ? t , d i c u , ~ ~ ~ .  
Heads narl.ow, 4 in. diam., 5- or 6-flowered . . 3. S . u l b e s c e ~ ~ s .  

1. Saussurea taraxacifolia, Wall. ; PI. Br. I n d .  iii. 368. 8te1lls 
cottony, erect, 1-6 in., base covered with the withered remains of 
old leaf-stallts. Leaves mostly radical, spreading, shortly stalked, 
4-8 x in.. pinnatifid ; lobe; triangular, acute, all pointing down- 
wards like the lobes of a Dandelion leaf ; upper surface green, 
glabrous. lower white-toinentose. Heads solitary, &-1 in. diam. 
Involucral bracts not spine-tipped ; flowers dark purple. 

Huttoo ; August-October.-Sirula to Siklrim, 10,000-15,000 ft. 

2. Saussurea candicans, C .  B. Clarke ; PI. Br. I n d .  iii. 373. 
Stems cottony, erect, 1-5 ft., often branching near the top. 
Radical leaves oblong or obovate, narrowed into a short stalk, 
1-6 x$-l$ in., entire or sinuate, pinnately lobed near the base ; 
upper surface rough, lower white-tomentose. Stem-leaves usually 
few, sessile, lanceolate, usually smaller than the radical leaves. 
Heads 9-1; in. diam., long-stalked, solitary or corymbosc.. 
Involucral bracts rigid, sharp ; flowers pale red. 

Sinlla, common ; April-June.-N. India, ascending to 7000 ft.-Afghanisti~l~. 

3. Saussurea albescens, Hook. f. & Thorns. ; Fl. Br. I n d .  iii. 374. 
Stems cottony, slender, erect, leafy, 6-10 ft.: branching nea'r the 
top. Leaves narrowly lanceolate, 4-12 in., entire, toothetl or 
more or less pinnately lobed ; upper surface rough, lowtbr white- 
tomentose. Heads erect, narrow, 4-$ in. long, 5- or 6-flowered in 
long-stalked corymbs. Involucral bracts rigid, tinged with purple ; 
flowers pale red. 

Fagoo, Mat,iana, Shali ; September, October.-Tempera-te Hinlalaya., (i000 
10,000 ft. 

4. Saussurea hypoleuca, Spreng. ; F7. Br. Ind. iii. 354. Stems 
l~ubescent or glabrous, erect, leafy, 2-5 ft.. sirrlple or branching 
near the top. R(adica1 leaves narrow. 6-10 in., ])innat1ifid ; lateral 
lobes pointing downwards, terminal lobc ~ n n c h  larger. oblong. 
Stein-leaves 3-8 in., pinnately lobcd ; It~~teral 1obc.s 2-4 pairs, 
oblong, less than 1 in. long, terminal lobc triangular, acute, 
2-4 x1-3 in., toothed or sinuate ; upper surface rough, lower 
white-tjomentose. Heads solitary, globose, 14-2 in. diain., nodding. 
lnvolucral bracts rigid, purple ; flowers dark purple. 

44. SERRATULA. Proni the Latin scrrula, ~t snlall saur ; 
referring to the toothed leaves of some species.-N. te~uperatcl 
regions, Africa. 
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Serratula pallida, UC. ; Fl. Br. Ind. iii. 379. A rough, erect, 
perennial herb ; stems 1-3 ft., simple or branched. Leaves chiefly 
radical, stalked, variable in shape and size, broadly ovate or oblong, 
3-12 x 2-6 in. and toothed, or 1-6 in. long and deeply pinnately 
lobed ; stem-leaves few or none. Heads discoid, 1-1* in. diam., 
solitary on a long, thick stalk. Involucral bracts many, erect, 
glabrous, acute but not spine-tipped ; inner ones long, narrow, 

outer shorter alld broader ; receytac.1~ bristly : Huwers l~urple ; 
pappus in several series, rigid, illinutely barbed, innerillost series 
longer than the corolla-tube, outer very short; corolla deeply 5- 
lobed. Achenes oblong, smooth, flattened, obscurely ribbed. 
(Fig. 81.) 

Simla, common ; May, June.-W. Hima.laya, 6000-8000 ft. 

45. TRICHOLEPIS. Proin the Greek tkri.r. tricllos. a hair. and 
lepis, a scale ; referring to  the finely pointed inrol~icral bracts - 
India, Afghanistan. 



Trieholepis elongata, UC. ; 1 ,  r .  i d .  i .  8 .  A rough, 
perennial herb ; stems erect, 2-5 ft., diverging in several long, 
straight branches nearly leafless towards the end. Leaves 
alternate, variable in shape and size, lanceolate or oblong, 
2-4 xi-2 in., and toothed, or ovate and pinnately lobed near the 
base, 4 x 1& in., or pinnately divided throughout into long or short, 
entire or toothed lobes ; the different forms being sometimes seen 
on the same plant. Heads discoid, $-la in. diam., solitary a t  the 
end of branches. Involucral bracts many, erect, very narrow, with 
'a long, recurved or twisted, needle- or hair-like point ; receptacle 
densely bristly ; flowers pale yellow ; pappus copious, rigid, 
~ninutely barbed, inner series nearly as long as the corolla, outer 
very short ; corolla-tube slender, 5-lobed. Achenes smooth. 

Simla, comnlon ; August, September.-JV. Himalaya, 4000-8000 ft.  

46. CARTHAMUS. Derived from the Arabic qurtom, to paint ; 
a red dye is obtained from the flowers.--S. Europe, W. Asia. 

Carthamus tinetorius, Linn. ; Fl. Br. Ind. iii. 386. A glabrous, 
erect, thistle-like herb, 1$ f t .  Leaves alternate, stiff, sessile, lanceo- 
late, 12-3 x 4-1 in. ; teeth spinous. Heads discoid,. 4-1 in. diam., 
terminal. In~~olucral bracts many, spinous, erect, outer ones 
leaf-like, inner narrow ; receptacle flat, densely bristly ; flowers 
orange-red ; pappus none ; corolla-tube slender, deeply 5-lobed. 
Achenes glabrous, 4-angled. 

Cultivated throughout India for the dye obtained from the flowers and the 
oil from the seeds. Occasionally found as an escape near villages. June- 
September.-Native name Kzrszcmbk. Thc Safflower or Bastard Saffron ; not 
known in a wild state. 

47. AINSLIifEA. In  honour of Dr. Whitelaw Ainslie, author 
of ' Materia Indica,' 1826.-Himalaya, China, Japan. 

Erect, perennial herbs of singular habit. Leaves alternate, 
chiefly radical. Heads discoid, sessile or nearly so, narrow, 
2-14 in. long. in clusters or spikes. lnvolucral bracts many, crect,, 
glabrous, rigid, acute, inner ones long, outer shorter ; flowers 1-4. 
usually 3 in a head, white or tinged with pink ; pappus feathery ; 
corolla-tube slender, limb slightly 2-lipped, lobes 5, long, narrow, 
unequal. Achenes hairy. 
Leaf-stalks not winged. Heads in small clusters . 1 .  8. aptern. 
Leaf-stalks winged. H e ~ d s  in spikes . 2. A .  pleroy~odu. 

1 .  Ainsliaea aptera, DC. ; Pl. Br. Ind. iii. 388. In March and 
April the slender, leafless stems, 1-4 ft. high, bear numerous heads 
in small clusters ; after fruiting the sterns decay and in most cases 
tlisapl1c1nr. I11 June thc rootstoc.1; produces sevcrnl long-stalked. 
broaclly trianglilar, ovate or ol.biculnr leaves about 4 ~ 4 4  in. 



cordate, sinuate-toothed and roughly l~uboscont or silkv. 'L)urinq 
tho rains, July to Septc)tomber, e new stem is thrown Lp bearing 
leaves, numerous closed heads and small buds. Towards the end 
of October most or all of the heads open out and shed an abund- 
ance of seeds, but without having exhibited flowers as in the spring. 

I .  8 .  ~ N S L I Z A  APTERA. 

During the winter the leaves drop off, and in the spring the buds 
produce perfect flowers. The plant is an example of cleistogamy, 
see Violacee, p. 39. The cleistogamic flowers of the October heads 
have small, closed corollas concealed in the pappus and containing 
the anthers and style. (Fig. 82.) 

Simla, Rlahasu, in woods, common ; March, April.-Temperate Himalaya, 
6000-8000 ft. 

Sometimes called Aaron's Rod. 

2. Ainsliaea pteropoda, DC. ; PI. Br. I d .  iii. 388. Habit 
and characters of A.  aptera, except that the stems are only 1-2 ft., 
t,hc radical leaves are usually present on winged stalks, silky, 
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o\-ate, 2 ~ 1 4  in.: finely toothed ; and the heads are in spiltcs. 
rarely clustered. 

Valleys below Simla ; March, April.-Simla to  Bhotan, 6000-6000 ft.- 
Burrnah. 

48. GERBERA. In honour of T. Gerber, a German naturalist 
and traveller of the eighteenth century.-Asia, Africa. 

Herbs. Leaves all radical, glabrous on the upper surface, 
white-tomentose on the lower. Heads radiate, solitary on long, 
erect, leafless stalks. Pnvolucral bracts inany, erect, the inner- 

most slightly longer than thc pappus, thc outer gradually shorter ; 
receptacle flat, naked ; flowers white ; pappus copious ; corolla- 
tube slender, limb %lipped ; lobes of the ray-flowers very unequal, 
outer ones long, spreading, 3-toothed, inner much shorter, bifid ; 
lobes of thc disk-flowers nearly equal, outer ones 34-toothed, 
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inner bifid or entire ; style-arms obtuw. Achene~ rough, fla ttenecl, 
ribbed, narrowed a t  the tip. 
Involucral bracts woolly outside. Pappus rough . . 3 .  G'. Zunuginonn. 
Tnvolucral bracts glabrous outside. Pappus smooth . . 2. Q. K*~nzwrnr~. 

1 .  Gerbera lanuginosa, Bent?- PI. Br. I n d .  iii. 390. Leaves 
lanceolate, 2i-6 x 2-3 in., often pinnately lobed near the base, . 
entire, minutely toothed or sinuately lobed, sessile or 8talked ; 
stalks winged a t  the top, silky a t  the base. Heads 1-2 in. diam. ; 
stalks 6-12 in., cottony or naked or with a few minute, scattered 
l~racts. Involucral bracts narrowly lanceolate, acute, whitc- 
woolly outside ; flowers often tinged with pink ; pappus white, 
rough with minute barba. Achenes slightly hairy. (Fig. 83.) 

Simla, comlnon on dry slopes ; May-October.-J17. Himalaya, 4000-8000 f t .  
The white coating 011 the leaves is used for making clot,h, also as tinrlcr, 

ant1 to staunch wounds, etc., by the natives. 

2. Gerbera Kunzeana, Braun ; PI. Br. Znd.  iii. 3 N .  Hahif of 
t'he preceding species, but the heads are cylindric and only $-2 in. 
diam., and their stalks bear numerous long, thread-like bracts. 
Involucral bracts broadly lan~eolat~e, glabrous ; pappus brown. 
smooth ; corolla of disk-flowers sometimes 5-toot,hed instead of 
2-tipped. Achenes hairy. 

Huttoo, not common; July-September.-Temperate Himala.ya, 7000- 
12,000 ft. 

49. CICHORNM. The classical name of the Succorv or 
Endive, C. Endivia ; etymology obscure.-Temperate regiois of 
the Old World. 

Cichorium Intybus, Linn. ; PI. Br. Ind. iii. 391. An erect, 
usually rough and more or less glandular, perennial herb ; juice 
inilky ; stems 1-3 ft., angled or grooved ; branches tough, rigid, 
spreading. Radical and lower leaves 3-6 in., pinnatifid, lobes 
toothed, pointing downwards ; upper leaves alternate, small, 
entire. Heads ligulate, 1-1& in. diam., terminal and solitary or 
axillary and clustered, sessile or on short, thick stalks. Involucre 
of about 8 inner bracts and a few outer smaller ones, all leaf-likc 
with concave bases ; receptacle flat, usually bristly ; flowers bright 
blue ; pappus of 1 or 2 series of short, blunt, erect scales ; ligules 
very long, spreading, 5-toothed ; style-arms long. Achenes 
smooth, angled, crowned with the ring of pappus scales. 

Simla, Boileaugunge, in fields ; August, September.-N.W. India, ascending 
to  6000 ft.-?IT. A&, Europe (Britain, Wild Chicory). 

The Endive is supposed to be a cul t i~at~ed form of this species. 

50. PICRIS. From the Greek picros, bitter, referring to its 
qualities.-N. Asia, N. Africa, Europe. 
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*Picris hieracioides, Lirm ; 1'1. Br. Ind. iii. 393. A herb, 
rough with stiff, hooked hairs ; stems erect, 1 4  ft., robust, 
branched ; juice milky. Leaves alternate, narrowly lanceolate, 
3-8 in. : lower ones stalked, sinuate-toothed ; upper smaller, stem- 
clasping, usually entire. Heads numerous, corymbose or panicu- 
late, ligulate, 62 in. diam., on bracteate stalks. Involucral bracts 
narrow, black-hairy, inner ones equal, in one series, outer many, 
shorter, spreading ; receptacle flat, naked ; flowers yellow ; pappus 
copious, white, feathery, in one series with a few short hairs a t  the 
base ; ligules long, spreading, 5-toothed. Achenes terete, smooth, 
narrowed to both ends, ribbed, tmransrersely wrinkled, brown 
when ripe. 

Jlurree t,o Bhotn,n ; Bpril-Septe1nber,--Tcrn11eri1te Hima'luya, 6000-8000 f t .  
--\V. Asia, N. Africa, Europe (Britain). 

51. CREPIS. The classical naiuc of a plant of this affinity. 
I wobu t~lv the 0s-tongue. Pic?.is ech,ioiden.-K. tern~jerat~o ~acgions, 
ISit,rr in the tropics. 

JCrect or nearly erect herbs. Lcavcs chiefly radical, usually 
pinnatifid ; upper ones alternate. Heads ligulate, in terminal 
corymbs. Involucral bracts usually many, with a few erect, smaller 
ones a t  the base ; receptacle flat, naked ; flowers yellow ; pappus 
white, soft, not feathery ; liguleslong, spreading, 5-toothed. Achenes 
oblong, slender, finely ribbed, beaked except in C. japonicu. 
Heads -;-1 in. diam. Involucrnl bracts many. Achenes 

beaked. 
Outer involucral bracts rough with hooked hairs. 

Hardened and keeled in fruit . . 1. C. fcetida. 
Outer involucral bracts softly pubescent, fringed . . 2. C. sibirica. 

Heads 4-$ in. diam. Involucral bracts 6-8. Achenes not 
braked . 3. 6'. japonicu. 

*1. Crepis faetida, Linn. ; Fl. Br. Ind. iii. 393. Rough, 
branched from near the base ; branches 6-18 in., nearly erect or 
spreading. Lower leaves 2-6 in.. pinnatifid, toothed, end lobe the 
largest ; upper leaves smaller, stem-clasping, toothed or entire. 
Heads long-stalked. $ in. dianl. Involucral bracts many, outer 
oncs rough with hooked hairs and becoming hardened and keeled 
in fruit ; flowers bright yellow. Outer achenes $ in., curved ; 
inner 4-4 in.. straight, finely ribbed ; beak long, very slender. 

W. Himalaya, in fields, 6000-8000 ft. ; Alwil-September.-117. Asia, Europe 
(Britain). 

"2. Crepis sibirica, Lim. ; F1. Br. Ind. iii. 394. More or less 
rough; stems robust. erect, 6-18 in. Lower leaves 6-12 in., 
stalked, pinnatifid. lobes rounded and finely toothed, end one the 
largest ; upper Ieavee smaller. narrowly lanceolate, stein-clasping. 
Heads few, long-stalked, 1 in. diam. Involucral bracts many, 



l)uhe~cent, obtliw, fringed, inncr ones long, linear, outchr ~llortcbr, 
broadly ovate ; pappus scanty. Achene8 4 in., slender, glabrou~, 
finely ribbed, tapering into a short beak. 

W. Himal~ye, 6000-10,000 ft. ; July-October.-N. Asia, Europe. 

3. Crepis japonica, Benth. ; PI. Br. I n . .  iii. 395. Glabrous or 
nearly so, smooth ; stems often tufted, erect, slender, 6-24 in. ; 
branches spreading. Leaves nearly all radical, in a rosette, soft, 
thin, 1 4  in., usually pinnatifid, lobes toothed, end one the largest, 

or soinetilnes obovate and sinuate-toothed. Heads many, i-k 
in. diam., in terminal corymbs. Involucral bracts 6-8, narrowly 
oblong, green, erect ; flowers pale yellow. Achenes flattened, 
finely ribbed, in., not beaked. (Fig. 84.) 

Simln, conimon in shady places ; 1IarchJuly.-Throughout India, aacend- 
ing t o  10,000 ft.-E. Asia. 
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52. PTEROTHECA. Froin the Greek pleron, a wing, ant1 
thece, a sheath or case, referring to  tlhc prominent ribs of the 
achenes.-W. Asia, 8. Europe. 

Pterotheca Falconeri, Hook. j'. ; PI. Br. Ind. iii. 399. An erect 
herb ; stems many, slender, 6-18 in., branched, nearly glabrous 
towards the base, glandular upwards. Leaves all radical, 4-6 in., 
spathulate and pinnatifid, or 1-2 in. and obovate with a fcw 
small teeth. Heads ligulate, +-I in. diam., on slender stalks. 
Involucre cylindric ; bracts pubescent, inner ones 8-10, equal, 
linear, acute, outer few and small, usually spreading ; receptacle 
flat, covered with long hairs ; flowers yellow ; pappus very short, 
soft, white, not feathery ; ligules long, broad, spreading, 5-toothed. 
Achenes linear, prominently ribbed, minutely wrinkled, narrowed 
to both ends, not beaked, red when ripe ; outer achenes ofton 
flattened and sterile. 

Alilti;~.na, Bnghi, in corl~lields ; June-August.-W. Himalnys, 5000--9000 f t .  
-Afghanistan. 

53. HIERACIUM. From the Greeli ierax, a hawk ; ap1)lic.n- 
tion obscure.-N. temperate regions, S. Africa, the Andes. 

Perennial, erect herbs ; juice milky ; stems robust, 1-3 ft., 
branched. Leaves alternate, lanceolate, toothed. Heads ligulate, 
4-2 in. diam., stalked. Involucral bracts many, black-hairy or 
pubescent, narrow, acute, inner ones nearly equal, outer smaller ; 
receptacle flat, bristly ; flowers yellow ; pappus copious, rough, 
rigid, brittle, tawny ; ligules long, spreading, 5-toothed ; base of 
anther-cells not tailed ; style-arms slender. Achenes glabrous, 
terete, ribbed, narrowed to the base, not beaked, black when ripe. 
Leaves broadly lanceolate; radical persistent. Tips of 

outer involucral bracts erect . . 1. H. vulgatti?n. 
Leaves narrowly lanceolate ; radical soon disappearing. 

Tips of outer involucral bracts recurved . . 2. H. 7rw~be l ln l~ i~n .  

1. Hieraciurn vulgatum, Koch ; Fl. Br. Ind. iii. 399. Hairy. 
Leaves glabrous on the upper surface, hairy on the lower, broadly 
lanceolate, 3-6 x 2-14 in., long-pointed, irregularly and coarsely 
toothed : radical leaves inany, persistent or long-stalked ; upper 
fcw, sessile. Heads on glandular-hairy stalks. Involucral bracts 
often cottony in bud, black-hairy, usually glandular. 

Simla, Mahasu; June-September.--W. Himalaya, 6000-10,000 ft.-W. Asia, 
1311 rope (Britain, Hawkweed). 

Included under H. naurortim, Linn., in Bcuthalu's Rritislh l ~ l o r a .  

2. Hieracium umbellaturn, Linn. ; Fl. Br. Ind. iii. 400. Nearly 
glabrous, not glandular ; base of stem sometimes hairy. Leaves 
sessile, narrowly lanceolate, :3 x i  in. ; teeth few, slnall ; radical 
leit\.es soon di~;lppearing.lHeada usually numerous, irregularly 



11 lnbelletl ; stalks l,ubeu<:ent. Involu(:ral hract9 black-downy with 
n few irltc+rspersed hairs ; tips of the outer bracts recurved. 

Matiana, in woods ; Augu~t,  Sel)ternber.-W. Himalaya, 5000-10,000 ft.- 
W, Asia, N. America, Europe (Britain, Hawkweed). 

54. TARAXACUM. From the Greek turmso, to stir up ; refer- 
ring to its medicinal effects.--Temperate and cold regions. 

Taraxacum offlcinale, Wigg. ; PI. Br. Ind. iii. 401. A per- 
ennial herb ; juice milky. Leaves all radical, sessile, usually 
glabrous, variable in shape, narrowly oblong, 2-8 in., irregularly 
pinnatifid, lobes linear or triangular, acute, toothed, poin t i~ ;~  
downwards, or rarely oblanceolate and nearly entire. Heads 
ligulate, 9-2 in. diain., glabrous, solitary on a hollow, leaflem 
,-;talk 2-8 in. long. Inner involucral bracts linear, erect, nearlv 
equal. nlargins oftm white, tips usually t'hicken~d or bookecl'; 
outer bracts short, ovate, erect or recurved ; receptaclc flat, naked ; 
flowers yellow ; pappus copious, white, not feathery, soft ; ligules 
long, slweading, 3-5-toothed, often b r o w  on the back ; style-arms 
long. Achenes glabrous, flattened, ribbed, narrowed to the base: 
minutely spiny on the upper half, abruptly contracted into a long, 
slender beak crowned by the pappus. 

Simla, common ; March-November.-Himalaya, 1000-18,000 fit.-'remperate 
and cold regions. 

Closely allied to the British Da,ndelion, 5". Dens-leon,is. 
T. Wattii, Hook. f., PI. Br. Ind.  iii. 402, occurs on the top of Shali ; it 

differs from the above in the short, thick beak of the achenes. 

55. LACTUCA. The Latin name of the Lettuce, L. sativa, 
derived from lac, lactis, milk; referring to its juice.-N. tem- 
perate regions, S. Africa. 

Erect or decumbent, leafy herbs ; juice milky. Leaves alter- 
nate, usually provided with a pair of basal lobes close to the stem. 
Heads ligulate, few-flowered. Jnvolucre narrowly cylindric ; 
bracts in few series, thin, green, margins often membranous, 
inner ones long, narrow, nearly equal ; outer lanceolate or ovate, 
usually much shorter ; receptacle flat, naked ; flowers yellow or 
blue ; pappus copious, silvery whit'e, soft, not feathery ; ligules 
long, spreading, 3-5-toothed ; style-arms long. Achenes flattened, 
Inore or less rough, ribbed, healied, tip of the beak dilated in a 
pappus-bearing disk.-Ripe achelies are necessary to distinguish 
this genus fro111 Premnthes. 
14'1 omers yellow. 

Stems leafy. Leaves pinuatifid . , 1. L. Scariola. 
Stems naked. Radical leaves triailgular . . fi. L. .mgitlnrioides. 

Flowers blue or blue-purple. 
Stems erect.. 

Stems 6-18 in. Beak taricc as long as its achene 2. L. dissectu. 
Sterns 3-7 ft. Rcrilr nn t  lonpcr than it8 achene. 

Leaves entire . . 3. f i .  Eong~olia 
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Lenvcs nlol.cA or  less lobrtl and tootbed. 8 t e 1 n ~  
sunletinles dwarfed . 4. I-. /~clslultr. 

Stclns prostrate or pendulous. Leaves pinnatifid. 
Heads racemose, drooping . . 5. L. macrmhizu. 

1 .  Lactuca Scariola, Linn. ; Fl. Br. I n d .  iii. 404. Glabrous or 
nearly so ; stems erect, 2-5 f t . ,  leafy, branched, usually prickly 
towards the base. Leaves sessile, 5-7 in., pinnatifid, segments 
toothed, pointing downwards ; lower surface usually prickly on 
the midrib and nerves ; stem-leaves lobed a t  the base. Heads 
4 in. long, erect ; flowers yellow. Achenes brown ; beak very 
slender, about as long as the body. 

AIushobra, Sutlej valley : Maroh-November.-Mr. Himalaya, 6000-1 1,000 fl  . 
--W. Asia, E ~ ~ r o p e  (Blitnin). 

2 .  Lactuca dissects, L)on ; El. Br. l ~ d .  iii. 405. (~labrous or 
nearly so ; stems often tufted, crect, 6-18 in., leafy and n~uclk 
branched or naked and nearly simple. Leaves 1-4 in., pinnatifid, 
lobes varying much in size ancl cutting : radical leaves usually 
many, sessile ; lower stem-leaves stalked ; upper ones sessile, 
lobed a t  the base ; uppermost linear. Heads many, *-& in. long, 
coryrnbose ; stalks slender, erect ; flowers pale blue. Achenes 
%ribbed on each face, margins thickened ; beak very slender, t\vice 
as long as the body. 

Simln, common ; April-September,--Temperate Himalaya, 4000-8000 ft.- 
Afghanistan. 

3. Lactuca longifolia, DC. ; PI. Br. I n d .  iii. 405. Glabrous ; 
stems erect, 3-6 f t . ,  branched. Leaves 4-7 x in., long-pointed. 
entire, stem-clasping ; basal lobes narrow, acute, appressed t o  
the stem. Heads + in. long ; stallis slender, erect ; flowers blue- 
purple. Achenes thickened on the niargins ; beak very slender, 
not longer than the body. 

Shali, Dahi~ in tht. Giri vallcy ; Se11telnber.--Teniperatc Himalaya, 4000- 
9000 ft. 

4. Lactuca hastata, DC'. ; PI. Br. I n d .  iii. 407. Stems robust, 
erect, 4-7 f t . ,  sometimes dwarfed and slender, glabrous towards 
the base, more or less glandular upwards especially on the 
branches of the inflorescence. Leaves variable, smooth or 
rough ; stalks naked or winged, base dilated or 2-lobed ; blade 
6-12 x 14-4 in., pinnately lobed, terminal lobe broad, coarsely 
toothed, lower lobes many or few or none. Heads 2 in. long, in 
branched racemes forming a terminal panicle. Involucral bracts 
bristly hairy, the outer about half as long as the inner ; flowers 
10-30, dark blue. Ripe achenes black, inargins thickened ; beak 
about half as long as the. body. 

Simla, Theog, in forest; ,July-October.-Tempcrate Himalaya, 4000- 
12,000 it.-Mountains in S. India. 

This ~pecies has the aspect of Prr?/a,~thrs Bruwoliiana, but the heads con- 
tain 10-30 flowers instead of  3-6, ant1 the achencs arc distinctly healietl. 



6 .  Lactuca macrorhiza, Hook. j. ; PI. Ur.  lrul.  iii. 408. Gla- 
brous or nearly so ; root thick, woody ; stems tufted, pro~tratc 
or pendulous, much branched. Leave6 thin, variable in size and 
shape, usually pinnately lobed, ~ o m e t i m e ~  cordately orbicular or 
ovate ; margins sinuate ; s talks naked or winged, dilated or lobed 
a t  the base. Heads &-$ in. long, in terminal, drooping, corymbose 

racemes ; flowers grey-blue. Achenes black when ripe ; beak 
slcnder, about half as long as the body. (Fig. 85.) 

Simls, Mahasu, common on rncks and banks ; August, September.--Tem- 
perate Himalaya,- 6000-12,000 ft,. 

6. Lactuca sagittarioides, C. B. Clarke ; PI. Br. Ind. iii. 410. 
Glabrous ; stems usually tufted, slender, erect, 6-18 in., branch- 
ing. Leaves all radical, arrow-head shaped, rarely 1 or 2 lance- 
olate, 2-3 in. long, entire or toothed, lobes acute ; stalks long, 
narrowly winged a t  the top. Heads 3 in. long. in terminal, erect 
corymbs ; stalks slender ; flowers yellow. Achenes brown when 
ripe ; beak much shorter tlhan the body. 

I);rha, in  the Giri valley ; illr~y, June.--Tc.mperate Hi~nnlq-;I. 5000-GO00 ft. 



56. PRENANTHES. Froill the Greek prerhes, drooping, a~lct 
ur~t/~os, a flower ; referring to the heads.-N. temperate regions. 

Erect herbs ; juice milky. Leaves alternate. Heads ligulate, 
slender, pendulous. Involucre narrowly cylindric ; bracts in few 
series, thin, green, inner ones long, narrow, nearly equal ; outer 
few, much smaller ; receptacle flat, naked ; flowers 3-8 in a head, 
purple or white ; pappus white or pale brown, not featherv : 
ligules long, spreading, 5-toothed ; style-arms long. ~zh&cri 
oblong, glabrous, angled, crowned with a pappus-bearing.disli, llot 
beaked.-Ripe achenes are necessary to  distinguish this genus 
fro111 Luctuca. 
Stems 1-6 ft. Heads nulneroun, panicletl. J*cilvcts of 

various shapes . . 1 . 1'. H I -~~ ILOIL I ( I I I IL .  
Stems 14-1 8 in. ~ e a d i f n l v ,  6)1itLLl-;, lollg-at,nlied. iAc;1,vcs 

always triangular . . 2. 1'. ~* i~i i .eiol i (~.  

1 .  Prenanthes Brunoniana, Wall. ; 1 .  Br. Ind .  iii. 41 1 .  
Smooth or rough, sometimes glandular especially on the inflor- 

escence and nerves of the leaves ; steins 1-6 ft., siinplc: or 
branched. Leaves of various slial~es ; stallis long or short, 
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slender, naked or winged, their bases sometime6 dilated or lobed ; 
blade 4-8 in. or more, lanceolete or triangular, cordate or trun- 
cate, toothed or sinuate, often pinnatifid with large or small, 
variously cut and toothed lobes. Heads 4-2 in. long, irl a ter- 
minal panicle ; flowers 3-5 in a head, purple or white. (Fig. 86.') 

Simla, common in woods; Auguel, September.--W. Himalayt~, (iOOO 
9000 ft. 

This species hau the aspect of Lac'tucu. hrc.stnt*r, but thc hc;~tln i i t . t b  3-.:- 
instead of 10-30-flowered, and the achcnc-s are without a bral;. 

2. Prenanthes violaefolia, Becaisne ; Fl. Br. Ind. iii. 41%. 
Glabrous except a few hairs on the summit of the leaf-stalks ; 
stems slender, 12-18 in. Leaves triangular, 1-2 in. each way, 
entire or obscurely ,sinuate-toothed, cordate or the basal lobes. 
acute ; stalks of the lower leaves with dilated base or a rounded, 
leaf-like, stem-clasping lobe. Heads *-$ in. long, few, solitary, 
long-stalked ; flowers 3-8 in a head, purple. 

Huttoo, rare ; September, October.--Kashmir to Kuniao~~,  9000-12,000 ft. 

57. SONCHUS. The classical name of Sonch3us olerncezcs.- 
Temperate regions. 

Succulent, erect herbs ; juice milky ; stems hollow, grooved 
or angled. Leaves usually pinnately lobed or coarsely toothed : 
radical stalked ; upper alternate, stem-clasping, base lobed. 
Heads ligulate, many-flowered, in terminal panicles. Involucre 
ovoid ; bracts many, overlapping, green, outer ones smaller ; 
receptacle flat, naked ; flowers yellour ; l~appus copious, white. not 
feathery ; ligules long, spreading, 5-toothed. Achenes flattened, 
oval, 3-5-ribbed on each face, rriinutely transversely m-rinlclcd, 
not beaked. 

Leaves hard ; teeth long, unequal, spinous . . I .  8. asper. 
Leaves thin ; teeth small, prickly, not spinons. 

Basal lobes of stem-leaves acute . . 2. 8. olera.cezcs. 
Basal lobes of stem-1ea.ves rounded . . 3. AS. arvewis. 

1. Sonchus asper, Bill. ; Fl. Hr. Iud. iii. 414. Glabrous or 
slightly glandular on thc~ upper l~art~s ; stems 2-3 ft'., branched. 
Leaves hard, lanceolate or pinnatifid, 6-10 x 2-3 in., waved ; tleetll 
numerous, long, unequal, divergent, spinous ; basal lobes recurved, 
rounded. Heads $-1 in. dia~n. 

Simla, in fields ; August.-Throughout India, ascending to 12,000 ft.- 
1111 temperate and many tropical regions ; Britain. 

Included under 8. olcracetts in Benthain's Brilislt Florcc. 

2. Son,chus oleraceus, Linn. ; FE. Br. I d .  iii. 414. Glabrous 
or slightly glandular on the upper parts ; steins 2-3 ft.. bl-anched. 
Leaves thin, lailceolate or pinnatifid, 3-6 in. ; t'~rnlina1 lobe large, 



lateral lobes pointing downwards, sometimes only one pair ; teeth 
small ; basal lobes acute, entire or pinnatifid. Heads 2-1 in. diam. 

Sirula, in fields, common ; July-October.-Throughout India, ascending to 
8000 ft.-All temperate and many tropical regions (Britain, Sowthistle). 

- 

3. Sonchus arvensis, Linn. ; PI. Br. Ind. iii. 414. Glabrous 
towards the base, glandular-hairy upwards ; stems 2-4 ft. 
Leaves mostly radical, pinnatifid, 4-6 in. ; lobes pointing down- 
wards ; teeth small ; basal lobes rounded, appressed to the stem. 
Heads 1-2 in. diam. 

Simla, roadsides, common ; July-October.-Throughout India, aecencling to 
8000 ft.-All temperate and many tropical regions (Britain, Corn Sowthistle). 

58. LAUNEA. In honour of M. de Launay, a French 
botanical author of the eighteenth century.-W. Asia, Africa, 
Europe. 

Glabrous, perennial herbs ; stems or branches erect or 
decumbent ; juice yellow. Radical leaves numerous, spreading: 
sessile, oblong, 4-8 x1-3 in., pinnately lobed or pinnatifid; 
segments entire or coarsely toothed, obtuse or acute, margins at  
least of the older leaves beset with minute, hard, sharp, white 
teeth. Stem-leaves few or none, similar but smaller. Heads 
ligulate, narrow, 5 3  in. long, shortly stalked, solitary or in 
clusters usually forming more or less interrupted racemes. 
Involucral bracts many, green, margins white, membranous, inner 
ones long, equal, narrow, outer shorter ; receptacle flat, naked ; 
flowers yellow ; pappus copious, soft, white, not feathery, united 
a t  the base ; ligules long, spreading, 5-toothed. Achenes narrowrly 
oblong, smooth, ribs thick, rounded ; pappus soon falling off. 

Stems erect. Achenes as long as the pappus . . 1. L. secu?ldrc. 
Stems decumbent. Achenes much shorter than the pappus 2. L. ?~l td icnz( l i .~ .  

1. Launaea secunda, C. B. Clarke ; F1. Br. Ind. iii. 416. Stems 
erect, 1-3 ft., nearly or quite leafless except near the base J 

branches long, slender. Heads 5 in. long, solitary or in snladl 
clusters of 2 or 3, forming long, one-sided racernes. Achenes as 
long as the pappus. 

Sutlej valley ; July-October.-N.W. India, ascending to 5000 ft. 

2. Launaea nudicaulis, Less. ; FI. Br. Ind. iii. 416. 8teins 
tufted, usually numerous, decumbent, branching, 6-24 in., naked 
or with a few small leaves below the flower-clusters. Heads 
$-8 in. long, in clusters of 2-5 or about 10, rarely solitary, for~n- 
ing much interrupted racemes or crowded together a t  the end of 
brajnches. Achenes much shorter khan the pappus. 

l'alleys belo\\. Xinlla. in fields ; April-June.-Tllroughout India, nscc,ndi~~g 
to 8000 ft. 



59. TRAGOPOGON. Fr.o~n t>l~c~ ( i  rec.1~ Ircryoa, n goiht, a n d  
pogon, a beard ; referring to the long, coarsrA pappus.-Asia. \V. 
Africa, Europe. 

Tragopogon gracile, Don ; F1. Br. Ind. iii. 417. A glabrous 
or sometimes slightly cottony herb ; steins often tufted, 6-18 in., 
erect, simple or branched from near the base ; juice milky. 
Leaves alternate, narrow, entire, 3-8 in., acute. basc stem-sheath- 
ing ; radical leaves sometimes as long as the stem. Heads ligulate, 
1-2 in. diam., solitary, terminal. 1nvoluc.ral bracts 5-8. 4-19 in. 
long, in one series, green, acute ; I-eceptacle flat. naked ; tlowcrs 
yellow ; pappus in one series, feat,hcry, united at  the l~asch, a 
fear naked-tipped hairs usually 1)1-c)jec*thlg hyond the 0t~11t.r~ : 
ligulex long, sp*rading, 5-toot,llcbd. ~(.hrt~chs' slender, l i b  tbed. 
~llinutely p~*icltly on thc: upl)eln Ilitlf, t8apcbr.ing into a, short l)cv,li. 

Simln, on grassy ~lopes,  comnloil : hlay-Octohcr.-Temperate Himalaya, 
(j0O0-10,000 ft. 

LIII. CAMPANULACEX 

ERECT or decumbent herbs. Leaves undi\-ided? alternate or 
rarely opposite, toothed or crenate ; stipules none. Flowers 2- 
sexual, purple or blue, axillary or terminal, solitary or in panicles 
or racemes. Calyx-tube adnate to the 01-ary ; limb free, 5-lobed, 
persistent. Corolla regular or irregular, usually persistent. 5-lobed ; 
lobes valvate in bud. Stalllens 5, alternate with the corolla-lobes 
and inserted with the corolla on the top of the o\-ary ; anthers 
united or free, Ovary 2-5-celled ; style linear, stigma when mature 
divided into 2-5 spreading lobes. Capsule 2- or 3-valved ; seeds 
many, minute.-All regions. but most abundant in teinperntc 
climates. 
Corolla irregular, 2-lipped. Antliera united . . I .  Ldelirc. 
('orolla regular. Ailtllers free. 

Corolla lobed nearly to the base. 
Segments spreading, star-like . . 2. Ccpl/,alo.rlign~cr, 
Seglilents not spreading, bell-shaped . . 3. Il~altle~~hergicr. 

C'ordla lobed half-way down or less, bell-ahaped . 4. Cnmpn~/nln.  

1. LOBELIA. In honour of Mathias Lobel, a Flemish bot,anist, 
of the sixteenth century.--Most tropical and teinpel*ate regions. 

Lobelia trialata, Buck-Ham. ; Fl. Br. Ind. iii. 425. Glabrous ; 
stems 4-12 in., nearly erect, branched, 3-sided, angles winged. 
Leaves sessile, ovabe or lanceolate, 4-1 in., sharl~lj- toothed in the 
upper half, base wedge-shaped, entire. Flowers pale blue or 
white ; stalks 1-flowered, slender, axillary. Calyx.teeth linear, 
acute. Corolla 2-lipped, E in. long. upper lip 2-parted, lower 

U 



3-lobed. Anthers united, tipped with bristles. Stigma 2-1ol)ccl. 
Capsule 2 valved. 

Naldera ; August-October.-N. India, common in the plains, ascending to  
5000 ft.-Burmah, Abyssinia. 

2. CEPHALOSTIGMA. Prom the Greek cephalos, a head, 
and stigma.-India, Africa, South America. 

Cephalostigma hirsutum, Edgew. ; P1. Br. Ind. iii. 429. 
Roughly hairy ; stems 2-5 in., erect, much branched. Leaves 
nearly sessile, broadly lanceolate, +$ in., crenate ; margins wavy 
and crisped. Flowers blue, in panicles. Calyx-teeth acute. 
Corolla in., deeply divided ; segments narrow, stellately 
spreading. Anthers free or nearly so. Stigma shortly 3-lobed. 
Capsule globose, 3-valved. 

Common on banks ; August, September.-W Himalaya, 2000-5000 f t .  

3. WAHLENBERGIA. In honour of G. Wahlenberg, a 
Swedish botanist of the eighteenth century.-Widely spread in 
subtropical and temperate regions. 

Wahlenbergia gracilis, DC. ; PI. Br. Ind. iii. 429. Gla- 
brous or hairy ; stems P 2 4  in., erect or decumbent, usually 
branched from the base. Leaves sometimes opposite, sessile, 
linear or narrowly oblong, 4-2 in., more or less toothed. Flowers 
pale blue, long-stalked, sohtary or in panicles. Calyx-teeth tri- 
angular, acute. Corolla bell-shaped, 3-g in. long, deeply divided ; 
lobes oblong. Anthers free. Stigma 3-lobed. Capsule 3-valved, 
tapering to the base. 

Simla, Boileaugunge, in fields ; May-October.-Common throughout India, 
ascending to  7000 ft.-E. Asia, Australia, S. Africa. 

4. CAMPANULA. From the Latin campanula, a bell.-- 
N. temperate regions. 

Flowers in spikes or racemes. Calyx-tube ovoid or globose. 
Corolla bell-shaped ; lobes not extending below the middle. Fila- 
ments dilated a t  the base, anthers free. Ovary 3-celled ; stigma 
3-lobed. Capsule 3-valved from the base. 
Stems erect. 

Corolla 14 in. long, dark purple . . 1. C.  Zatifolia. 
Corolla &* in. long, pale lilac . . 2. C .  colorata. 

Stems procumbent, thread-like. Corolla + in. long, blue . 3. C. nrgyrotricha. 

1. Campanula latifolia, Linn. ; PI. Br. Ind. iii. 439. Steins 
2-6 ft., glabrous, erect, robust, furrowed, branched. Leaves 
roughly pubescent on the lower surface, broadly lanceolate or 
ovate, 2i-5 ~ 2 - 3  in., base wedge-shaped or cordate, margins 
c:o,zrselv tontlhed or crenate, lower leaves stalked, ripper sessile. 



Flower;.; large, dark purl~lc:, rac:etncd, lower ones long-ntalkcbcl. 
Calyx-teeth lanceolate, 4-$ in. Corolla 1-14 in. : loben acutc~. 
Capsule 4 x Q in. 

Huttoo, in woods ; July, August.-W. Himala.ya, 8000-11,000 ft.-W. Aniu, 
Europe (Britain). 

2. Campanula colorata, Wull. ; Fl.  Br. Ind. iii. 440 ; including 
C'. canescens and C. cana. Roughly hairy or tomentose ; stems 
6-24 in., erect, slender, simple or branched. Leaves broadly or 
narrowly lanceolate, 1-1 3 in., sessile, crenate or toothed. Plowers 

~ " I G .  S7. CAMPBNULA COLORATA. 

numerous, pale lilac, in clusters or panicles. Calyx- teeth lancec - 
late, f in., entire or toothed. Corolla +$ in. long, hairy outside ; 
lobes short. Varies much in size and hairiness according to situn- 
tion ; often produces small cleistoga~nic flowers. (Fig. 87.) 

Simla, common ; May-October.-Plains of N. India, ascending t,o 10,OW ft. 

3, Campanula argyrotricha, Wall. ; Fl. Br. Inn. iii. 441. 
Stems numerous, procumbent, thread-like, hairy. Leaves nearly 
sessile, thin. ovate, 2 x + in., often smaller, toothed or nearly entire. 
softly silvery-hairy with a few long ha'irs interspersed. Flowers 
blue; long-stalked. solitary or racemed. Calyx-teeth 4 in., usually 
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entire. Corolla A-2 in. long, hairy outsidc. Often l~roc1uc.c~~ 
small, cleistogamic flowers. (Fig. 88. ) 

Huttoo, cornmon on rocks ; August., September.-W. Himalaya, 8000 
11,000 ft.. 

LIV. E R I C A C E E  

TREES or shrubs usually erect, sometimes decumbent. Leaves 
alternate, undivided, usually entire, very small and closely over- 
lapping in Cassiope. Flowers regular, 2-sexual, in racemes or 
terminal corymbs, or axillary and usually solitary. Calyx free. 
5-lobed. Corolla hypogynous, bell-shaped, tubular or salver- 
shaped, 5-toothed or 5-lobed. Stamens 10, rarely 8, inserted 
with the corolla, sometimes slightly attached to its base ; filaments 
free ; anthers oblong, opening by terminal pores, solneti~ncs pro- 
vided with spur-like processes. Ovary 5- or 10-celled ; style simylt*. 
cylindrio ; stigma terminal, capitate in ~hododendron: Capsule 
opening by 5 or 10 valves, berry-like in Gaultheria ; seeds 
numerous, minute.-All regions ; chiefly temperate and cold. 
Flowers axjllary, usually solitary. Decumbent shrubs. 

Leaves .j in. long, thin, spreading . . 1. Cnulll~eria. 
Leaves less than & in. long, thick, closely apprcssecl 

overlapping . 2. Cnssiopu. 
Ti'lowers in  long racemes. A tree . . 3. Pieris. 
Ji'lowers in terminal corymhs. Trees or crect H ~ I ~ I I ~ P  . . 4. Ill~ododc~rd?.on 

1. GAULTHERIA. In honour of Gaulthier, a French- 
Canadian physician and botanist of the eighteenth c3enturv.- 
Chiefly America ; a few species in Asia and Australia.. 



Gaultheria nummularioides, U O ~ L  ; Fl. Br. I d .  iii. 467. A 
slllall shrub ; stems prostrate ; branches hairy, a6cc:ncling. Lcbavcs 
thin, nearly sec;silc, spreading, ovate, k x 4 in., ctcautc. upper 
surface glabrou8: lower hairy ; inargin~ toothed, fringed. Plowers 
solitary. axillary, 4 in. long, pink or white. Calyx ovoid ; tccth 
lanceolate. Corolla tubular ; teeth minute, recurved. Stamens 
10, filaments dilated. anther-cells 2-spurred. Fruit berry-like, 
dark blue, the 5-celled capsule being enclosed in the persistent, 
enlarged, succulent calyx. 

The Chor, Marali, covering banks ; June, July.-Himalaya, 8000-12,000 f t  
--Java. 

T h i ~  species ought to occur on Huttoo : hut no tlpecinlens are on record. 

2. CASSIOPE. Of classical origin ; Cassiope was the ~llotller 
of Andromeda ; also the name of an allied genus.-Cold X. regions. 

Cassiope fastigiata, L). JJon ; Fl. Br. I d .  iii. 459. A small 
shrub ; stems tufted, 4-12 in., decumbent, lnuch branched. 
Leaves thick, sessile, erect, closely appressed, overlapping, ovate- 
oblong, less than $ in., acute ; margins inembranous. Flowers 
axillary, drooping, solitary or in clusters of 2 or 3, white ; stalks 
hairy, curved. Calyx gla'brous. Corolla bell-shaped, f in. long ; 
lobes short. recurved. Stamens 10: anther-cells 1 -spurred. 
Capsule erect, globose: 5-vah-ed. . 

3. PIERIS. From Pieria, a district of Macedonia ; the abodo 
of the Muses.-Hiinalaya, Bunnah, Jitpan. N.E. Aulerics. 

Pieris ovalifolia, I ) .  BOIL;  1'1. BI-. l r ~ t i .  iii. 460. 12 s ~ i l ~ ~ l l .  
glabrous tree. Lea\-es shortly stalked, o\-atv or oblong, 4 ~2 in., 
entire, acute. Plowers white, in racemes 4-8 in. long. Calyx- 
segl~lcnt~s lanccolate. Corolla pubescent, tubular, 4 in. long. 
narrowed to the nlout,h ; teeth s~nall, spreading or rec~url-cd. 
Sttaincns 10. filalllents 2-sl~urred at thc top. Capsule globosc. 
6-valved. (Fig. 89. ) 

Simle, conllilon in forest ; May.--Tenlperate Hinlalay a, 6000-8000 ft .  

4. RHODODENDRON. From the Greek rhodon, a rose, and 
dendron, a tree.-Mountains of Asia, Europe, N. America, 
Australia, New Guinea. 

Trees or erect shrubs. Leaves crowded towards the end of 
branches, shortly stalked. leathery, entire. Flowers in terminal 
coryinbs. Corolla-tube long or very short ; limb spreading. 
Stamens 8 or 10. Stigma capitate. Capsule cylindric, W O O ~ Y ,  

5- or 10-valved. 
Thc two follo~ving species occur on the C:hol-, flowering in June :- 

R. campanulaturn, I los , ;  J'I. fir. Il,,d. iii. 4ti(i. A shrnb. 6-12 f t .  Leaves 
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ovate, 4 x 2 in. ; lower surface cinnamon-coloured, tomentose. Flowers pale 
pink, often spotted. Corolla bell-shaped, 1 in. ; lobes spreading. 

R. Anthopogon, L). Don ; PI. Br. Ind. iii. 472. A shrub, 1 ft., highly aromatic. 
Leaves ovate, 1 x fi in. ; lower surface covered with red-brown scales. Plowers 
sulphur-coloured. Corolla salver-shaped, 9 in. long. Occurs also OD Mareli. 

A tree. Leavee 2&5 in. Flowers 1-2 in. long . I .  R. arboretun.. 
A small nhrub. Leaves 9-1 in. Flowers less than 4 in. long 2. R. Eepidoturn. 

1 .  Rhododendron arboreum, Smith ; 31. Br. Ind. iii. 465. A 
tree. Leaves oblong-lanceolate, 28-5 x 1-1i in. ; upper surface 
glabrous, lower silvery-scaly. Flowers red or pink, sometimes 
spotted, rarely white, crowded in large, head-like corymbs. 
Calyx small, persistent ; teeth unequal. Corolla bell-shaped, , 
1-2 in. long. Stamens 10, alternate ones longer. Capsule scaly, 
1 in., curved, 10-valved. 

.Simla, colnmon ; March-May, occa~ionally again in J-uly and August if the 
spring flowering has been checked by drought, hailstorms, &.c.-Temperate 
Himalaya, 6000-8000 ft.-Hurmah. 

2. Rhododendron lepidotum, Wall. ; Fl. Br. Ind. iii. 471. An 
erect, aromatic shrub, 1 4  f t .  ; inflorescence and young parts 
covered with minute, circular, silvery or brown scales. Leaves 
oblong or obovate, #-1 in. ; upper surface silvery-scaly, lower 
brown-scaly. Flowers dingy yello~. or pale pinli-purple, in sinall 
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corymbs, sometimes reduced to a single flower. Caly x-lobeg 
obtuse. Corolla-tube very short, globose ; lobes rounded, 
spreading, & in. across. Stamens 8. Capsule scaly, $ in., 5-valved. 

Simla, Jako, Huttoo ; June.-Temperate Himalaya, 11000-15,000 ft. 

LV. MONOTROPACEE 
SUCCULENT, waxy white or pale yellow-brown herbs growing 
under trees on decaying vegetable matter ; root fibrous, densely 
interlaced ; stems tufted, rarely solitary, erect, covered with alter- 
nate, appressed scales. Leaves none. 
Flowers regular, 2-sexual. Sepals free. 
scale-like, usually 4, nearly as long as 
the petals. Petals free, hypogynous, 
4 or 5, imbricate, base slightly dilated. 
Stamens 8 or 10, nearly as 16ng as thc 
petals. Anthers broadly kidney-shaped. 
1-celled. opening by two transverse 
slits. Ovary superior, ovoid, 4- or 5-  
celled, 8- or 10-grooved ; style thick, 
short, elongating in fruit ; stigma ter- 
iiiinal, broad. nearly on a lerel with 
the anthers. Capsule 4- or 5-celled. 
ol~ening by slits opposite tlle middle 
of the cells ; seeds very nunierous, 
iliinute. - A small Order inhabiting 
SOI-th teinperate forest regions. 
Ylowers W ~ Y J  white, ~ o l i t a q ,  

terminal . . 1. dfonctropa. 
Flowers pale yellow brown, 

several, racemed . 2. Hypopifys. 

1. MONOTROPA. Froin the Greek 
monos, one, and trepein, to turn ; the 
flowers of some species are all turned 
to one side.-Himalaya, Japan, N. 
America. 

Monotropa uniflora, Linn. ; Fl. Br. 
Ind. iii. 476. Glabrous, waxy white ; 
steins 6-12 in. ; scales broadly lan- 
ceolate, 2 in. Flowers waxy white, 
solitary, terminal, drooping. Petals 5, 
2 in. long. Stamens 10. Capsule Pro. 90. MONOTROPA UNIFLORA. 

5-celled. erect. (Pig. 90.) 

Simla, the Glen, Narkunda, in forest ; August, September.-Temperate 
Himalava, (i000-8000 ft..-J apan, X. America. 
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2. HYPOPITYS. From the Creek hypo, under, and yilys, a 
pine ; the plants usually grow in pine forests.-Northern forest 
regions. 

Hypopitys lanuginosa, Xut t .  ; Fl. Ur. l ~ ~ t l .  iii. 476. Hairy or 
pubescent, pale yellow-brown ; steins 6-18 in. ; scales ovate- 
oblong, 2 in. Flowers pale yellow-brown, several in a terminal, 
bracteate raceme ; terminal flower with 5 petals and 10 stamens, 
the others with 4 petals and 8 stamens. Petals 4 in. long, inner 
surface densely hairy. Capsules 5- or 4-celled, erect. 

Jlushobra, Narlruncla, in pinc forest.-Temperate Himalaya, 8000-10,000 f t .  
-N. Asia, N. America. 

Closely allied to the British Bird's Nest, Mo?rot~oprt Ilypopithys of most 
authors. 

LVI, P L U M B A G I N A C E E  

h SMALL Order extending over most parts of the world, chiefly 
near the sea and in salt marshes.-There are several genera in 
India, but it is restricted to the following species in the N.MT. 
Himalaya. 

The Tll~ift ,  d ~ . ~ r ~ e r i u ,  a.nd Sea Lavender, Slatice, of thc British coasts both 
bcllong to this 01-tlcr. 

PLUMBAGO. 'I'tlc 1 ,atin ~ l u u l c  of I-'. cut -o~)au ,  clcrivod f r ~ ~ r  I 

ylurnburn, lead; the plant was used nledicirla1ly.-All warm regions. 

Plumbago zeylanica, L ~ I L ~ L .  ; El. Br. I r~d.  iii. 480. A diffuse, 
rambling undershrub ; stenis several, 2-4 ft. Leaves alternate: 
glabrous, ovate, 2-3 in., entire, acute ; stalks short, stem-clasping. 
Flowers 2-sexual, regular, white, in bracteate, often branched, 
glandular spikes 4-12 in. long. Calyx inferior, tubular, glandular, 
5-ribbed, 5-toothed. Corolla hypogynous, salver-shaped ; tube 
$ in. ; lobes 5, nearly equal, rounded, spreading. Stamens 5, free 
from the corolla, opposite its lobes, dilated at  the base ; anthers 
protruded, 2-celled. Ovary superior, 1-celled, narrowed into a 
long, linear style 5-branched a t  the top ; ovule solitary. Capsule 
enclosed in the persistent calyx, opening transversely near the 
base ; seed oblong. 

Giri and Sutlej valleys ; June, July.-Cultivatcd throughout India ; often 
seen as a n  escape near villages below 5000 ft.-Tropical regions of the Old 
World. 
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LVII. 

HERBS of various habit ; rootstock usually perennial. Leaves 
undivided, usually entire ; stipules none. Flowers 2-sexual, 
regular. Calyx free, except in Samolus, 5- rarely 4-lobed or 
toothed, persistent. Corolla hypogynous, gamopetalous ; tube 
cylindric and distinct or very short, the corolla being lobed 
nearly to its base ; limb 5- rarely 4-lobed, spreading or erect. 
Stamens 5, rarely 4, inserted in the tube or a t  the base of the 
corolla, opposite to the lobes; filaments short or long, usually 
free ; anthers 2-celled. Ovary free, except in Samolus, ovoid or 
globose, 1-celled ; style short or long ; stigma simple ; ovules 
usually many, attached to a free central column. Capsule 
1-celled, opening from the top by 5 valves, except in Anagallis ; 
seeds minute, usually numerous.-A widely spread Order, chiefly 
inhabiting N. temperate and alpine regions. 
Flowers in heads, umbels or whorls, or solitary on radical 

stalks. Corolla-tube distinct. 
Corolla-tube longer than the calyx . . I .  Prifizula. 
Corolla-tube shorter than the caiys . . 2. A?uZrosace. 

Flowers racemed or axillary. Corolla lobed nearly to the base. 
Flowers borne in the asils of leaves or bracts ; stalks 

naked. Ovary snperior. 
Corolla & or # in. diam. Leaves 4 in. or more long. 

Filaments glabrous. Capsule opening from the top 
in 5 valves . . 3. Lysimuchia. 

Filaments hairy. Capsule opening by a circular 
fissure round thc: middle . 4. A r ~ u l l i s .  

Corolla, minute. Leaves less than ) in. long . . .3. ('cnfuncullw. 
Plowers not axillary ; stalks bearing a small bract near 

the middle. Ovary half-inferior . . 6. Samolus. 

1. PRIMULA. Prom the Latin pr iv~us ,  first ; referring to tlic 
early flowering of inany species.-Chiefly PI'. temperat'e and alpine 
regions ; S. America. 

Herbs ; stems very short or none. Leaves all radical, sessile 
or stalked, spathulate, oblong or ovate, toothed. Flowers 4 to 
nearly 1 in. diam., crowded in a terminal, head-like umbel or 
solitary on distinct radical stalks or whorled. Calyx tubular, 
5-lobed. Corolla funnel- or salver-shaped; tube longer than the 
calyx, cylindric ; limb spreading, 5-lobed. Stamens 5. included, 
inserted near the base or, a t  the throat of the corolla-tube; f la-  
inents very short. Ovary globose ; style as long as the corolla- 
tube or much shorter ; stigma capitate ; ovules numerous. Cap- 
sule globose, splitting from the top in 5 valves ; seeds many, 
minute. 

Thc flowers of the common PI-imrose and other species of Primzrla present 
two forms in tlle ssllle species : long-stmyled, with the stamens deep in the 



298 LVII. PRIMULACE2E 

oorolla-tube ; and short-styled, wit11 the stamens a t  its mouth. These forms are 
ilnportaxlt in connection with cross-fertilisation by insects. See Darwin's 
Forms of Flowers, chap. i. 

Flowers usually purple or lilac, sometimes white. 
Flowers crowded in a terminal, head-like umbel . 1. P. denticulattc. 
B'lowers solitary on distinct, radical stalks . . 2. P.petiola.ris. 

Flowers yellow. whorled . . 3. P. JEoribu?~d~~. 

1. Primula denticulats, Smith ; Fl. Br. Ind. iii. 485. Slightly 
mealy. Leaves waved and wrinkled, sessile or narrowed into 
short, broad stalks, oblong-spathulate, 2-4 in., enlarging aftor 

flowering ; teeth very small, sharp, unequal. Flowers varying 
from dark purple to pale lilac, crowded in a globose, head-like 
umbel terminal on a single, naked, radical stalk 4-12 in. long. 
Corolla salver-shaped, about 4 in. diam. ; lobes notched. (Fig. 91.) 

Simla, common on Jako ; March, April.-Teinperate Himalaya, 5000-13,COO 
ft.-Afghanistan, Burmah. 

2. Primula petiolaris, Wall. ; PI. Br. Ind. iii. 493. More or less 
mealy a t  least on the buds. Leaves thin, membranous, sessile or 
narrowed into a winged stalk, oblong or ovate, 2-6 in., sharpl~r and 
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irregularly toothed. Flowers usually purple,  sometime^ varying 
to white, solitary on slender, distinct, radical ~talks.  Corolla 
funnel-shaped, $1-1 in. diam. ; lobes toothed or acute, sometimes 
rounded. (Pig. 92.) 

Mahasu, Matiana, Narkunda, on rocks and gra,ssy slope8 above SO00 f t .  ; 
Spril, May.-Simla to Bhotan, 4000-12,000 ft. 

3. Primula floribunda, Wall. ; PI. Br. Ind. iii. 495. Qlan- 
dular-pubescent. Leaves thin, narrowed into a broad, winged 
stalk, ovate, 1 + 4  x +1& in., coarsely and irregularly toothed. 
Flowers yellow, unequally stalked, in one or several superposed 
whorls borne on slender, erect, solitary or tufted scapes 4-8 in. 
high. Corolla salver-shaped, about 4 in. diam. ; lobes notched. 

Simla, near water or under damp rocks ; January-December.--W. Hima- 
laya. 3000-6000 ft. 

2. ANDROSACE. From the Greek aner, andros, a man, and 
sacos, a shield ; the application is variously explained, but pro- 
bably the shape of the leaves of the common species suggested the 
name.-N. temperate, alpine and arctic regions. 

Small herbs ; stems none or very short. Leaves alternate or 
crowded in rosettes, stalked or sessile, lobed and toothed or entire. 
Plowers small, in involucrate umbels terminal on slender, erect 
scapes. Calyx tubular, 5-lobed. Corolla salver-shaped, in. 
diam. ; tube shorter than the calyx, narrowed and wrinkled at 
the nlouth ; lobes 5, spreading, entire or slightly indented. 
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oorolla-tube ; and short-styled, with the stamens at its mouth. Theae fornls are, 
iinportarlt in coti~lection with cross-fertilisation by insects. Sce Darwin'u 
Ir'ornls of Flowers, chap. i. 

Flowers usually purple or lilac, sometimes white. 
Plowers crowded in a terminal, head-like umbel . 1. Y. denbicrdulo. 
Plowers solitary on distinct, radical stalks . . 2. P. peliola,tis. 

Flowers yellow. whorled . . 3. P. j lori6ur~du. 

1. Primula dentlculata, Smith ; P1. Br. Ind. iii. 485. Slightly 
mealy. Leaves waved and wrinkled, sessile or narrowed into 
short, broad stalks, oblong-spathulate, 2-4 in., enlarging after 

flowering ; teeth very small, sharp, unequal. Flowers varying 
from dark purple to pale lilac, crowded in a globose, head-like 
umbel terminal on a single, naked, radical stalk 4-12 in. long. 
Corolla salver-shaped, about in. diam. ; lobes notched. (Fig. 91.) 

Simla, common on Jako ; March, April.-Teinperate Himalaya, 7000-13,(j00 
ft.-Afghanistan, Burmah. 

2. Primula petiolaris, Wall. ; Fl. Br. Ind .  iii. 493. More or less 
mealy a t  leest on the buds. Leaves thin, membranous, sessile or 
narrowed into a winged ~ t ~ a l k ,  oblong or ovate, 2-6 in., shnrl)lg and 
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irregularly toothed. Flowers usually purple, sometimes varying 
to white, solitary on slender, distinct, radical stalks. Corolla 
funnel-shaped, 2-1 in. diam. ; lobes toothed or acute, ~ometimcs 
rounded. (Fig. 92.) 

Maht~su, Matiana, Nerkunda, on rocks and grasHy slopea above YUOO ft ; 
April, May.-Simla to Bhotan, 4000-12,000 ft. 

3. Primula floribunda, Wall. ; PI. Br. Ind.  iii. 495. Clan- 
dular-pubescent. Leaves thin, narrowed into a broad, winged 
stalk, ovate, 1 &-4 x 6 1  4 in., coarsely and irregularly toothed. 
Plowers yellow, unequally stalked, in one or several superposed 
whorls borne on slender, erect, solitary or tufted scapes 4-8 in. 
high. Corolla salver-shaped, about $ in. diam. ; lobes notched. 

Simla, near water or under damp rnck~ ; January-December.-W. Hima- 
laya. 3000-6000 ft. 

2. ANDROSACE. Prom the Greek aner, andros, a man, and 
sacos, a shield ; the application is variously explained, but pro- 
bably the shape of the leaves of the common species suggested the 
name.-N. temperate, alpine and arctic regions. 

Small herbs ; stems none or very short. Leaves alternate or 
crowded in rosettes, stalked or sessile, lobed and toothed or entire. 
Plowers small, in involucrate umbels terminal on slender, erect 
scapes. Calyx tubular, 5-lobed. Corolla salver-shaped, +$ in. 
diam. ; tube shorter than the calyx: narrowed and wrinkled at  
the mouth ; lobes 5, spreading, entire or slightly indented. 
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Sta~nens 5 ,  inserted on and. irlcluded in the corolla-tube, tilaillents 
very short. Ovary top-shaped ; style short, stigma capitatc ; 
ovules few. Capsule ovoid, splitting fro111 the top in 5 valves ; 
seeds few, usually only 2 .  
Leaves long-stalked, orbicular. Involucral bracts toothed I .  -4, ~ o l u ~ i d i f o l ; o .  
Leaves sessile, lanceolate. Involucral bracts entire. 

Runners rooting, naked between the rosettes of leaves 2. A. surnzei~to~tr. 
Runner-like branches not rooting, leafy throughout . 3. A. la~~ugi~zostr .  

1 .  Androsace rotundifolia, Hardw. ; Fl. Br. Ind. iii. 496. More 
or less hairy, sometimes glandular. Runners none. Leaves all 
radical, long-stalked, orbicular, 4-1 ?j in. across, cordate ; margins 
lobed, lobes shallow, toothed or crenate, rarely entire. Scapes 
several, tufted, 1-6 in. Involucral bracts wedge-shaped, toothed. 
Calyx-lobes acute, enlarged and spreading in fruit. Corolla deep 
pink, varying to nearly white, larger or smaller than the calyx. 

Simla, Mushobra, on rocks and banks ; April-June.-W. Himalaya, 5000- 
11,000 ft .  

A very hairy variety wit.h brighter and smaller flowers t,han the Simla plant 
occurs on the limestone rocks a t  Naldera and on Shali 

2. Androsace sarmentosa, Wall. ; PI. Br. Ind. iii. 498. More 
or less softly hairy. Runners long, rooting and forming rosettes 
of leaves a t  the ends, otherwise leafless. Leaves all radical or in 
rosettes, sessile or nearly so, lanceolate, +-1 in., entire. Scapes 
solitary, 3-6 in. Involucral bracts short, narrowly lanceolate, 
entire. Calyx-lobes acute or obtuse. Corolla pale pink-purple, 
darker towards the centre, mouth of tube yellow. 

Narkunda, hrarali, on rocks : June, July.---TempelSa.te Himalaya, 9000- 
14,000 ft. 



3. Androsace lanuginosa, Wull. ; 171. Br. Jnd. iii. 498, Whole 
plant densely covered with long, almost silvery, white, silky hairs. 
Runner-like branches trailing, leafy and forming a t  interval8 
rosettes of leaves but not rooting. Leaves radical or alternate 
or crowded in rosettes, sessile, lanceolate, $-2 in., entire. &apes 
solitary, 3 4  in. Involucral bracts short, narrowly lanccolats, 
entire. Calyx-lobes acute or obtuse. Corolla pale or dark purple, 
usually tinged with blue, yellow in the centre. (Fig. 93.) 

Simla, common on rocks and banks ; April-July.--W. Himalaya, 6000- 
10,000 ft. 

3. LYSIMACHM. The classical name signifying Loosostrifv 
and perhaps more correctly applied to Lytl~rum Salicariu, tht. 
Purple Loosestrife of Britain.-Chiefly S. temperate ant1 s u b  
tropical regions. 

Erect, decumbent or prostrate, gland-dotted herbs. Leaves 
alternate or opposite, usually stalked, entire. Flowers solitary, 
rarely in pairs, in the axils of the upper leaves or of bracts, 
stalked, rarely sessile, forming terminal racemes or raceme-like 
spikes. Calyx 5-parted ; segments lanceolate. Corolla bell-shaped 
or rotate, 5-lobed nearly to the base ; lobes entire, twisted in bud. 
Stamens 5, inserted a t  the base of the corolla, filaments glabrous, 
distinct or connected a t  the base by a membrane or ridge. Ovary 
globose ; style slender, persistent, stigma terminal, simple ; ovulee 
many. Capsule sxall, globose, splitting from the top by 5 valves ; 
secds numerous, minute. 
Corolla bell-shaped, pale purple or white. 

Flowers stalked. 
Leaves ovate lanceolate. Flower-stalks much 

longer than their bracts . , 1. L, lobelioides. 
Leaves narrowly lanoeolate. I4'lower-stalks llluch 

shorter than their bracts . . 2 .  L. pyra.rnidalis. 
l~lowers sessile or nearly sessile . . 3. L. che?~opodioiden. 

Corolla rotate, yellow. 
Leaves alternate. Plo~ver-stallcs slender, as long as 

the leaves . . 4. L. alterni'olia. 
Leaves opposite. Flower-~t~alks thick, shorter than 

the leaf-stallis . 5 .  L. jnponica. 

1. Lysimachia lobelioides, Wa.bl. ; Fl. Br. Ind. iii. 502. Gla- 
brous ; stems angular, ascending, 1-2 f t . ,  branching froill the 
base. Leaves alternate, ovate-lanceolate, 1-2 x ki in., tapering 
into a short stalk, acute. Flowers pale purple or white, in 
terminal racemes 3-6 in. long, elongated in fruit ; stalks much 
longer than their bracts. Calyx nearly as long as the corolla, 
margins of lobes membranous. Corolla bell-shaped, & in. diam. 
Filaments not united a t  the base ; anthers protruding. 

Xilnla ; h9a y-July.-Temperate Himalaya, 4000-8000 ft.  



2. Lysimachia pyramidalis, Wull. ; F'1. Br. I r ~ d .  iii. 503. Cla- 
brous ; stems erect, 4-2 ft., usually much branched. Leaves 
alt,ernate, sessile or nearly so, narrowly lanceolate, 4-3 xi-$ in., 
upper ones smaller. Flowers pale purple, in terminal racemes 
3-9 in. long ; stalks much shorter than their bracts. Calyx as 
long as the corolla. Corolla bell-shaped, in. diam. Filaments 
not united at  the base ; anthers included. 

Simla ; June-October.--Simla to Nepal, 5000-8000 ft. 

3. Lysimachia chenopodioides, Watt ; PI. Br. I n d .  iii. 503. 
Glabrous ; stems ascending, 4-1i ft., usually much branched. 
Leaves alternate, ovate-lanceolate, $-I& x 6 2  in., tapering into a 
rather long stalk, acute. Flowers pale purple, solitary, axillary , 
sessile or nearly so. Calyx as long as the corolla. Corolla bell- 
shaped, $ in. diam. Filaments not united a t  the base ; anthers 
included. 

J7a.lleys below Simla. ; May-July. Kashmir to Hhota.11, 5000-9000 ft .  

4. Lysimachia alternifolia, Wall. ; PI. Br. Ind. iii. 504. Pu- 
bescent or slightly hairy ; stems decumbent, 6-12 in., branching 
from the base. Leaves alternate, ovate-lanceolate, 1-1i xi-$ in., 
stalked or the upper ones nearly sessile, acute. Flowers yello~v, 
solitary, axillary ; stalks slender, as long, or nearly as long, as the 
leaves. Calyx longer than the corolla. Corolla rotate, in. diam. 
Filaments united a t  the base ; anthers included. 

Yalleys below Sinlla ; June-September.-Simln to Bhotan, 2000-6000 ft, 

5. Lysimachia japonica, Tkunb. ; PI. Br. I n d .  iii. 505. Hairy 
and densely pubescent ; stems prostrate, rooting a t  the lower 
joints, 6-12 in. Leaves opposite, stalked, ovate, 1-1i x 2-1 in., 
acute. Flowers yellow, solitary or in pairs, axillary ; stalks thick, 
shorter than the leaf-stalks. Calyx longer than the corolla. 
Corolla rotate, 5 4  in. diam. Filaments united at  the base ; 
anthers included. 

VaUeys below Simla, the Glen ; Jnne-August.-Knshn~ir to Bhotan, 3000- 
8000 ft.-China, and Japan. 

4. ANAGALLIS. The classical name of the Pimpernel, A.  
arvensis ; etymology doubtful.-Chiefly N. temperate regions. 

Anagallis arvensis, Linn. ; PI. Br. Ind. iii. 506. A glabrous, 
gland-dotted herb ; stems slender, erect or decumbent, 6-12 in., 
branching from the base ; branches 4-angled. Leaves opposite, 
sessile, broadly ovate, i-1 in., entire, acute. Plowers closing in 
dull weather, bright blue, solitary, axillary ; stallrs slender, longer 
than the leaves. Calyx 5-parted ; segments narrowly lanceolatc, 
acute. Corolla rotate. + in. diam.. 5-lobed nearly to the base : 
lobes glandular-fringed. mtirc, twisted in bud. St'amens 5, 



inscrtctl al; the base of the corolla, filtl111cntrs hairy. O\.ary globonc ; 
style dender, stigma terminal, simple ; ovules many. Capsule 
small, globose, opening by a circular fissure round the middle ; 
seeds numerous, minute. 

Simla, common in fields ; May-October.-Throughout India, ascending to 
7000 ft.-W. Asia, Europe (Britain, Pimpernel) ; the flowers ere usually red in 
N. Europe. Widely colonised in other countries. 

5. CENTUNCULUS. Etymology doubtful.-Europe, Asia, 
America. 

*Centuneulus tenellus, Duby ; PI. Br. Ind. iii. 506. An annual 
herb ; stems erect, 2-6 in., simple or branched. Leaves alternate. 
sessile, ovate, less than & in. long, entire, acute. Plowers minute, 
white or pink, solitary, axillary ; stalks usually shorter than thv 
leaves, elongating in fruit. Calyx 4- or 5-lobed. Corolla rotate, 
4- or 5-lobed. Stamens 4 or 5, inserted a t  the base of the corolla. 
Ovary globose ; style thread-like, stigma simple ; ovules many. 
Capsule globose, opening by a circular fissure round the middle ; 
seeds numerous. 

Hilly districts throughout India, ascending t,o 6000 ft. ; ueua.Uy on danil,, 
gr-assy places ; April-October.-Tropical America a.nd Australia.. 

6. SAMOLUS. Etymology obscure.-Chiefly temperate regions 
of the S. Hemisphere, and the following widely M u s e d  species. 

Samolus Valerandi, Linn. ; PI. Br. Ind. iii. 506. A glabrous 
herb ; stems ascending or erect, 6-18 in:, usually branched. 
Leaves obovate or spathulate, 1 4  in., entlre ; lower crowded, 
spreading, stalked ; upper alternate, smaller, nearly sessile. 
Plowers small, white, not axillary, in terminal racemes corymbose 
a t  f is t ,  ultimately elongating ; stalks bracteate about the middle. 
Calyx-tube hemispheric? half adnate to the ovary ; limb 5-toothed. 
Corolla bell-shaped, deeply 5-lobed, & in. diam. ; limb spreading. 
Stamens 5, inserted a t  the base of the corolla, filament's very 
short, alternate with 5 minute scales. Ovary globose, lower half 
adnate to t,he calyx-tube ; style short, stigma capitate ; ovules 
many. Capsule globose, small, crowned with the calyx-teet,h, 
splitting from the top in 5 valves ; seeds numerous, minute. 

Sutlej valley, on marshy ground near Suni ; April.-W. Himalaya, 3000- 
4000 ft.-Nearly all regions (Britain, Brookweed). 
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LVIII. MYRSINACEE 

AN Order inhabiting nearly all tropical and subtropical regions ; 
largely represented throughout India, but having only two species 
in the Simla neighbourhood. 

N SINE. The Greek name of the Myrtle, Myrtus eornrnunis : 
both genera have gland-dotted leaves.--Nearly all tJropica,l 
regions, chiefly Asiatic. 

Shrubs or s~nall trees. Ileavcs alter~late, ulldiviclc-(1, dotted 
with pellucid glands, usually toothed ; stipules none. F1owo1.s 
glandular, very small, regular, polygan~ous, in axillary clusters, 
sometimes apparently crowded along the branchcs owing to the 
leaves having fallen off. Calyx free, persistent, 4- or 5-lobed, 
much shorter than the corolla. Corolla rotate, hypogynous, 4- or 
5-lobed. Stamens 4 or 5, inserted on the base of the corolla 
opposite its lobes, filaments very short, anthers 2-celled. Ovary 
superior, ovoid, 1-celled, narrowed upwards in a short style ; 
stigma large, terminal, capitate or 3-lobed ; ovules several, 

attached to a free central column. 
Fruit berry-like, indehiscent, glo- 
bose, hardly {- in. diam., smooth, 
red ; seed large, solitary. 
A shrub. Leaves 

&-1 in. Flowers 
nearly sessile . I .  M.  africa,tra. 

A small tree. Leaves 
3-5 in. Zl'lowcrs 
stnlked . . 2. il f. .~rn~;,sc.r?.nta, 

1. Myrsine africana, Linn. ; Fl. 
Rr. Ind. iii. 511. A snlall, erect', 
pubescent shrub. Lea\~es nc?a.rlg 
sessile, lancsolate, 4-1 in.. sharply 
toothed. Flowers nearly sessile. 
Calyx and corolla 4-lobed. Sta- 
mens 4. Stigma capitate, covered 
with minute protuberances. Berry 
dotted with red glands. (Fig. $14:) 

Simla, the Glen ; March-May.-- 
Temperate Hima.laya,, 2000-9000 ft.- 
8. Africa. 

FIG. 94. MYRSINI.: AFHICANA. 

2. Myrsine semiserrata, Wall. ; 
Fl. Br. Ind. iii. 511. A small, glabrous tree. Leaves shortly 
stalked, lanceolate, 3-5 in., sharply toothed towards the tip rarely 
entire, margins gland-dotted. Flowers stalked. C;~.ly* and 



corolla 4- rarely 6-lobed. Stttrrlcn~ 4, rart?ly 5. Stigti~i~ of 3 
spreading lobes. 

Simla, the Glen ; January-May.-Bhotan to the Beenrr, S(HHk!)o(H) it.- 
13urmah. 

LIX. STY RACACEAZ 

A SMALL Order inhabiting most warin regions cxccpt Africa. 
Seventy species are found in India but only one extends to theN.Mr. 
Himalaya.-Styrax wag the classical name of the 8. 14;uropc~an 
tree, S. ojicinale, whose bark produces the resinous substance 
known as storax. The Moluccan tree S. Benzoin yields the re~in 
called benzoin. Both substances are used in medicine and 
perfumery. . 

Fro. 86. S m ~ o c o s  C R A T A ~ Q O ~ E E .  

SYMPLOCOS. Prom the Greek sympleco, to knit t,ogether ; 
referring to the mited stamens.-Tropics of Asia, Australia and 
America. 

Symplocos crataegoides, Bz~cl~.-Ham. ; FI. Br. I n d .  iii. 5i : j .  -4 
shrub or small tree ; young parts and inflorescence hairy, othcr\\.ise 

X 
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LVIII. MYRSINACEAZ 

AN Order inhabiting nearly all tropical and subtropical regions ; 
largely represented throughout India, but having only two species 
in the Simla neighbourhood. 

 SINE. The Greek name of the Myrtle, Myrt,us communis : 
both genera have gland-dott,ed leaves.-Nearly all tIropical 
regions, chiefly Asiatic. 

Shrubs or slnall ttees. .IJeavc\s altenlate, ulldivicletl, dotted 
with pellucid glands, usually toothed ; stipules none. P1owo1-s 
glandular, very small, regular, polygamous, in axillary clusters, 
sonietilnes apparently crowded along the branches owing to the 
leaves having fallen off. Calyx free, persistent, 4- or 5-lobed, 
much shorter than the corolla. Corolla rotate, hypogynous, 4- or 
5-lobed. Stamens 4 or 5, inserted on the base of the corolla 
opposite its lobes, filaments verv short, anthers 2-celled. Ovary 
superior, ovoid, 1-celled, narrdwed upwards in a short style ; 
stigma large, terminal, capitate or 3-lobed ; ovules several, 

attached to a free central column. 
Fruit berry-like, indehiscent, glo- 
bose, hardly i- in. diam., smooth, 
red ; seed large, solitary. 
A shrub. Leaves 

4-1 in. Flowers 
nearly sessile . 1 .  fW. cif~icnsra. 

A small tree. Leaves 
3-5 in. Flowers 
stdked . . 2. Jf. .~em.;s~rrnln.  

1. Myrsine africana, Lin~z. ; E ' I .  
Rr. Ind. iii. 51 1. A small, erect., 
pubescent shrub. Leaves nea.rly 
sessile, lanceolate, 4-1 in.. sharply 
toothed. Flowers nearly sessile. 
Calyx and corolla 4-lobed. Sta- 
mens 4. Stigma capitate, covered 
with minute protuberances. Berry 
dotted with red glands. (Fig. 91:) 

Simla, the Glen ; March-May.- 
Tenlperate Hima.laya, 2000-9000 it,.- 
S. Africa. 

FIG. '34. B ~ Y R S I N E  AFRICrlNA.  

2. Myrsine semiserrata, Wa,ll. ; 
Fl. Br. Ind. iii. 511. A small, glabrous tree. Leaves shortly 
stalked, lanceolate, 3-5 in., sharply toothed towards the tip rarely 
entire, margins gland-dotted. Flowers stalked. Calyx and 



carolla 4- rarely 6-lobed. Stamens 4, rar-ely 6. Stignla of 3 
spreading lobes. 

Simla, the Glen; January-May.-Bhotan to the be en^, 3000-9000 ft.- 
Burmah. 

LIX. STY RACACEE 

A SMALL Order inhabiting most warin  region^ except Africa. 
Seventy species are found in India but only one extend8 to the IS. W. 
Hirnalay a,-St yrax was the classical name of the 8. hhropean 
tree, S. ofiinale, whose bark produces the resinous substance 
lmown as storax. The Moluccan tree S. Benzoin yields the reain 
called benzoin. Both substances are used in medicine and 
perf uinery . , 

SYMPLOCOS. From the Greek symplew, to knit together ; 
referring to the wited stamens.-Tropics of Asia, Bustralia and 
America. 

Symplocos crataegoides, Buc7h.-Ham. ; PI. Br. I d .  iii. 5'73. -4 
shrub or small tree ; young parts and inflorescence hairy, other\\.ise 

X 
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glttbrous. llca,ves shortly stalked, ovate, 2-4 in., tootllled, :tc.rric. 
or obtuse, turning yellow in drying ; stipules none. Plowers 
i.egular, 2-sexual, fragrant, white, + in. diarn., in terminal panicles 
2-6 in. long. Calyx-tube adnute to the o\.ary ; lobes 5, shc)r.ll, 
obtuse, ininutely fringed. Petals 5, ilrariy free. Stanlens 
numerous, filairlents united a t  the base in 5 sets, inserted a t  t'llc. 
base of the corolla. O v a ~ y  inferior, 2-celled ; style long, linear, 
stigma, capitate ; ovules 2 or 3 in each cell, pendulous. I)ruye 
globose or ovoid, about $ in. dianl., crowned with the per~ist~ent, 
calyx-limb, black when ripe ; seed solitary. (Pig. 95.) 

Sinlla, Nukunda ; April-June.-Temperate Himalaya, 3000-8000 ft.- - 
13urmah, Japan. 

The inflorescence rese~ribles that of the Hawthorn: hence thc specific 
naloe. The leaves and bark are used in dyeing, yielding a yclloar colour. 

LX. O L E A C E E  
TREES or shrubs. Leaves opposite, except in Jasminurn I~urnilc. 
undivided or pinnate ; stipules none. Flowers 2-sexual, rarely 
polygamous, regular, in cymes or panicles. Calyx free, bell-shaped 
or tubular, usually small, toothed or nearly entire, persistent. 
Corolla salver- or funnel-shaped or rotate, usually 4-lobed or 
in Fraxinus of 4 petals united a t  the base in two pairs. Starrlens 
2, inserted on the corolla-tube or a t  the base of the petals ; fila- 
ments usually short, anthers 2-celled. Ovary superior, 2-celled ; 
style usually short, stigma terminal, simple or 2-lobed ; o\-ules 
2 in each cell, rarely solitary. Fruit drupe-like, berry-like or 
capsular ; seeds 1 or 2 in each cell, sometimes solitary through 
the suppression of one cell.-A small Order inhabit'ing a,ll warm 
and temperate regions. 
Leaves pinnate. 

Shrubs. Corolla salver-shaped, lobes 5. 
Trees. Corolla-lobes 4, nearly free . 

Leaves undivided. 
Bracts 2, conspicuous, concealing the calyx 
Bracts none or minute. 

Corolla-tube longer than the calyx. 
Leaves ovate; lower surface white. 

cylindric, go in. 
Leaves lanceolate ; lower surface green. 

funnel-shaped, 2, in. . 
Corolla-tube not longer than the calyx 

Corolla- tube 
. 3. Syrinyu. 

Corolla-tube 
. 6. Liguslrum. 
. 6. Oleci. 

1. JASMINUM. Derived froin jtisemin, t'he Persian nainc. 
signifying fragrant.--Tropical and t,emperatt. ~megions of the Olcl 
World. 

Climbing, sometimes erect: glabrous shrubs : hraruahes long. 
Leaves opposite, rarely adternntc, odd-pinnate ; leaflets opposite, 



nearly sessilv, c~[itil.c>. chlitl oi lc1 thcb longcbst. l i l o \ r c b r . h  ullitt- o r  
yellow, Ilr termi.tia1 ulutjtern. Calyx-tul~c: short ; teeth 5, short o r  
long. Corolla, salver-~lhal~ed ; tube cylindric ; lobes 5. S t a ~ ~ i e n ~  
included in the corolla-tube, filaments short. Style slt~lider, sin~ple ; 
stigma capitate, obscurely 2-lobed. Berry rleel~ly 2-1ot)cd or 
globose through the nupprr~sion of one cell ; nerds solitary it1 
each cell. 
Calyx-teeth much shorter than the  tub^. 

Plowers white . . 1 .  J d i s j ~ ~ r ~ r r u r r ~ .  
Plowers yellow . . 2. .I. 11u11~ilr. 

Calys-teeth much longer than the tul,c- .' 
Leaflets 3-5. Chrolla-tube 5 ill. . . 3. ./. oJicitifllc. 
lJcaflets 7-1 1 .  Corollu-tnbr iu. . 4.  . I .  yrottd(/Ic)~ I I I I I .  

1. Jasminum dispermum, Wall .  ; k'l. Ijr. It10. iii. W2.  .I 
ulin~bing shrub. Leaves ol>posit~, 4-6 in. ; leaflets 3 5. 1n11c.c.- 
olate or ovate-lanceolate, long-l~ointcd, enti c )nc 2-4 in. PI( )\r c.~-s 
ilunierous, crowded, white, so~lieti~nes tinged wit11 l)irili, :--I in .  
long. Calyx-teeth much shorter than thc tub(.. 

Simla, Lansdownc Falls ; April.-Temperate Himalaya, 2000-8000 it.  

2. Jasminum humile, Linn. ; Fl. Br. Znd. iii. 602. An erect 
shrub. Leaves alternate, 2 4  in. ; leaflets 3-7, oblong or ovate. 
end one 1-2 in. Plowers yellow, i-2 in. long. Calyx-teeth 
much shorter than the tube. 

Simla, common ; May-October.-Temperate Himalaya, 2000-9000 f t .  

3. Jasminum offieinale, Linn. ; Fl.  Br. Ind. iii. 603. A climb- 
ing or half erect shrub. Leaves opposite, 2-4 in. ; leaflets 3-7. 
ovate or ovate-lanceolate, long-pointed, end one 1-2 in. Flowers 
white, numerous, crowded. Calyx-teeth linear. lnore than half 
the length of the corolla-tube. Corolla-tube + in. ; lobes in. 
long. 

Igagoo, Narkunda ; May-July.-W. Himalaya, 3000-9000 ft. 
'l'he common whitc Jessamiile cultivated in Britain. 

4. Jasminum grandiflorum, Lit~n. ; F1. Br. I d .  iii. 603. 
clilllbing shrub. Leaves opposite, 3-4 in. ; leaflets 7-1 1, ovatc. 
end one 4-1 in., often partially united with the uy1)ernlost 11ai.1.. 
Flowers whitle, often tinged wit'h purple outside. Calyx-teeth 
linear, less than half the length of the corolla-tube. Corolla-tube 

in. ; lobes $ in. long. 
Simla, common ; May-September.-Simla to  Nepal, 2000-7000 ft. 

, Cultivated throughout India.-Native name Clmmbel. 

2. NYCTANTHES. Froill the Greelr ~zyx, nyctos, night, and 
anthos, a flower ; the flowers open in t,hb evening and fall oft' the 
follonling monring.-India. 
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Nyotanthes Arbor-tristis, Linn. ; 1 .  Br. I n d .  iii. 603. A 
rough, hairy shrub or small tree ; branches 4-angled. Leaves 
shortly stalked, ovate, 3-4 in., entire or toothed, long-pointed. 
Flowers fragrant, sessile, in clusters of three, forming terminal 
cymes. Calyx tubular, entire or minutely toothed, almost con- 
cealed by 2 broad, ovate bracts. - Corolla salver-shaped ; tube 
cylindric, orange, in. ; lobes usually 6, white, %-lobed, margins 
jagged. Stamens mcluded, filaments very short. Style cylindric ; 
stigma entire ; ovules solitary in each cell. Capsule flat, orbicular, 
3-9 in. across, splitting into two 1-seeded carpels. 

Valleys below Simla ; July-September.-N. India, ascending to  4000 f t .  
Cultivated throughout India. 

3. SYRINGA. From the Greek syrinx, syringos, a niusical 
pipe, reed ; referring to the long, straight branches from which 
the pith is easily removed to make a flute or whistle.-Temperat,e 
Asia, E. Europe. 

Syringa Emodi, Wall. ; P1. Br. Ind. iii. 604. A large shrub ; 
young parts and inflorescence pubescent, otherwise glabrous. 
Leaves stalked, ovate? 2%-5 x 1-2 in., entire, acute ; lower surface 
pale or white. Fl'lo\vers small. white. in t,erminal panicles 3-6 in. 
long. Calyx short, obscnrcly 4-toothed. Corolla salver-shal~ecl ; 
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tube & in., cylin(1ric: 11luc.h longer thun tllc~ ca:~ly x ; 1 o l ) c ~ ~  4, lone 
pointed, tips inflexed. Filament8 short, anther8 protrurling. 
Style short ; stigma 2-lobed. Capsule cylindric, 2 in. long. 
2-valved ; seeds 2 in each cell, flat, winged. (Fig. 96.) 

Nark~inda. Baghi ; May.-W. Himalaya, 9000-12,000 ft. 
Cultivated in Britain under the name nf. hi ma lay^. Lilac ; the flowers have 

a heavy, rather disagreeable ~mel l .  

4. FRAXINUS. The classical name of the Common Ash, 
F. excelsior.-N. t8emperafte regions. 

'"raxinus floribunda, I l 'u l l .  : PI. 1 .  1 I .  i .  5 .  .\ lulrgt~ 
I rhc.tl .  TAeavcs odd-l~itl~latcs : It~attt~t,~ ?-!I.  o1)l~)site. stallicd. ovatt~- 
c~l~lo~lg, 5 x 1 2 in.. troot licvl . I( )11g-1 )oint.cbtl. Tqlo\\.cb~*s s~nadl. 11c)lj.- 
gitlnous, ~nost'ly 2-sexual, il l  t'c~rluinal ] ) i l l l i ~ l c ~ ~  6--8 i l l ,  Io11g. 
Clalyx short. 4-tootlierl. Pctals 4. \vhitfc>. ~ia~'ro~vly oblong. ~nucll 
longer than the calyx. cohering a t  tlie base ill j~airs. Stainens 
longer than the petals. attached to their base. Ovary nlinute ; 
style short, stigma very long, fleshy. erect. Fruit n narrou.. 
winged, 1-seeded nut 1-14 in. long. 

Temperate Himalaya, not common, 5000-9000 ft. ; April, May. 
Closely allied to the Flowering or Manna Ash, F. O T ~ L U S ,  ii native of 

S. Europe, cultivated in Brit,ain. 

5. OLEA. The Latin name of the Olive, 0. euroj~cea.-N. tern- 
perate regions and New Zealand. 

Trees or shrubs. Leal-es leathery, stalked, ovate or lanceolate, 
entire. Flowers small, in panicles. Calyx short, 4-toothed. 
Corolla rotate ; tube not longer than the calyx ; lobes 4. Fila- 
ments short, anthers protruding. Style short. ; stigma 2-lobed. 
Drupe ovoid ; seed solitary, oily. 
Leaves densely scaly on the lower surface, not glandular . 1. 0. crcnpiht~r. 
Leaves glabrous on the lower eurface ; nerve-axils glan- 

dular . . 2. 0. glanduliferu. 

* 1. Olea cuspidata, Wall. ; Pl. Br. Ind. ii.. 611. A tree J 
branches and inflorescence scaly. Leaves oblong-lanceolate, 
2-4 x Q-2 in. ; tip hard. acute ; upper surface glabrous. shining. 
lower densely covered with ~ i n u t ~ c ,  red-brown scales. Flowers 
white, in numerous, short, axillary panicles. Drnpe 4-4 in. long. 
hlaclr when ripe. 

Hilly regions in N.W. India, ascellding t,o 6000 ft.  ; April, Jlny. 
Closely illlid to the Olirc tree of S. Europe, 0 rlrr.olm(r. 

2. Olea glandulifera, Wall. ; Fl. Br. I.~ad. iii. 612. A sinall, 
glabrous tree. Leaves ovate. 4-5 x 14 in., long-pointed ; the axils 
of the  ],rinc.ipa,l n~r \ -es  on t,he lo\\~er su~face glanclnlar. Flowers 
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\vhitc~, in ternlinal or lateral j)aniclos 2-3 in. long. Drupe 5-73 in. 
long, black when ripe. 

Sutlej valley, Basantpur ; RIarch-May.-Temperate Himalaya, 2000-6000 ft . 
-Mountains of S. India. 

6. LIGUSTRUM. The L'atin name of a shrub, probably the 
Privet, L. vulgare, derived from Eigare, to bind ; referring to the 
use made of the flexible branches.-Asia, Australia, Europe. 

Ligustrum compacturn, Hook. f. & Thoms. ; PI. Br. Ind. iii. 
616. A glabrous shrub or small tree. Leaves stalked, lanceolate, 
:<-5 x $-l$ in., ent,ire. long-pointed. Flowers small, white, in ter- 
minal panicles 4-6 in. long. Calyx short', obscurely 4-toothed. 
(lorolla-tiibe Rlnncl-shaped, & in. longer than the calyx ;. lobes 4. 
klilaluents short, anthers protruding. Style short ; stignla 2-101)(~1. 
I)rupe ouoiil. :-$ in. long ; seeds 1-3. 

\'alleys belo\\- Silnla, not common, Kot,i, Tihogua on tlie road to t l ~ c  ('IIo!. : 
May, t J ~ ~ ~ ~ ~ . - W .  Himalaya, 3500-6000 ft. 

-Allied to the Privet, L. *~.zrbnrc., of Britain. 

LXI. APOCYNACEE 

TREES or shrubs. Leaves opposite, in threes in Nerium, simple, 
entire ; stipules none. Plowers 2-sexual, regular, in terminal or 
axillary cymes. Calyx free, usually small, often glandular a t  the 
base within, deeply 5-lobed. Corolla salver-shaped ; tube long or 
short, usually dilated round the stamens ; limb spreading, 5-lobed. 
Stamens 5, inserted on the corolla-tube ; filaments short ; anthers 
distinct but more or less cohering in a cone, free from or adherent 
to  the stigma, cell-bases obtuse or produced downwards in short, 
curved, pointed tails. Ovary superior, 2-celled, cells distinct or 
united ; style simple, linear, stigma terminal ; ovules few or 
many in each cell. Pruit a berry or taro distinct or more or less 
united follicles ; seeds few or many, naked or crowned with a 
t u f t  of hairs.--Nearly all tropicall and subtropical regions. 

PEzr7nes.i~~ nczttifoliu, the Frangil~nni tree, is cultivated throughout Z11dii1. 
and ~o~nebimes planted in the lower hills. B small trcc nit11 thiclr branchrs 
and copious, milky juice. Leaves lnnceolate, 6-15 in., crowded a t  the c~nd ot 
branches. Plowers fragrant. Corolla salver-shaped, whitr, pale yellow in the 
centre, 2-3 in. across. 

Vinca rosea, the Periwinkle, a West lntlinn plant, is cultivated throughout 
India, and sometimes seen as an escape. Leaves obovnte. Flowers axillary, 
pink, 18-2 in. diam. 
Anthers free from the stigma ; cell-bases obtuse. 

A spinous shrub. Leaves 1-14 in. Fruit a berry . 1. Cnrissa. 
An unarmed tree. Leaves A in. Fruit two lonq 

follicles . . 2. Holarrhena. 
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Anthers adherent to  the stigma ; cell-bases produced i11 
short, curved, pointed tails. 

Calyx-lobes as long as the corolla-tnbc . . 3. Vallaria. 
Calyx-lobes much ~hor te r  than the corolla-tube. 

Flowers red or pink. Leaves in threes . . 4. Nerium. 
Plo~ver~s white. Leaves oppnsite . . b. Tmchelo~permurn. 

1. CARISSA. Probably a ~nodification of the native name.-- 
Asia, Africa, Australia. 

Carissa Carandas, Linn. ; Fl. Br. Ind. iii. 630. -4n erect, spin- 
ous shrub ; branches forking, rigid ; inflorescence pubescent. other- 
wise glabrous. Leaves leathery, nearly sessile. ovate. 1-1 x 4-2 
in., usually obtuse. Flowers white. in small? terminal cymes. 
Calyx-segments acute. Corolla-tube 4-2 in.. lower portlion cylin- 
dric, upper dilated ; lo bps acute. St alllens included. inserted near 
the top of the tube ; anthers free from the stigma, cell-bases 
obtuse. (karv-cells united ; style short, stigrna spindle-shaped ; 
ovules 4 in eaih cell. Bruit an. ovoid berry 4 in. long. green at 
first, then red, nearly black when ripe ; seeds 2-4. naked. 

Valleys below Simla on open hill-sides ; September-April.-Throt~ghout 
India, ascending to  5000 f t .  

' The fruit is used for making preserves. When ripe i t  may be used for 
tarts  and puddings, for which purpose no fruit of the country is preferable ; it 
has when cooked much of the flavour of the green gooseberry.'-Firminger's 
Manual of Gardening, 11. 256.-The ripe fruit is sold in bazars, and the ~ h r u b  
is occasionally cultivated.-Native name K ~ o d ~ t d r r .  

2. HOLARRHENA. Froin the Greek ?wlos, whole, and arren, 
male ; the anthers are free from the stigma.-Tropical Asia and 
Africa. 

Holarrhena antidysenterica, Wall. ; F1. Br. Ind .  iii. 644. A 
glabrous or pubescent tree. Leaves nearly sessile, ovate-oblong, 
about 6 x3 in., acute. Flowers white, in t>erininal, corymbose 
cymes. Calyx-segments acute. Corolla pubescent ; tube in., 
cylindric ; lobes oblong, obtuse. Sttamens inserted near the base 
df the tube, included ; anthers free froin the stigma, cell-bases 
obtuse. Ovary-cells nearly distinct ; style short. stigma spindle- 
shaped : ol~ules numerous in each cell. Follicles glabrous. slender. 
terete, 8-15 in. long. distinct froin the base, usually curved and 
touching a t  the tips ; seeds numerous: crowned u7it.h a tuft of 
long, silky hairs. 

Va,lleys below Biinla. S~lbathoo ; -4lwil-June.-Throughout India, asccnrli~lg 
to 3500 ft.. 

3. VALLARIS. Etymology doubtlf~il.-India. 

Vallaris Heynei, Spreng. ; Fl. Br. Ind .  iii. 650. A clilnbi~lg 
shrub ; inflorescence pubescent, otherwise nearly glabrous. Leaves 
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shortly stallted, ovate-oblong, 2-3 x 1-1 in., acute.  plower^ white, 
fragrant, in axillary, drooping cymes. Calyx-lobes as long as the 
corolla-tube, obtuse. Corolla-tube !c in., cylindric ; limb spreading, 
$ in. across, lobes rounded. Stamens inserted near the mouth of 
the tube, filaments hairy, anthers cohering in a cone round the 
stigma, adherent to it, a smooth, white gland on the back of each, 
cells produced downwards in short, curved tails. Disk 5-lobed. 
Ovary-cells united ; style hairy, stigma capitate ; ovules many 
in each cell. Fruit oblong, pointed, about 6 x2 in., ultimately 
separating into 2 follicles ; seeds numerous, crowned with a tuft. 
of hairs. 

Sutlej valley ; December-April.---Throughout, India. ascending tn 5000 ft .  
( ) f t  ~ 1 1  ( ~ 1 1 1 t i v ; ~ t ~ d  in gnrdrns. 

4. N E R W .  From nerion, the Greek name of the Oleander, 
iV. Oleander ; derived from neros, damp, humid, referring to the 
habitat of the plants.-N. Asia, 6. Europe. 

Nerium odorum, Soland. ; Fl. Br. I n d .  iii. 655. An erect, 
glabrous shrub ; juice milky. Leaves in threes, leathery, shortly 
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stalked, narrowly lanceolatc., 4-6 in., acute. Flowers red or pink, 
fragrant, in terminal cymes. Calyx-lobe8 lanceolate. Corolla- 
tube 2 in., lower portion cylindric, upper dilatcd ; 5 fringed scalee 
on the throat ; limb spreading, 14 in. diam., lobes rounded. 
Stamens inserted near the mouth of the tube ; filaments hairy ; 
anthers cohering in a cone round the stigma, adherent to it, each 
prolonged upwards in a long, thread-like, hairy appendage, cells 
produced downwards in short, curved tails. Ovary-cells nearly 
distinct ; style long, stigma conical, flat-topped ; ovules many in 
each cell. Follicles narrow, straight, 6-9 in., united a t  first, 
ultimately separating ; seeds numerous, crowned with a tuft of 
short hairs. 

Sutlej \-allcy, in I-,I vines ; &\pril Oct u her.- 'I'lir~~~irll~)ut S. 1 nrli.1. :~scending 
to  5000 ft. 

Cilltivntcd throiigllorit India ; clo~ely allied tn t hv  Olcn~ldrr of S. J ' : I I I O ~ ) ( - .  

5. TRACHELOSPEEeMUM. Fro~n  the Greek trachelo.~ . the 
neck, and sperm ,  a seed ; referring to the long, narrow seeds.- 
E. Asia. 

Trachelospermum fragrans, Hook. f. ; Fl. Br. Ind. iii. 667. A 
climbing, nearly glabrous shrub ; branches pendulous. Leaves 
shortly stalked, ovate-lanceolate, 3-5 x 1-1 4 in. Plowers white, 
fragrant,, in terminal or axillary cymes. Calyx-lobes lanceolate. 
Corolla-tube cylindric, 3-8 in., dilated near the mouth ; limb 
spreading, + in. diam., lobes oblong. Stamens inserted near the 
top of the tube ; anthers cohering in a cone round the stigma, 
adherent to it, tips acute, cells produced downwards in short, 
curved tails. Disk of 5 small, erect glands. Ovary-ceUs distinct ; 
style cup-shaped a t  the top, stigma oblong : ovules inany in each 
ce'll. Follicles slender, terete, 4-8 in., distinct from the base, 
usually curved and nearly touching a t  the tips ; seeds numerous, 
(:ronmed with a tuft of long hairs. (Fig. 97.) 

Valleys below Simla, Lan~domne Fa.lls ; April-.July.--Simla t.n Bur~uah, 
2000-6000 ft.  

LXII. ASCLEPIADACEE 

SHRIJBS or herbs ; stems erect', twining or climbing ; juice often 
milky and acrid. Leaves opposite. usually stalked, simple, entire ; 
stipules none. Flowers regular, 2-sexual. usually in axillary, 
umbellate cvmes. Calyx free. small. 5-lobed nearly tlo the base. 
Corolla hypbgynous ; tube usually short ; limb 5-lobed, spreading. 
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Clorona, co~ul)osed of usually 5 distiilct or united, variously shaped 
scales attached to  the stamina1 tube or in Cryptolepis only to the 
corolla-tube. Stainens 5, inserted near the base of the corolla ; 
filaments flat, united in a short tube enclosing the pistils or in 
Cryptolepis only free ; anthers 2-celled, coherent round the stigma, 
the pollen of each cell agglutinated in a small, ovoid, pollen mass 
of wax-like consistency, granular only in Cryptolcpis ; anther-tips 
inembranous, produced, except in Ceropegia, usually inflexed over 
the stigma. Carpels 2, free a t  least near the base ; styles short, 
more or less cohering ; stigmas terminal, united in a 5-angled disk 
bearing a t  each corner a small, hard, dark-coloured gland or 
corpuscle attached to the pollen mass on each side of it ; the ten 
13011en masses being thus united in five pairs, the members of each 
pair derived from different but contiguous anthers ; ovules 
numerous in each carpel. Pruit of two distinct follicles usually 
diverging from their base, one occasionally abortive ; seeds 
nuinerous, small, crowned with a tuft of long hairs.-d large 
Orcler chiefly inhabiting t'ropical and subtropical regions.-Ascle- 
pius was the classical name of Cynancl~um Vincetoxicum ; derived 
froin Asclepiades, the Greek form of the Latin &sculapiu,s. a 
fanlous physician. 

The flowers are curiously adapted to facilitate cross-fertilisation by insects ; 
see Miiller's Fertilisation of Flowers, p. 396. 

The structure of the flowers of this Order is difficult to  understand from a 
description, and most of the hill species have flowers too small for easy dissec- 
tion. The flowers of the Mudhr, Calotropis, very common in the plains and 
occasionally met with in the lower valleys, are better suited for the purpose and 
are well described by Miiller. 

Stems erect. 
Corolla-tube very short. 

Flowers 5 1  in. diam., pink, spotted with purple 
Plowers less than $ in. diam., yellow . 

Corolla-tube @1 in. long. Plowers dark red-purple . 
Stems twining or climbing. 

Flowers orange, 4 in. diam. . 
Flowers purple. 

Leaves 14-3 in. broad. Flowers 1-1 in. diam., silvery 
white outside . 

Leaves A-$ in. broad. Flowers in. dism. 
Flowers waxy white, tinged with pink, -:-I in. diam. Leaves 

fleshy, 2-5 x 6 1  in. 
Flowers yellow, pale green or green-yellow. 

Coronal scales attached to the corolla-tube closing its 
mouth. Filaments free 

Coronal scales attached to the stt~minal tube. Fila- 
rnents united. 

Corolla-tube in. long, dilated a t  the base . 
Corolla-tube very short, not dilated. 

Corona longer than the sta(mina1 tube. 
Tlenves 2-3 in. broad. Corolla fringed . 

2. C!alot~opis. 
5. Cyteanchuni. l 

10. Ceropegin. 

C. T7~incetozic~trn and C. glaucum. T. tenetrimn only. 
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fringed . . 5. ( - . ' y r ~ t ~ c h u 7 ~ ~  1)ulhoUBir~. 

Corolla not longer than the etalninal 
tube. . 

Leaves glabrous, 2-5 in. broad ; 
stalks with basal lobes . . 5. Cynanchum auricu~alurrt . 

Leaves hairy, 14-2 in. broad ; 
basal lobes none . . 8. Tylophora hireula. 

1. CRYPTOLEPIS. From the Greek cryptos, hidden, and lepis, 
a scale ; the coronal scales close the mouth of the corolla-tube 
and hide the anthers and rstigma.-Tropical Asia and Africa. 

Cryptolepis Buchanani, lioem. & Scl~ult. ; Fl.  Br. Ind. i\.. 5. 
A glabrous, twining shrub ; juice ~nilky. Leaves shortly ~talketl. 
oblong-ovafe, 3-6 x 1-2i in. ; lower ~urfac.e nearly white. Flo~,t.rs 
i-i in. diain.. ycllo\\--,arcen, ill axillary. l~anic.lllate cymes. Chrolli~- 
tube short ; lobes narrowly oblong. C'oronal scales 5. club-sha1,c~ci. 
attached a t  the t'op of tJhe corolla-tube. closing itls ~nouth. 
Stamens a t  the base of the corolla,-tube. filament1s very short., 
free ; anther-bases adhering to the stigina, tips long, converging 
01-er it  ; pollen lna8sses granular. Stigma conical. Follicles 2-4 in., 
smooth, straight, terete, tapering. 

Giri valley ; May, June.-Throughout India, ascending to 4000 ft. 

2. CALOTROPIS. From the Greek kalos, beautiful, and 
tropis, the keel of a boat ; referring to the shape of the coronal 
scales.-Tropical Asia and Africa. 

(Y: Calotropis procera, R. Br. ; F1. Br. Ind. iv. 18. An erect, 
white, downy shrub ; juice milky. Leaves sessile, cordate, ovate- 
oblong, 4-9 x 1 4  in. Flowers $-1 in. diam., pink, spotted with 
purple, Mlateral, umbellate cymes. Corolla thick, cup-shaped ; 
tube very short ; lobes triangular, acute. Coronal scales 5, fleshy, 
smooth, white, laterally flat'tened, adnat'e to the stamina1 tube, 
base upcurved. Filaments united, anther-tips inflexed ; pollen 
masses waxy. Stigma flat, 5-angled. Follicles 4-5 in., thick: 
wrinkled, covered with white ~ ~ ~ o o l l y  pubescence. 

Sutlej va,lley ; February-Ma.. .-Throilgho~lt India, ascending to  4000 ft.- 
l'ropica,l Asia a.nd -4frica. 

C. gigantea, K. HI.. : ]('I. Br. Tpttd. ir. 17, is also c,ommon in the plains, 
occa.sionally ascending to 2000 ft.. Flo~r-crs 1-2 in. diam. Corona,l scales haily. 
The powdered root,s of bot.h species arc used in native medicine. The acrid 
juice is poisonous for hu~nan beings, but the leaves are eaten by goats 116th 
impunity. Native na.me M~cdcir. 

3. DEMIA. A11 alt,e~.ation of the vernacular Arabic name of 
D. ~.rlenso or an allied species. 

Dzmia extensa, R. Br. ; PI. Rr. 1~i .d .  iv. 20. A slender, 
twining, hairy shrub ; juice milky. Leaves long-stalked, deeply 



cordate. broadly ovate, 2-3 in. across, acute. Flowers fu:tid, 
i-2 in. diam., pale yellow-green, tinged with pink a t  the base, 
long-stalked, in axillary, umbellate cymes, Corolla-tube very 
short ; lobes broad, fringed. Coronal scales in two series ; outer 
10 minute, affixed to the base of the staminal tube ; inner 5 
white, laterally flattened, adnate to the staminal tube, spurred on 
the back, tips long, linear, spirally incurved over the stigma. 
Filaments united ; anther-tips inflexed ; pollen masses waxy. 
Stigma flat, obscurely 5-angled. Follicles 1;-2 in., lanceolate, 
long-pointed, covered with long, soft prickles. 

Valleys below Simla ; April-tJulv.-Throughout, Tndia, ascending to  3000 ft .  
- -Burma,h. Afghanistan. 

4. HOLOSTEMMA. li'ronl t l l c b  C:rt~bl; l~olos, \\.llolc. t.ntircb, ni~cl 
slrnl,mr~, i~ chaplet, wreath ; referring to the ring-shaped corona.-- 
India. 

Holostemma Rheedei, WuEl. ; El. Br. I nd .  iv. 21. A glabrous, 
twining shrub ; juice milky. Leaves long-stalked, deeply cordate, 
ovate, 2$-4 x 1;-3 in., acute or long-pointed ; midrib minutely 
glandular a t  its base ; nerves red. Flowers 1-14 in. diam., purple, 
outer surface silvery-white, in axillary, umbellate cymes. Corolla 
thick, cup-shaped ; tube very short ; lobes broad, acute. Corona 
a short, fleshy ring affixed to and encircling the base of the 
staminal tube. Filaments united, tube 10-winged ; anther-tips 
small, inflexed ; pollen masses waxy. Stigma small, 5-angled, 
convex. Follicles short, thick, smooth, acute. 

Valleys below Simla ; July-September.-Simla to  Sikltim, 3000-5000 ft. ; 
hilly  district,^ throughout. Tndin..-Burmah. 

5. CYNANCHUM. From the Greek kuon, a clog, and ancho, 
to strangle ; referring to the poisonous properties of some species. 
-Tropical and temperate regions. 

Erect or twining shrubs. Plo\vers small, in axillary, umbellate 
cymes. Calyx nearly as long as or much shorter than the corolla. 
Corolla-tube very short. Corona thin, affixed to the base of the 
staminal tube, erect, 5-lobed or bell-shaped, sometimes bearing 
small scales within. Filaments united, tube very short ; anther- 
tips inflexed ; pollen inasses waxy. Stigma small, convex. 
Follicles 2-4 in.. smootl~. slender, tapering in a long point. 

Stems erect. 
d )rolls . Corolla gl. 1 . 1 .  6'. Vincetoxic7im. 

Corolla hairy . . 2. C.gla7tc~cm. 
Stems twining. 

Lcaves a-1 in. broad. Corona nearly as long a s  the 
corolla, hell-shaped, toothed . . 3. C'. Dr~lho.usi~a~. 

1,caves 2-3 in. hrontl. Corona much  shorter than the 
corolla, cterply 5-lobed . . 4. C'. nuriclclokcm. 



1 .  Cynanchum Vincet,oxicum, Peru. ; F'1. Ur.  I n d .  iv. 22. 
Pubescent ; stems erect, 6-18 in. Leaves uhortly stalked, ovate, 
2 x 14 in., acute. Cymes stalked. Flowers in. diam., yellow. 
Calyx nearly as long as the corolla. Corolla glabrous. Coronet 
deeply 6-lobed. 

Shali, Sungree, Patarnala ; June.-Temperate Himalaya, 7000-1 1,000 f t . 
-W. Asia, Europe. 

2. Cynanchum glaucum, Wall. ; F1. Br. Ind. iv. 22. Pube~cent 
or hairy ; stems erect, 6-24 in. Leaves pale green, ovate-lancc- 
olate, 3 x i  in., acute. Cyines shortly stalked or nearly sessilc. 
Flowers & in. diam., yellow. Calyx about half arj long as the  
corolla. Corolla hairy on the inner surface. Corona deeply 5- 
lobed. 

Sirnla, Mushobre, in woods ; May-July.-Teinpesate Himalaya, ti000- 
9000 ft. 

3. Cynanchum Dalhousieae, Wight ; PI. Br. Ind. iv. 25. Stems 
twining, glabrous except a line of hairs running down between 
the joints. Leaves pubescent, shortly stalked, deeply cordate. 
narrowly lanceolate, 3-7 x $-1 in., long-pointed. Cymes nearly 
sessile. Flowers 4 in. diam., pale green. Calyx much shorter 
t,hnn the corolla. Corolla glabrous ; lobes reflexed. Corona 



bell-sl~aped. 10-tuutlletl. nearly as loilg as the corolla, I)oili*ing 
10 small scales near the base within. (Fig. 98.) 

Simla ; July, August.--8imla t o  Musuoorie, 5000-7000 ft,. 

4. Cynanchum auriculatum, Wight ; 4'1. Br. I d .  iv. 25. 
Steins twining, glabrous except a line of hairs running down 
botween the joints. Leaves glabrous or nearly so, deeply cordate, 
ovate or ovate-lanceolate, 34-7 x2-5 in., acute ; stalks with a 
pair of leaf-like, basal lobes. Cymes long-stalked. Flowers +-i 
in. diam,, yellow-green. Calyx much shorter than the corolla. 
Corolla pubescent within. Corona much shorter than the corolla, 
cup-shaped, bearing 5 s~rlall scales near thc basr within, deeply 
5-lobed, lobes free. 

3lnshobr;~, hT:~liasu ; J unc-August.-'l'ci~il~crate Himalaya, (iO00-12,000 ft.  

6. MARSDENIA. In honour of W. Marsden, traveller and 
botanist of the eighteenth century.-Nearly all mrarm regions. 

Marsdenia Roylei, Wight ; Fl. Br. Ind. iv. 35. A softlly 
tomentose, twining shrub ; juice milky. Leaves stalked, corda'te. 
ovate-lanceolate, 3-5 x 13-3 in., acute. Flowers + in. diain.. 
orange, cro~~cled in axillarv. llinhellate cynles. Cc7.l~~ hairy. about' 



halt' a6: long as the corolla. Corolla firsl~y ; t l l l ~ c .  ~ l lort  ; loLc*n 
1)ubesuent within. Coronal scales 5 ,  attached a t  the haw of thc 
staminal tube, flat, Linear, erect, much longer than the tuht., tips 
free, converging. Filaments united, tubcb short ; ant,hc.r-t,il)s in- 
flexed ; pollen masses waxy. Stigma convex. Pollicl~~s I~;ti~.y, 
deeply wrinkled, about 3 x 1 in., shortly pointed. (Fig. { I ! ) . )  

Himla, Jako, Annarldt~le ; Junc-Augu~lt,.-Simlltl to Sikkim, 3000 -7000 i t .  

7. PERGULARIA. Proin the Latin pery ula, an ar-bou r-.  
referring to the twining habit of the l)lant,s.-Tropic:al regiolls o f  
Asia and Africa. 

* Pergularia pallida, Wight & Arn. ; Fl. Br. 1 ~ d .  iv. 38. A 
twining shrub ; young parts and inflorescence more or less hitiry. 
otherwise glabrous. Leaves stalked, cordah, ovate, 2-4 x 1 i-3 111.. 
acute. Flowers yellow-green, 2 in. diam., in axillary, urnbellate 
cymes. Corolla glabrous ; tube in. long, dilated near the base, 
constricted a t  the throat ; lobes narrow, much longer than t'he 
tube. Coronal scales 5, membranous, flat. oblong, adnate t o  thC 
staminal tube ; tips acute, free. each bearing on the inner side a 
short, linear appendage projecting beyond the scales and conver- 
ging over the stigma. Filaments united, tube short ; anther-tips 
inflexed ; pollen masses waxy. Stigma convex. Follicles 
glabrous, smooth, tapering, 3 x 2 in. 

Throughout India, ascending to  5000 ft. 
The closely allied P. odoratissima, a native of China, itl cultivated throug11- 

out India on account of its highly fragrant, orange or green-yello\r flowers. 
The throat of the corolla is hairy. 

8. TYLOPHORA. From the Greek tylos, a S\T-elling or 
protuberance, and phorein: to bear ; referring to the coronal 
scales.-Tropical regions of t'he Old World. 

Twining shrubs. Leaves ovate or 1-ery 11arro1~-. Flowers 
sinall, in axillary, umbellate cymes. Corolla-tube very short ; 
lobes long. Coronal scales fleshy. adnate to the stamina1 tube. 
base iiluch dilated, tips narrow. Filameats ~znited, tube very 
short ; anther-tips inflexed ; pollen masses waxy. Stigma 
conical. Follicles smooth, nearly glabrous, tapering, long-pointed, 
about 2 x 4 in. 

Leaves 14-2 in. broad. Flowers white or pale green . . I .  T .  l~irsui4i. 
Leaves not nlore than 4 in. broad. Flowers dark purple . 2. T. tenerrima. 

* 1.  Tylophora hirsuta, Wight ; Pl. Br. I d .  i\.. 43. Stems 
softly tornentose or hairy. Leaves hairy, 01-ate or ovate-lance- 
olnte. 2&4 x lq-2 in., acut,e. Flowers white 01. pale green, 2;-4 in. 



diam. Coronal scales not longer than the ataminal tube, wholly 
adnrtte to it. 

Throughout N. India, rtsce~lding to 6000 ft. 

2. Tylophora tenerrima, Wight ; Fl. Br. Ind. iv. 44. Glabrous 
or pubescent ; steins very slender. Leaves linear or narrowly 
lanceolate, 1 4  x&-* in., acute. Plowers few, dark purple, + in. 
diam. Coronal scales longer than the staminal tube, tips free, 
acute, incurved. 

Sirnla, the Glen ; July, August.-Simla to  Sikkim, 3000-6000 ft. 

9. HOYA. In  honour of Thomas Hoy, once gardener to the 
Duke of Northumberland a t  Sion House, near Kew.-Tropical 
and subtropical regions of Asia and Australasia. 

Hoya longifolia, Wall. ; Fl. Br. Ind. iv. 56. A glabrous 
shrub ; stems rooting and climbing over trees and rocks ; 
branches pendulous. Leaves fleshy, thick, narrowly lanceolate, 
2-5 x k l  in., acute ; stalks short, thick. Flowers waxy white, 
tinged with pink, 2-1 in. diam., in axillary, shortly stalked, 
umbellate cymes. Corolla fleshy ; tube very short ; lobes tri- 
angular. Coronal scales thick, fleshy, adnate to the staminal 
tube, flattened, stellately spreading, inner angle produced in a 
short tooth, back rounded. Filaments united, tube short ; 
anther-tips inflexed ; pollen masses waxy. Stigma flat. Follicles 
smooth, slender, terete, straight, 6 5  in. 

Below Chota Simla ; July, August.-Eastward to Sikkim a.nd Khasia, 1000 
4500 ft. 

10. CEROPEGIA. From the Greek ceros, wax, and pege, LL 

fountain ; referring to the waxy appearance of the infloresuencc.-- 
Tropical and subtropical regions of the Old World. 

Ceropegia Walliehii, Wight ; PI. Br. Ind. iv. 67. A pubescent 
herb ; stems erect, 8-12 in. Leaves shortly stalked, ovate or 
oblong, 1; x 1 in., obtuse or acute. Plowers dark red-purple, 
axillary, solitary or in small clusters. Corolla-tube $-1 in. long. 
base dilated ; mouth funnel-shaped, 6-angled ; lobes Q in. long, 
narrow, erect, hairy within, tips cohering. Coronal scales 10, in 
2 series, outer united in a short, 10-lobed cup adnate to the 
staminal tube ; inner longer, linear, erect, free. Filainents united, 
tube very short ; anther-tips obtuse, not produced ; pollen masses 
waxy. Follicles smooth, tapering, long-pointed, 24 x 1 in. 

Simla, Prospect and Elysium hills, shali, in u-oods, rare; June, .July.- 
Simla to Nepal, 4000-8000 ft. 



LXIII. LOGANIACEE 

A SMALL Order widely divtributed throughout nearly all tropical 
and subtropical regions, represented in the N.W. Himalaya by 
only one genus.-Named in honour of James Logan, a British 
botanical author of the eighteenth century. 

The poison, strychnine, is prepared from the aeeds of Stryc,hnm h'ux-t:omica, 
a small tree belonging to this Order, common in S. India. 

BUDDLEIA. In honour of tlhe Re\-. Adam Buddle, a British 
botanical author of the eighteenth century.-Tropical and sub- 
tlropical regions of Asia, Africa and America. 

Tall, erect shrubs ; young branches, leaves and inflorescence 
more or less ' tornentose. Leaves stalked, opposit,e, simple. the 

Y 
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bases of the stall~s connected by a raised, stipular line. Plowers 
small, fragrant, regular, 2-sexual, nearly sessile, crowded in heads, 
whorls or spikes. Calyx free, bell-shaped, much shorter than the 
corolla-tube, 4-lobed, persistent. Corolla hypogynous ; tube 
nearly cylindric ; lobes 4, spreading, rounded, minutely toothed. 
Stamens 4, inserted on the corolla-tube, alternate with the lobes ; 
anthers nearly sessile. Ovary superior, 2-celled ; style short, 
stigma terminal, 2-lobed ; ovules numerous in each cell. Capsule 
ovoid, opening by 2 valves ; seeds numerous, minute. 

Flowers nearly 4 in. long, in heads or whorls . . 1. B. paniculata. 
Flowers hardly 4 in. long, in slender spikes . . 2. B. asiatica. 

1. Buddleia paniculata, Wall. ; PI. Br. Ind. iv. 81. Tomentum 
red-brown. Leaves ovate or oblong, about 5 x 2 in., crenate or 
sharply toothed, upper ones usually lanceolate and entire. 
Plowers nearly 4 in. long, crowded in leafy heads or whorls on 
the short branches of terminal panicles. Corolla-tube pink; 
throat orange ; lobes lavender-blue ; sometimes the whole corolla 
varies to white or pink. Capsule tomentose. (Fig. 100.) 

Simla, Fagoo, Matiana ; March, April.-Temperate Himalaya, 4000-7500 ft. 
-Afghanistan, Burmah. 

2. Buddleia asiatica, Lour. ; F1. Br. Ind. iv. 82. Tomentum 
white or pale yellow. Leaves lanceolate, 3-6 x &la in., minutely 
toothed, long-pointed, upper ones usually entire. Flowers hardly 
$ in. long, crowded in long, slender, usually drooping spikes, often 
combined in terminal panicles. Corolla white. Capsule glabrous. 

Valleys below Simla : February-April.-Throughout India ascending to  
5000 ft.-E. Asia. 

LXIV. GENTIANACEAZ 

ANNUAL or perennial herbs, more or less bitter, usually glabrous. 
Leaves opposite, very rarely alternate, simple, entire, often united 
a t  the base or connected by a raised line ; stipules none. Flowers 
regular, except in Canscorw, 2-sexual, in terminal, forking, panicu- 
late or corymbose cymes. Calyx free, tubular or deeply lobed. 
Corolla hypogynous ; tube long or short ; Limb 3-5-lobed, spread- 
ing. Stamens as many as the corolla-lobes, except in Canscura, 
and alternate with them, inserted in the tube or near the base of 
the corolla ; anthers 2-celled. Ovary superior, usually 1-celled ; 
style h e a r ,  stigma terminal, usually 2-lobed ; ovules several or 
many, attached to the cell-walls. Capsule opening by two valves ; 
seeds several or many, small.-A rather large Order extending 



11e;~rly all over the \vorltl hut chiefly in tc.ml~c~rtttc. and ~no~~ntttinoun 
regions, some specie8 ascending to the utrnoet limits of vegctntion. 
Corolla-tube shorter than the lobc~. 

Ovary 2-celled. Htigmo, entire. Corolla-lobeti without 
glands or spurs . . 1. Emcum. 

Ovary 1-celled. stigmaa 2-lobed. korolia-lobis 
(JI* spurred 

. Corolla-lobes glandular near the base . 4. J'werliu. 
Corolla-lobes spurred a t  the base . . 6. Haknia. 

Corolla-tube longer than the lobes. 
Corolla %-lobed . . 2. Camcorn. 
Corolla 6- or 4-lobed . . 3. Gentians. 

1. EXACUM. Name of classical origin ; etymology obscure. 
-Asia, Africa. 

*Exacum tetragonum, Roxb. ; P1. Br. Ind. iv. 95. Stems 
erect, 1-4 f t . ,  4-sided, branching. Leaves opposite, stem-clasping, 
broadly lanceolate, 1$-5 x 4-14 in., acute. Flowers blue, 1 in. 
diam., in terminal panicles. Calyx deeply 4-lobed ; lobes 01-atre. 
keeled, long-pointed. Corolla-tube inflated, much shorter than 
the 4 ovate, acute lobes. Stamens 4, filaments short ; anthers 
narrowly oblong, opening by two terminal pores. 01-ary 2-celled ; 

stigma capitate, entire ; ovules numerous. Capsule 

N. India, in grassy ],laces, ascending to 5000 ft. ; July-September. 

2. CANSCORA. Adapted from Camjanwra, the native name 
of C. perj'oliata, as given in Rheede, Hort. Mal. x. 103.-,4sia, 
Australia, tropical Africa. 

Canscora decussata, Roem. & ~Cchult. ; PI. Br. Ind. iv. 101. 
Stelus erect,, 6-18 in., 4-sided, the angles winged. Leaves op1)o- 
site, sessile. oblong-lanceolate, 1 x Q in. Flowers irregular. \vhitc~. 

in. diam., in forked cymes forming terminal panicles. Calyx 
tubular, inflated, 4-winged, 4-toothed. Corolla-tube as long as 
the calyx, cylindric, much longer than the 3 obtuse lobes, one of 
which is notched. Stamens 4, one perfect, the others smaller. 
imperfect ; filaments short. Ovary 1-celled ; style short. stig~nn 
%-lobed. Capsule oblong. 

Valleys below Simla ; August, September.-Throughont India, ascending to 
5000 ft.-Burmah. tropical Africa. 

Canscora diffusa, R. Rr. ; F1. Br. Ind.  iv. 103, is distinguished from tllr 
above by its pale pinlr flowers, and by the angles of the stem and calyx 110t 
being winged. It is common throughout India, and ascends in Kumaon to 
2000 f t .  

3. GENTIANA. The classical name of G .  lu,tecr ; et1v~no1ogp 
uncertain.--Chiefly telnperate and mountainous regionk of t,Jlc 
N. Hcnlisphere ; a few species in southern lat,itudes. 



(:labrous or nearly glabrons herbs ; stems usually erect. 
Leaves opposite, sessile. Flowers in racemes, heads or panicu- 
late cymes. Calyx tubular, 5- rarely 4-lobed, persistent. Corolla- 
tube nearly cylindric, much longer than the lobes ; lobes 4 or 5,  
usually with a fold a t  the angles. Stamens as many as the 
corolla-lobes, attached to the tube, included. Ovary 1-celled, 
narrowecl, upwards into the persistent style ; stigma 2-lobed ; 
ovules several or many. Capsule sessile or stalked, more or less 
included in the calyx. 

Plowers less than half an inch long. 
P!owers stalked, in cymes. Calyx about half as long 

as the corolla. 
Leaves green. . 1. G. quadrifcrria. 
Leaves silvery-shining . . 2. G. aprica. 

Flowers sessile, in heads. Calyx nearly as long as the 
corolla. 

Leaves silvery-shining, narrowly lanceolate. 
Stems leafy . . 3. G. argentea. 

Leaves green, broadl; ovate. sterns ubunl1;naked 4. G. mpitotn. 
Plowers one to two inches long. 

Stems decumbent. Corolla 5-lobecl . . 5. G. Ktirroo. 
Sterns erect,. Corolla 4-lobed . . A. G. contortn. 

1. Gentiana quadrifaria, Bluwbe ; PI. Br. I nd .  iv. 111. Stems 
erect, 4-10 in., branching from the base. Leaves green ; radical 
rosulate, 1-1; in. ; upper smaller. Flowers blue, Q in. long, in 
terminal cymes. Calyx about half as long as the corolla including 
the broad, acute lobes. Capsule ovoid. 

Sinlla, RIatiana, in rnea,tlo\vs : .Tuly.-rl't~n~pemte Himnli~ya. R000-10.000 f t .  
--Rurmah, China. 

2. Gentiana aprica, Uecuisne ; PI. Br. Intl. itr. 112, under G. 
decem,fida. Steins erect, 2-6 in., usually much branched. Leaves 
silvery-shining ; radical rosulate, broadly ovate, in. ; stem-leaves 

narrowlv lanceolate. I in. 
U J Lt 

Flowers blue, .{- in. long, in 
terrninal cymes. Calyx about, 
half as long as bhc corolla. : 
lobes nnrro\I7, f i r l t . 1~  1)c )in t c b c  l .  , (lapsule ovoicl. 

Sut le j  vsllcy, Suni ; X1)1.il.- 
N. Tndia, ascending to 3000 f t .  

3. Gentiana argentea, tfoyle ; 
171. Br. I P Z ~ .  iv. 112. Stems 
leafv, erect. 1-4 in., s i~~lule  or 

FIG. 101. GENTIANA ARGENTEA. braiched. ~eavefi sicvery- 
shining. lanceolate, finely 

pointed, recurved, $ in. ; radical rosulate ; stem-leal~es rather 
shorter. Flowers sessile, blue, 5 in. long. crowded in terminal, 
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leafy heath. Calyx nearly as long as the corolla ; lobes finely 
~ointe(1. Clapsule ovoid. (Fig. 101. ) 

Silula on 1)a11lw, conltrlon ; ,4])1.il, ,\lay.-\Ir. Himalaga, 7000 12,000 ft. 

4. Gentiana capitata, Bucl~.-Hum. ; 1"l. Br. I d .  iv. 113. Stems 
erect, 1 4  in., simple or branching. Leaves green, hroadly 
obovate, i X +  in., crowded close under the flowers ; radical soon 
disappearing ; stein-leaves few or none. Flower~ sessile, blue or 
white, & in. long, crowded in terminal, leafy headv 4-2 in. diarn. 
Calyx nearly as long as the corolla ; lobes oblong, acute. Capsulc 
globose. 

Simla ; September.-Simla to Bhotan, 4000-12,000 ft.. 

5. Gentiana Kurroo, Boyle ; Fl. Hr. I d .  i\+. 117. Rootstock 
thick ; steii~s tufted, decumbent. 4-12 in. Leaves narrowly 
oblong ; radical rosulate: 3-5 x in. ; stem-leaves 1 in.. 
narrower. Flowers blue. spotted with white, 1 5 2  in. long, 2 in. 
diam., solitary or racemose. Calyx about half as long as the 
corolla ; lobes 5, linear. Corolla 5-lobed. Capsule oblong. 

Shali, near the toy ; September.--IT. Himalaya, 5000-1 1,000 ft. 

6. Gentiana contorts, Koyle ; F1. Br. Ind. i\-. 118. St,cins 
erect. 4-10 in.. branching. Leaves ovate, 1 x 5 in. Flowers blue. 
1-11 in. long, racemed. Calyx about half as long as the corolla ; 
lobvs 4, lanceolatc.. Corolla 4-lobed. ('apsule oblong. 

4. SWERTIA. I r i  I I I of  1 1 ~ 1 1  J . ;L I)u t C'II 
bot'anical author of the se\-e~ltt.enth ueiiturj..-Asia, Africa, 
I<lirope ; chiefly in mountanious regions. 

Erect herbs ; stems ~iiore or less 4-sided, usually branching. 
Leaves opposite, except in 8. alternifolia, sessile or narrowed 
in a stalk-like base. Flowers about $ in. diani., in paniculate or 
coryinbose cymes. Calyx 4- or 5-parted ; segiilents lanceolate, 
acute. Corolla 4- or 5-lobed nearly to the base ; lobes acute, each 
furnished near the base with 1 or 2 honey-secreting glands. 
Stamens as inany as the corolla-lobes. attached at  the base of the 
corolla. Ovary 1-celled ; style short or alnlost none, stigma 
2-lobed ; ovules several or illany. Capsule sessile, oblong. 

The following larger flowered species occur on the Chor, but have not been 
found nearer Simla ; they all flower in the autumn :- 

Swertia speeiosa, Wall. ; F1. Br. Znd. iv. 128. Stems robust, 2-4 ft., 
hollow. Radical leaves long-stalked. Stem-leaves opposite, sessile, ovate, 
5 ~2 in.. long-pointed, bases united, stem-clasping. Flowera lurid grey, 14 in. 
diam. C'o~.olla 5-lobed, glantl~ 2 on each lobe, long-fringed. 
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Swertia alternifolia, Royle ; F1. BT. Ind. iv. 128. Resembles 8. speciosu, 
but the lea,ves are alternate. 

Swertia cuneata, Wall. ; Fl. Br. Ind. iv. 129. S t e ~ n s  6-18 in., hollow. 
J,ei~ves opposite, spathulate, 1&-3xf  4 in., lower long-stallied, upper scusile. 
Flowers lurid blue, 14 in. dialu. Corolla 5-lobed ; glands 2 on each lobe, linear, 
fringcd. 

Calyx and corolla &lobed. 
One gland on each corolla-lobe. 

Corolla pale red purple, a complete ring of darker 
purple a t  its base . . 1. S. purpurascens 

Corolla white, a broken, purple ring a t  its base , 2. 9. pcrniculala. 
Corolla yellow-white ; margins marked with ehort, 

pale purple streaks. . . 4. 8. cordala. 
'Swo glands on each corolla-lobe . . 3. 8. telrngonrt. 

Calyx and corolla 4-lobed. 
One gland on each corolla lobe. 

Leaves ovate, 2 in. broad. Glands fringed . . 6. S.  alata. 
Leaves linear-lanceolate, & in. broad. Glands not 

fringed . 7. 8. angustifolia. 
Two glands on each corolla-lobe, long-fringed .. . 5.  8. Chirata. 

1. Swertia purpuraseens, Wall. ; PI. Br. Ind.  iv. 121. Stems 
1-3 f t .  ; branches spreading. Leaves oblong or lanceolate, 
1 x in. Calyx and corolla 5-lobed. Corolla pale red-purple, a 
darker coinplete ring a t  its base ; lobes reflexed ; one gland on 
each lobe, horse-shoe shaped, naked. (Fig. 102.) 

Simla, lVIushobra, common ; September.-N.W. Himalaya, 5000-12:000 ft.  

2. Swertia paniculata, Wall. ; PI. Br. Ind. il-. 122. Stenls 
1-3 ft,. ; branches spreading. Leaves oblong or lancwdate, 1 $ 
in. C'alyx and corolla 5-lobed. Corolla whit'c in the upper llnlf 
with t w o  purple blotches a t  thc: base forlning an iiltlerruptcd ring ; 
oilc glaald on each lobe, ovatc, naked. 

Sinlla, Mushobra; September, October.-'l'emyerate Himalaya, 6000 
8000 f t .  

3. Swertia tetragona, C. B. Clarke ; F1. Br. Ind.  iv. 122. Stems 
6-24 in., usually branching. Leaves lanceolate, $-1 in. Calyx 
and corolla 5-lobed. Corolla nearly white ; two glands on each 
lobe, oblong, hairy. 

Simla, Mushobra ; September, October.-W. Himalaya, 5000-8000 ft. 

4. Swertia cordata, Wall. ; Fl. Br. Ind.  iv. 123. Stems 1-3 ft., 
usually branching. Leaves broadly ovate, 1-2 x 2-l$ in., acute. 
Calyx and corolla &lobed. Corolla yellow-white ; margins 
marked with short, pale purple streaks ; one gland on each lobe, 
circular, naked. 

Simlr~, Mushobra, co~nmon ; August,, September.-Teniprrilte Hiilia1iy.a. 
4000-10,000 ft. 
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5. Swertia Chirata, Buch.-Ham. ; Fl. Br. Ind. iv. 124. Stem8 
robust, 2-5 ft . ,  branching, terete except near the top. Leaverj 
broedly lanceolate, 4 x 1& in., acute. Calyx and corolla 4-lobed. 
Corolla green-yellow, tinged with purple ; two glands on each lobe, 
green, fringed with long hairs. 

Simla, Chadwick Falls, MuuhoLra, Metittntl; Seykmbcr-November - 
Tenlperete Himalaya, 6000-10,000 ft .  

The medicine Chirettn is obtained from the roots and sterns of this spccio~. 

Fra. 102. SWERTIA PURPURASCENS. 

6. Swertia alata, Royle ; Fl. Br. Ind. iv. 125. Stems 1-2 ft., 
branching, angles winged. Leaves ovate, 1% x 2 in., acute. Calyx 
and corolla 4-lobed. Corolla lurid green-yellow, dotted and veined 
with purple ; one gland on each lobe, fringed. 

Simla, below Bishop Cotton's school, Neldera ; September.-W. Himalaya, 
4000-6000 ft. 

7. Swertia angustifolia, Bzcch.-Ham. ; FE. Br. Ind. iv. 125. 
Stems 1-3 ft., branching, angles narrowly winged. Leaves 
linear-lanceolate, 2$x$ in., acute. Calyx and corolla 4-lobed. 
Corolla white or pale blue, darker dotted ; one gland on each 
lobe, green, circular, naked. 

Simla, Alushobra ; Septe1uber.-Temperate Hi~ualaya, WOO-7000 ft 
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5. HALENIA. 111 honour of J. Hslen, (z Swedish botanical 
author of the eighteenth century.-Mountainous regions of Asia 
anct America. 

Halenia elliptica, I). 1)on;  El. Br. Ind. iv. 130. An erect, 
glabrous herb ; st'sn~s 4-sided, angles narrowly winged. Leaves 
oppo~ite, sessile, ovate, 1-2 ~ $ - l i  in., obtuse. Plowers pale blue, 

4 in. tliain.. in axillary cynics. Calyx 4-parted ; segments ovate- 
lancbeolate. Corolla bell-shaped, deeply 4-lobed ; each lobc pro- 
cluc~ed downwards in a slender, straight s l~u r  longer than the 
calyx. Stanlens 4, attached near the base of the corolla. Ovary 
1-celled ; style short. stigma %-lobed ; ovules many. Capsule 
ovoid. (Pig. 103.) 

Mushobra, Mahasu, in woods ; July-September.-Temperate Himalaya, 
6000-12,000 ft.  
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TREES, shrubs or herbs, usually roughly hairy ; steins teretc~. 
Leaves alternate, rarely opposite: simple, entire, rarely toothed ; 
stipules none. Flowers regular, 2-sexual, rarely polygamous, often 
changing in colour with age, usually in long, rsimple or branched. 
one-sided racemes, inrolled from the tip when young. Calyx free. 
5-toothed or 5-lobed, persistent, often enlarged in fruit. Corolla 
hypogynous ; tube cylindric, usually short, mouth naked or fur- 
nished with 5 small scales ; limb spreading, 5-lobed. Stamens 5, 
attached in the corolla-tube, alternate with the lobes ; filaments 
very short ; anthers 2-celled, usually included. Ovary ovoid or 
4-lobed, 4-, rarely 2-celled ; style linear, simple or branched, 
terminal or inserted between the lobes of the ovary, stig~na small, 
terminal ; ovules 1, rarely 2 in each cell. Fruit a drupe or con- 
sisting of 4 one-seeded nutlets ultiinately separating froin the = 

receptacle.-A large Order dispersed over nearly the whole world. 
-Named froin Borago. a genus not represented in India ; 
etymology obscure. 
Rlouth of corolla-tube without scales. 

Trees or shrubs. 
Ovary 4-celled. Style 4- branched . 
Ovary 2-celled. Style 2-branched . 

Herbs. 
Lcavcs 4-4 in. F'lo~vers ,lo in. dialll. 
Leaves 1-4 in. Vlowers 2-1 in. d im) .  . 

Mouth of corolla-tubc furllished \r-ith 5 scales. 
Nutlets bristly. 

Ovary flattened. Bristles of nutlets minute . 
Ovary conical. Bristles of nutlets 4 in. long . 

Nutlets smooth. 
Flowers white. Corolla-tube longer than the calyx 
Flowers blue. Clorolla-tube shorter than the calyx 

. 7. Mertemia. . 8. Myosotia 

1. CORDIA. In honour of E . Cordus, a German physician and 
writer on medicinal plants in the sixteent,h century.--Xt~arly all 
warm regions, but chiefly America. 

Cordia Myxa, Linn. ; Fl. Br. I nd. i\-. 136. A tree. 
alternate, stalked, orate or orbicular, 3-6 in.. entire ; upper surface 
glabrous, lower pubescent. Flowers white, $ in. diam.. often 
polygamous, in open, usually terminal panicles ; bract's none or 
minute. Calyx irregularly lobed. Corolla-tube as long as the 
calyx ; lobes narrowly oblong, recurved. Stamens protruding, 
filaments hairy. Ovary ovoid, 4-celled ; style terminal, cleft about 
half-way up into 4 long, linear branches ; ovule one in each cell. 
Drupe pale brown or pink, nearly black ~vhen ripe, o\.oid: a-14 in.  
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long, girt a t  the base by the enlarged, cup-shaped calyx ; stone 
wrinkled, containing 1-4 seeds. 

Valleys below Simla; March, April.-Throughout India, nscencling to 
5000 ft.-Tropical regions of the Old World ; often cultivated. 

C. vestita, Hook. f. & Tl~osns. ; F1. Br. I , I ~ .  iv. 139, a small tree, extends froin 
the Jhelum to Oudh, and may occur in the outer hills. The buds and young 
shoots are thickly clothed with long, red-brown hairs, and the flowers are pale 
yellow. 

2. EHRETIA. In honour of G. I). Ehret, a Gernlan botanical 
artist of the eighteenth century, much of whose work was done in 
England. He married a sister of the celebrated Philip Miller.- 
Tropical and subtropical regions of the Old World. 

Ehretia laevis, Roxb. ; Fl. Br. Ind. iv. 141. A tree. Leaves 
alternate, stalked, ovate or orbicular, 2-5 in., entire ; upper surface 
glabrous, lower roughly pubescent. Flowers white, nearly in. 
diam., in one-sided, slender spikes forming terminal or axillary 
corymbs. Calyx pubescent, 5-lobed. Corolla-tube very short ; 
lobes long, spreading. Stamens protruding. Ovary ovoid. 
2-celled ; style terminal, cleft near the top into 2 branches ; 
ovules 2 in each cell. Drupe red, globose, A in. diam., containing 
3 or 4 small, 1-seeded stones. 

Sutlej valley, Basantpur ; January-April.-Throughout India, ascending to 
3000 ft.-Tropical and subtropical regions of the Old 14'orlcl. 

E. acuminata, R. Br. ; F1. Rr. Ind. iv. 141, a tree, estentls from the Indus 
to Sikkiin, and inay occur in the outer hills ; i t  differs froin tlle aLow in 
having ovate-oblong, sharply toothed leaves, and in the clrupe contitilling only 
two stones. 

3. HELIOTROPIUM. The classical name of li. e.wropce,un~, 
from the Greek helios, the sun, and tropeo, to turn towards.- 
Nearly all tropical and temperate regions. 

Heliotropium strigosum, Willd. ; Fl. Br. Ind. iv. 151. A small, 
perennial, usually procumbent herb, clothed with short, white 
appressed hairs ; stems tufted, spreading, much branched, 1-6 in. 
long. Leaves alternate, nearly sessile, linear-lanceolate,.&-4 in., 
entire, acute. Flowers pale blue or white, in. ham.,  in 
terminal, bracteate spikes 1-3 in. long, lower flowers often shortly 
stalked. Calyx 5-lobed. Corolla-tube cylindric, about twice as 
long as the calyx ; lobes spreading. Stamens included. Ovary 
ovoid, 4-celled ; style terminal, short, stigma conical ; ovule one 
in each cell. Fruit of 4 more or less united, minute, 1-seeded 
nutlets. 

Valleys below Simla ; July-September.-Throughout India, asc:ending to 
5000 ft.-Tropical Asia, Australia. 
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4. TRICHODESMA. From the Greek thrix, trichos, hair, and 
desmos, a band or fastening ; the anthers are united by hairs.- 
Tropical and subtropical regions of the Old World. 

Triehodesma indieurn, H. Br. ; PI. Br. Ind. i \ ~ .  153. An 
annual herb, rough with appressed, bulbous-based haircs ; stern8 
6-18 in., erect or diffuse. Leaves stem-clasping, 1owc.r ol~l~o~itc., 
upper often alternate, lanceolate, 1-4 in.., acute.  flower^ pale 
blue, turning to pink and ultimately to white, 2-1 in. diam., single 
on drooping, axillary stalks. Calyx conical, prolonged below the 
divisions in 5 recurved tails ; lobes lanceolate, finely pointed. 
Corolla-tube nearly as long a8 the calyx ; lobes ovate, abruptly 
tapering into a narrow point, a glandular, yellow spot a t  the base 
of each. Anthers lanceolate, cohering in a woolly, projecting cone, 
tips naked, twisted. Ovary 4-lobed, 4-celled ; style terminal, 
simple ; ovule one in each cell. Fruit enclosed in the enlarged 
calyx ; nutlets 4, smooth, oblong-ovoid, 1-seeded, ultimately 
separating from the conical receptacle. 

Valleys below Simla ; September, October.-Throughout India, ascending 
to 5000 ft.-TV. Aeia. 

5. CYNOGLOSSUM. From the Greek cyon, a dog, and glossa, 
a tongue ; referring to the rough leaves of some species.-Most 
temperate and subtropical regions ; abundant in Asia. 

Erect, hairy or pubescent herbs, hairs often bulbous-based. 
Leaves entire, rarely toothed ; radical stalked, spreading. often 
ciisappeeuing before flo\\,eri~lg-time ; stfern-leaves alterna t t b  , sclssilc 
01- iicarly SO. Plo\vers in long, simple or forked, 1-sided racerncbs ; 
bracts none. Calyx deeply lobed, persistent. Corolla-tube as 
long as the calyx, furnished a t  the mouth with 5 small, obtuse 
sc*ales ; lobes spreading, obtuse. Stamens included in the corolla- 
tube. Ovary flattened, 4-lobed, 4-celled ; style simple, inserted 
between the lobes ; ovule one in each cell. Nutlets 4, small, 
1-seeded, more or less covered with minute, hooked bristles, 
ultimately separating from the convex receptacle. 
Flowers & in. diem., or less. 

Flowers pale blue or white. Nutlets uniformly bristly. 
Leaves densely clothed with short, soft, appressed 

hairs. Flowers A in. diam. . . 1. C furcatum. 
Leaves covered with long, white, conspicuously 

bulbous-based hairs. Flowers hardly +o in. diam. 2. C. ~nicranthum. 
Flowers dark blue. Leaves covered with long, white, 

mostly bulbous based hairs. Nutlets bristly on 
the margins, faces nearly naked . . 3. C.  IVallichii. 

Flowers t in. diam., dark blue. Upper surface of leaves 
covered with bulbous based hairs, lower softly pubes- 
cent . 4. C. microglochin. 

1. Cynoglossum fureaturn, IVa,ll. ; k'l. Br. Ind .  iv. 155. Steins 
and leaves densely clot'hed with short,, soft, brown, appressed hairs 
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often tawuy or yellow on the you~ig parts ; hairs often bulbous- 
based. Leaves narrowly lanceolate, about 3 x J in. Plowers palc 
blue or white, $ in. diam. Nutlets uniformly bristly. (Fig. 104.) 

Simla, ~Iushobra, conzmon ; June-September.-Throughout India, ascentling 
to 9000 ft. 

FIG. 104. CYNOGLO~YUM FURCATUM. 

2. Cynoglossum micranthum, Desf. ; PI. Br. Ind. iv. 156. 
Stems and leaves rough with long, white, bulbous-based hairs 
sometimes mingled with short, white pubescence. Leaves 
narrowly lanceolate, 14-33 xi-3 in., hairs most conspicuous on 
the upper surface. Flowers pale blue or white, hardly & in. 
diam. Nutlets uniformly bristly. 

Simle, common ; June-August.-N. India, ascending to 8000 ft. 

3. Cynoglossum Wallichii, G. Don ; PI. Br. Ind. iv. 157, 
including C. denticulatum, A.  DC. Stems and leaves rough 
with long, white hairs mostly bulbous-based. Leaves orate- 
laaceolate, 1 4  x 4-1 in., often ~nore  or less toothed, sonietimc~s 
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narrowed in a short stalk, hairs 11lOst  c.onspicuous on thrb uppc:r 
surface. Flowers dark blue, in. diam. Xutlets k)ordenbd with a 
line of broad-based, united bristles, faces nearly naked. 

Simla, Mshasu, common ; July-October.-Tcmprr~tu Himalaya, 4000- 
10,000 ft. 

*4. Cynoglossum mieroglochin, Benth. ; Fl. Br. Ind. iv. 158. 
Stems softly pubescent. Leaves ovate-lanceolate, about 4 x 2  in., 
acute, upper surface covered with long, white, bulbous-based hairs, 
lower with soft, white pubescence. Plowers dark blue, 4 in. 
diam. Nutlets bristly on the margins, faces nearly naked. 

Kashmir to Kumaon, 7000-11,000 ft. ; July-October.-Common at 
Dalhousie. 

The closely allied C. nervosum, Benth., occurs on tho Chor and on the 
Jalaori Pass ; it differe from the above in having narrowly lanceolate leaves 
about 4 x 1 in. 

6. PARACARYUM. From the Greek para. alongside. aild 
curyon, a nut ; referring to the position of t.he nutlets as regards 
the receptacle.-W. and Central Asia, N. Europe. 

Paracaryum gloehidiatum, Benth. ; PI. Br. Ind. iv. 161. A 
softly pubescent herb ; stems 2-3 f t . ,  erect. Radical leaves long- 
stalked, cordate, ovate, 3-6 x2-4 in.. entire, fmely pointed ; stem- 
leaves alternate, smaller, shortly stalked, uppermost sessile. 
Flowers pale blue, 4 in. diam.. in long, usually forked racemes. 
Calyx deeply lobed. Corolla-tube very short, mouth furnished 
with 5 small, obtuse scales ; lobes spreading. rounded. Stamens 
included. Ovary conical, 4-lobed, 4-celled ; style simple, inserted 
bet~veen the lobes ; ovule one in each cell. Nutlets 4, small, 
ovate, ultimately separating from the conical receptacle, margins 
beset with tapering, hooked bristles nearly in. long, faces 
smooth. 

Mittiana hill, Huttoo ; July, August.-Temperate Himalaya, 9000-1 2,000 ft. 

7. MERTENSIA. 111 honour of F. (1. Mertens, a (ierlllan 
I)otanical aut,hor of the nineteenth century.-Temperat,(> Asia, 
1':. ~ l i r o ~ w .  N. America. 

Mertensia raeemosa, Ber~tli. ; Fl. Br. l n d .  i\-. 171. A softly 
hairy herb ; stt3ms weak. diffuse or nearly erect, 4-8 in. Leal-es 
alternate. entire ; radical long-stalked. orate. 2-1 in. : upper 
shortly stalked or sessile. oblong-lanceolate. 1-2 in. Plo~vers 
n-hit,e, 4 in. cliam.. in terminal raceines. Ca'lyx- deeply lobed ; 
segments linear. Corolla-tube longer than the calvs, mo~it h 
furnished with 5 short. blunt scales ; lobes spreadLg. obtuse. 
St,anlens included. anther-tips protruding. Ovary 4-lobed. 4- 
celled ; st,vle siinl~le. inserted betlween the lobes ; ol~ule one in 
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each cell. Fruit, of 4 snla.11, smooth nutlets ultimately separating 
from the flat receptacle. (Fig. 105.) 

Simla, Mushobra, on damp rocks ; March, A~)ril.-Simla to Kumaon, 7000- 
10,000 ft. 

8. MYOSOTIS. From the Greek mys, a mouse, and ous, olos, 
the ear ; referring to the leaves.--N. temperate regions, New 
Zealand, Australia. 

Hairy herbs. Leaves alternate, entire. Flowers small, in 
terminal racemes ; bracts usually none. Calyx lobed to about the 
middle or nearly to the base. Corolla-tube shorter than the calyx ; 
mouth furnished with 5 short, blunt scales ; lobes spreading, 
obtuse. Stamens included. Ovary 4-lobed, 4-celled ; style short. 
inserted between the lobes ; ovule one in each cell. Fruit of 4 
small, smooth, 1-seeded nutlets, ultimately separating from the 
flat receptacle. 
Calyx not lobed below the middle, covered with appressed, 

straight hairs. Corolla & in. diam. . 1. M. cmrpitos~t. 
Calyx lobed nearly to the base, covered with spreading, hooked 

hairs. Corolla && in. diem. . . 2. M. s?ylvaticn. 

"1. Myosotis caespitosa, Schultz ; Fl. Br. Ind. iv. 173. Stems 
weak, ascending, 6-18 in., covered with appressed hairs or newly 
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glabrous. Leavcs sessile, oblong, 14 x i  in. Clalyx lobed to  the 
middle, hairs appressed, straight. Corolla & in. diam., bright bluc: 
with a yellow centre. 

Kunswsr to Kashmir, in wet ditches or on tho banks of streams, 9000- 
12,000 ft. ; August-October.-W. Asia, N. Africa, Europe (Britain, Forget-mo- 
not), N. America. 

2. Myosotis sylvatica, Hoffm. ; Fl. Br. Ind. iv. 173. Stems 
tufted, erect or decumbent, 6-18 in., covered with spreading hairs. 
Leaves oblong, 1& x i  in., lower stalked, upper sessile. Calyx 
lobed nearly to the base, hairs spreading, hooked. Corolla &-3 in. 
diam., bright blue with a yellow centre. 

Simla, Fagoo, in pastures end shady places ; July-October.-W. Himalaya, 
7000-1 . . 2,000 f t.-W. Asia, Europe (Britain, Wood Forget-me-not). 

LXVI. CONVOLVULACEE 

HERBS or shrubs ; stems usually twining. Leaves alternate, 
simple, entire or lobed, none in Cuscuta ; stipules none. 
Flowers regular, 2-sexual, often showy. Calyx free, deeply 5- 
lobed ; lobes overlapping, persistent, sometimes enlarged in fruit.. 
Corolla hypogynous, usually bell-shaped or funnel-shaped ; limb 
5-lobed, often folding a t  the angles. Stamens 5, equal or unequal. 
inserted on the corolla-tube, alternate with the lobes, flament,~ 
usually dilated a t  the base ; anthers 2-celled. Ovary free, sessile. 
often encircled a t  the base by a ring-shaped disk, 2- rarely 3-celled ; 
styles one or two, simple or branching, stigma globose or linear. 
Capsule globose, usually more or less enclosed by the persistent 
calyx ; seeds usually 4.-A large Order widely dispersed over 
nearly the whole world, most abundant in warm regions. 
Leaf-bearing shrubs or herbs. 

Style single. 
Style not branching. Stigma capitate. 

Stamens unequal. Style long, slender . . 1. Ipomax. 
Stamens equal. St,yle short, thick . . 4. Poranu. 

Style branching. Stigmas linear . . 2. Conuolzrrltc~. 
St,yles 2, each branching in two linear stigmas . . 3. Euolzzulus. 

Leafless, parasitio herbs. Flowers very small . . 5. Cuscula. 

1. IPOMCEA. From the Greek ips, bindweed, and omoios, 
similar ; referring to the climbing ha'bit of most of the species of 



t,his g(b~lus, ;~nd c:loscly rc.nt*rllblirlg Convolvr~Zu~~s.-Nearlv all \tlsrlti 
(r~rlntries, absent froin Enropr. 

Twining or rarely procumbent herbs. Leaves stalked, usually 
entire, sometimes lobed. Flowers large or small, axillary, in 
clusters, heads or racemes, sometimes solitary. Corolla-tube long 
or short ; limb spreading, more or less distinctly 5-lobed, folding at  
the angles. Stamens unequal, attached near the top of the tube. 
Ovary 2- or 3-celled ; style single, long, stigma, terminal, globose 
or 2-lobed; ovules 2 in each cell. Capsule opening from the top 
by 4 valves ; seecls 4 or 6, sometimes fewer, large, glabrous or 
hairy. 

Tlie American Sweet Potato, Ipomcpa Balutas, having tuberous, edible 
roots and large, purple flowers. is occasionally cult,ivated in t,he plains. In i;he 
F1. Rr. Ind. iv. 215, Simla isgiven as a locality for I. dnsyspennci, Jacq. ; but 
there is no specimen from the Himalaya, in the Kew Herbarium. 

T~lowera pink, purplo or blue. 
Flowers large. Corolla 1 i-3 in. long. 

Calyx glabrous. Corolla-tube long, cylindric 
('alyx hairy. Corolla-tube very short. 

Leaves 3-lobed . 
Leaves ovate . 

li'lowers small. Corolla i -1  in. long. 
Lower surface of leaves green, thinly hairy. 

in sessile heads . 
Lower surface of leaves silvery-tomentose. 
in stallted clusters or racomes . 

Flowers yollow. Corolla $ -$ in. long 

Plowers 
. 4 .  1. eriocalpa. 

Flowers 
. (i. I .  pilosti. . 5. I .  chryseides. 

*l. Ipomcea muricata, Jacq. ; Fl. Br. Ind. iv. 197. Glabrous ; 
stems rough with small, tubercular outgrowths. Leaves ovate, 2-4 
in., cordate, abruptly tapering into a narrow point. Flowers large, 
pale purple, in small, stalked clusters, sometimes solitary. Sepals 
glabrous, broad, abruptly pointed. Corolla funnel-shaped, 2;-3 
in. long ; tube 1-2 in., narrowly cylindric, much longer than the 
calyx, hairy within. Ovary 2-celled. Capsule $ in. diam. ; stallz 
thickened in fruit. 

Temperate Himalaya, 1000-5000 f t .  ; August-October.-Hilly cliutric:ts 
t,hroughont India ; often cultivated. 

2. Ipomcea hederacea, .Jacq. ; Fl. Br. Ind.  iv. 19!). Hairy. 
Leaves ovate, 2-5 in.. cordattl, more or less deeply 3-lobed. 
Flowers large, pale blue, often tinged with pink, in small, st,all<cd 
cl~isters, sometimes solitary. Sepals linear, hairy near t'he hase. 
Corolla funnel-shal~erl. 14:24 in. long ; t1ul)e very short. Ovary 
3-cellecl. Capsule $ in. dialn . 

Siliilit, SI1:~li ; Allgust,, Sept,e~l~ber.-Thl.orl~ot~t Illtiin, ascentling to (i0OO ft. ; 
oftchn cultiv,ztec~.--N~,zrIy ;%!I war111 countries. 

3. Ipomcea purpurea, Lam. ; F1. Br. Inti. il-. 200. Hairy. 
Leaves ovat'e. 1-2 in.. cordate, acnt,c.. Flo~rcrs large, pinlc. in 



LXVI. CONVOLVULAC'Efl. 337 

s~liilll, sta1lit:tl olustt?r~, ijoulc+ti~ncs solitary. Scl)als 11ttiry at C l r v  
base, lenoeolate. Corolla funnel-shaped, il-2 in. long ; tube vary 
short. Ovary 3-celled. Capsule a-in. diem. 

Velleys below Simlb ; Auguet, Septembe~-.-Throughout ludin, nnoonding to 
7000 ft. ; doubtfully indigenous, often cultivated.-Tropical Amoricn and culti- 
vated in ~learly ell warm countries. 

4. Ipomaea erioearpa, R. Br. ; FZ. Br. Ind. iv. 204. Hnirlr. 
I J c a ~ e s  lanceolate, 2-3 x +l f I . ,  deeply cordate. long-l)ointe;l. 
I?Jou.ers small, pink, hi sevsde or nearly sessile heads. Sepals 
hairy, long-pointed. Corolla bell-shaped. &-a in. long. Ovary 
2-celled. Capsule & in. diam. 

Valleys below Simle ; August. Sept,ember.-Throughout India, ascending to 
4000 ft.-Tropical regions of t.he Old World. 

6. Ipomcsa chryseides, Ker ; Fl. Br. Ind. iv. 206. Glabrous ; 
stems nsuallv, rough with small, tubercular outgromtll~~ someti~lles 
proournbent,: Leews broadly ovate. 1 .$ x 1 4  in.. cordaC~. sinuously 
toothed, long-pointed. E'lowers small, yellow, in stalked cluster;. 

z 
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Scpalu broadly oblong, abruptly pointed. Corolla salver-sllal)c~d, 
' - 5 1 .  long. Ovary 2-celled. Capsule Q irl. diarrl. 2 Y 

Valleys below Simla ; August, September.-Throughout lndia, asce~lding to 
4000 ft.-Tropical Asia, Africa, Australia. 

6. Ipomaea pilosa, Sweet ; Fl. BY. Ind. iv. 213. Softly hairy. 
Leaves broadly ovate, 3 x4 in., cordate, sometimes 3-lobed, acute ; 
upper surface thinly hairy, lower silvery-tomentose. Flo\ver.s 
small, pink, in stalked clusters or racemes. Sepals hairy, narrowly 
lanceolnte, long-pointed. Corolla funnel-shaped, 4-1 in. long. 
Ovary 2-celled. Capsule in. diam. 

Valleys below Simla, Subathoo ; Augus6October.-Throughout Jilcliu, 
asecnciing to 3000 ft.-Tropical Africa. 

2. CONVOLVULUS. The classical name of the Bindwcctl, C. 
,sepium, derived from convolvo, to roll up ; referring to the tw+ling 
habit .-Temperate and tropical regions. 

Convolvulus arvensis, Linn. ; PI. Br. Ind. iv. 219. A glabrous 
or pubescent herb ; rootstock creeping ; stems slender, prostrate. 
twining, 6-24 in. Leaves stalked, ovate or lanceolate, 1-3 x i-1 
in., entire, base sagittate ; lobes spreading, acute. Flowers purple, 
with white or pale yellow centre, solitary or 2-3 on an axillary 
stalk. Sepals ovate, obtuse. Corolla $-1 in. long ; tube very 
short ; limb spreading, 1 in. diam., obscurely 6-lobed, folding at  
the angles. Stamens unequal, attached near the bottom of the 
tube. Ovary 2-celled ; style single, branching near the top in 2 
short, linear stigmas ; ovules 2 in each cell. Capsule $ in. dianl., 
opening by 4 valves ; seeds 4. 

Simla, in fields ; April-October.-Throughout lndia, ascending to 7000 ft.- 
11 weed of cultivation in nearly all temperate and subtropical regions.-l<ritaii~, 
Ficld Bindweed. 

3. EVOLVULUS. Prom the Latin evolvo, t,o unroll. in 
opposition to convolvo ; the stems and branches do not t'\vine.- 
Nearly all warn1 countries, most numerous in America. 

Evolvulus alsinoides, Linn. ; PI. Br. Ind. iv. 220. A softly 
llairy, perennial herb ; branches numerous, slmder. 4-12 in:. 
diffuse or procumbent. Leaves sessile or nearly so, lanceolitte 01. 

ovate, i-i in., entire, acute. Flowers small, blue or white. axillt~ry, 
stalked, solitary or 2 or 3 together, forming terminal raceincs. 
Sepals narrowly lanceolnte. Corolla funnel-shaped ; tube very 
sllort ; Linib spreading, 4 in. ciiam., obscurely 5-lobccl . folding at 
the angles. Stamens attached near the botboul of tllc tubo. 
Ovary 2-celled ; styles 2, each branching in 2;long. linear st,igrnns : 
ovules 2 in each cell. Capsule globose ; seeds 4, snlooth. 

Valleys below Siinla, Syree ; &larch-Ort,ober.-'l'lrmlighout Tndix. usccntl- 
iuq to GOO0 ft.-Nearly a11 tropical and subtropical regioiis. 
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4. PORANA. Supyoged to bct clc~rivcd from the  J;~\.al~c.scb 
name of P. volubi1is.-India, Malaya, Au~tralia, N. America. 

*Porana paniculata, Roxb. ; Fl. Br. Znd. iv. 222. A twining, 
softly tomentose shrub ; lateral branches often very long, 
drooping. Leaves stalked, ovate, 3-5 x 2-3 in., cordate, entire, 
long-pointed ; upper surface pubescent, lourcr tomentose. 17lowcr~ 
very numerous, small, white, in terminal, l~endulous panicles. 
Calyx-segments oblong, unequal, 3 becoining ~nembranous a i d  
greatly enlarged in fruit. Corolla funnel-shaped, in. long ; tul~c. 
short ; limb spreading, obscurely 5-lobed, folding at the angles. 
Stamens equal, attached nkar the top of the tube ; filaments 
short. Ovary 2-celled ; style thick, very short, stigma globose, 
2-lobed ; ovules 2 in each cell. Capsule hairy, A in. dianl. ; 
enlarged sepals $ in. long ; seed one, glabrous. 

Throughout India, ascending to 3000 ft.-Burmah, Java, 

P. racemosa, Rozh. i P1. Rr. Illd. ir. 222, is of similar habit 10 1111- ;II)o\ I ,  

buL the flowers are in long racenles : the deeply lobed oorolb is nc.;~rly A ill. 
long ; t'he style is slender ; and all 5 sepals become me~ubritnous ant1 cnlal.gc.cl 
in fruit. The ,species is common in the E. Hinitrlaya froln 2000 t o  riO00 f i .  
extending to Kumao~l and perhaps further west. 

5. CUSCUTA. Etylnology doubtf u1.-Widely dispersed i 11 

nearly all temperate and warn1 regions. 

Annual, parasitic, leafless herbs ; stems twining, thread-likt). 
attached to the plants on which they grow by minute. adhesi1-r 
disks. Flowers small, in clusters or racemes. Calyx colouretl, 
shorter than the corolla. Corolla tubular ; lobes short. triangular.. 
Stamens attached near the iilouth oE the tube which has 5 small, 
fringed scales a t  the base. Ovary 2-celled ; stigmas 2, sessile or 
terminal on short, diverging styles ; ovules 2 in each cell. 
Capsule globose, opening by a horizontal line near the base ; 
seeds 4. 
Corolla i-3 in. long ; lobes reflesed. Stiy~nas sessilo . . 1. C'. rc$c .rcc. 
Corolla hardly &, in. long; lobes erect. Styles nea1.1y as long 

as the stigmas . . 2. C'. cutol)tr,tr. 

1 .  Cuscuta reflexa, Ko.t.0. ; 4'1. BY. I d .  iv. 225. S t c i ~ s  succ.11- 
lent, yellow, densely interlaced o\-01. s~nall t recAs or s111-ul)s. 
Plowers fragrant,, 12-asy white, shortly sta.lked, c~ro\r,c-it.ct i l l  

numerous, sinall clusters or racemes. Corolla-tube i-4 111. long ; 
lobes reflexed. Stigmas sessile, diverging, acut'e. (Fig. 107.) 

Mushobra, Fagoo, Rlatiana ; July-October.-Throughout India, ascending 
to  6000 ft.-Malaye. 

"2. Cuscuta europaea, Linn. ; F1. Br. Ind. iv. 227. Stellis pale 
yellow or pink. Flowers waxy white, oft,en tinged with pink, 
sessile in numerous, snlall, globose c.lust,eru. Corolla-tube hardly 



<x ill. long, cylindric, becoming globose in fruit ; lobes errct. 
btylos distinct, diverging, nearly as long as the linear stigmas. 

'l'cmperete Himalaya, 5000-12,000 ft.-Central and Mr. A~ia ,  EUTO~IC: 
Britain, Greeter Dodder). 

LXVII. SOLANACEE 

HEEBS or shrubs, usually erect. Leaves alternate. si~nple ; 
stipules none. Flowers axillary or lateral, 2-sexual, regular. 
Calyx free, 5-lobed or 5-toothed, ~ometimes 5-parted almost to tho 
base, persistent, often enlarged in fruit. Corolla hypogynous ; 
tube short or long ; limb usually spreading, 5-angled or 5-lobed, 
often folding a t  the angles. Stamens 6 ,  alternate with the corolla- 
lobes, attached to the tube ; filaments free ; anthers 2-celled, 
usually free, coherent in Solanurn. Ovary free, 2- rarely 5-celled ; 
style terminal, slender, undivided, stigma usually capitate ; ovules 
nuinerous in each cell. Fruit an indehiscent berry or a capsule 
opening by 4 valves or by a transverse slit ; seeds numerous, 
usually flattened.-A large Order widely dispersed through all 
warin and temperate regions. 

Many useful ancl some ])oisonous plant3 bclong to thig Order. J n  addition 
lo the s1,eciec.l tlescribed ant1 ~urntioncd t h c  follo\vi~lg are c.ornlllonly vnltivatcil 



;mtl ]nay oc.owionelly alq~cer ;rs esc.t~l=s : t l~v  'L'olrlato, l,!/cop~~uicirrrt rnr.rdr,rt- 
turn, 1lowc~l.n yello\rl ; the Y'ohac.co, Aricolia~u~ !I1abrrr,u?n, f1owc:r.n white or pink , 
the (:hilly, Capeifsurrr ~ ~ ? ~ ~ P N C Y I L N ,   flower^ white, fruit l~ungent. 

Flowers distinctly stalked. 
Plowors in clusters, racemes or irreguler umbels. 

Anthers coherent, opening by terminel porw . . 1. Solar~um. 
Anthers free, opening by lateral slit8 . . 3. iVitlrn.nici. 

Plo\rrers solitary, usually sxillary. 
Flowere 2 in. diam, or less. 

Leaves 2 in. Fruiting calyx globose, onc.loaing thr 
berry . . 2. P?~!yaalic+. 

Leaves 4-8 in. Fruiting calyx sl~readinp. I3c.l.ry 
free . 5. Alropa. 

Flowera 1-3 in. diem. 
Plowers blue. (!alys lobed nearly to the I)a~c. . 4. A'icandrcc 
Flowers white or purph~. ('elyx tub~rla~.  . tj. Uuirtrri. 

Flowers ae~sile. c:ro\vded in a lctlfy  pike. ('orollt~ pur]jIe- 
veined . 7. Hyoxcyumtle. 

1. SOLANUM. The classical name of 8. nigrum ; etymology 
doubtful.-Chiefly tropical and subtropical regions ; most numer- 
ous in America. 

Shrubs or herbs. Leaves stalked. Flowers in lateral cymes, 
racemes or irregular umbels, sometimes solitary. Calyx small. 
Corolla-tube very short; limb spreading, 5-lobed, folding a t  t'he 
angles. Filaments very short ; anthers oblong, acute, coherent 
in a projecting cone, opening by pores at t'he top. Ovary 2-celled ; 
style long, stjigma small. Berry globose. 

The Potato, 8. trtber.osir~n, belongs to tliis genus : its cultivatiol~ t ~ t  Silnl;~ Ires 
caaused the destruction of n~uoh fine forest,  lota ably between Maliesu and Fagoo. 
'Fhe Brinjal, S. Mebngena, is also co~llmonly cultivated ; it has prickly, lobed. 
\voolly leaves and blue flowers I in. diam. 

Leaves smooth. 
Flowers white. 

Leaves glabrous or nearly so . . 1. 8. nigruln. 
Leaves stellately tomentose . . 3. 8. verbmcijoliun~. 

Flowers purple . . 2. 8. Dulhmam. 
Leaves prickly. 

Leaves ovate, sinuate ; lower surface tomentose . 4. 8. indicum. 
Leaves oblong. pinnat,ifid ; lower surface glabrous 

or nearly so . . 5. 8. santhocarp~l~n.  

1 .  Solanum nigrum, Lina. ; F l .  Br. Ind .  iv. 229. An erect, 
nearly glabrous, branching herb. 12-18 in. Leaves ovate or 
oblong, 19-4 in.. with coarse. angular teeth. Flowers white, 
fi& in. diam., on slender, drooping stalks forming irregular, 
umbel-like clusters. Calyx-teeth obt,use. Berry a in. diam., red, 
yellour or black. 

Simla, in \\roods, c o ~ n i ~ ~ o n  ; June-October.-Throughout India, ascending to 
7000 ft,.-Nearly all temperate and tropical regions (Britain, Black Nightshade) 



2. Solanum Dulcamara, Linn. ; Fl. Br. Ind. iv. 229. A 
pubescent herb ; stems shrubby a t  the base ; branches long, 
climbing or trailing. Leaves ovate or oblong, 1-3 in., long- 
pointed, entire or sometimes lobed a t  the base. Flowers purple, 
-i-g in. diam., in loose, drooping cymes. Calyx-teeth obtuse. 
Corolla-lobes recurved. Berry & in. diam., red when ripe. 

Narkunda ; August.-W. Himalaya, 4000-8000 ft.-Temperate Asia, Europe 
(Britain, Woody Nightshade or Bittersweet). 

3. Solanum verbascifolium, Linn. ; FZ. Br. Ind. iv. 230. An 
erect shrub, 10-20 f t . ,  covered with dense, stellate tomentum. 
Leaves broadly lanceolate, 5-10 x 3-5 in., entire, long-pointed. 
Flowers white, 4-2 in. diam., crowded in stalked, compound 
cymes. Calyx-teeth broad, acute. Corolla woolly outside. 
Berry + in. diam., yellow. 

Va,lleys I~elow Si~nla ; September, October.-Througliout India, sscenclulg 
to 6000 ft.-Tropical Asia, Australia, America. 

4. Solanum indicum, Linn. ; Fl. Br. Ind. iv. 234. A small 
shrub or perennial herb, 1-6 f t .  ; stems pricldy, branching. 
Leaves ovate, 3-6 x 1-4 in., sinuate ; upper surface stellately 
hairy, lower tomentose ; nerves on both surfaces prickly. Flowers 
blue, 2-1 in. diam., in racemes, rarely solitary. Calyx tomentose, 
usually prickly. Corolla tomentose outside. Berry glabrous, + in. diam., yellow. 



Valleys Imlow Sirilla ; May-Out.oLer.-Throughout India, emending to .FiO(H) 
ft.-'Propica1 Asia. 

5. Solanum xanthocarpum, Schrad & Wendl. ; PI. Br. Ind. iv. 
236. A low, diffuse herb, more or less rough with mattered, 
stellate hairs ; stems prickly, procumbent, branching. Leave8 
ultimately glabrous, oblong, 2-4 in., pinnatifid, nerves on both 
surfaces armed with numerous, long, straight prickles. Flowcrn 
blue, 1 in. diam., solitary or in small cymes. Calyx prickly. 
Corolla stellately pubescent outside. Berry glabrous, 3 in. diam., 
yellow, often blotched with green. (Fig. 108.) 

Simla, common ; May-October.-Throughout India, ascending to 7000 ft..- 
Tropical Asia and Australia. 

2. PHYSALIS. From the Greek physu, a bladder, referring 
to the fruiting calyx.-Chiefly tropical America ; several species. 
introduced in the Old World. 

Physalis minima, Linn. ; 171. Br. Ind. iv. 238. An annual. 
erect or diffuse, pubescent herb, 1-3 f t .  Leaves stalked, ovate, 
2 x 1 + in., sinuately angular, acute. Flowers yellow or blue, in. 
dianl., single on axillary stalks. Calyx 5-lobed. Corolla broatilv 
bell-shaped, obscurely 5-lobed, folding a t  the angles. ovary 
2-celled. Berry green, globose, $ in. diam., loosely enclosed in 
the much-enlarged, inflated, 5-angled calyx. 

Simla, on waste ground near houses ; July-November.-Throughout India. 
ascending to 7000 ft. 

The Cape Gooseberry, P. peruziiana, is cultivat,ed throughout India ; the 
corolla has 5 largo purple spots near the base, and the ripe fruit is yellow. 

3. WITHANIA. Supposed to be in honour of H. Witham, a 
British geologist and writer on fossil botany in the ninetleent8h 
century.-Mediterranean region, W. Asia. 

Withania eoagulans, Duna>l ; Fl. Br. Ind. iv. 240. An erect 
shrub, 1-3 f t . ,  densely clothed with minute, ashy-grey, stellate 
hairs. Leaves stalked, thick, oblong-ovate, 1-2 in., entire, obtuse. 
Flowers yellow. nearly 3 in. diam.. often 1-sexual, on short. 
drooping stalks in axillary clusters. Calyx tomentose, 5-toothed. 
Corolla bell-shaped, stellately hairy outside ; lobes recurved. 
Anthers free. Ovary 2-celled. Berry globose, $ in. diain., nearly 
enclosed by the enlarged calyx. 

Sutlej valley ; November-April.-Punjab, ascending to 3000 ft.-Sind 
Baluchistan, Afghanistan. 

The powdered seeds are used to coagulate milk preparatory to the manufac- 
ture of cheese. Native name Punirhand, cheese-maker. 

4. NICANDBA. In honour of Nicander, a Greek writer on 
medicine and the properties of plants, about A.D. 150.-A single 
species, native of Peru, cultivated in nearly all warm regions. 
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Nicandra physaloides, CT'aa.112. ; PI. Br. 192d. i\.. 240. An 
annual, erect, glabrous herb, 1-3 f t .  Leaves stalked, ovate-1anc.c.- 
olate, 4-8 in., irregularly, sinuately lobed and toothed. Plowers 
blue, 1-1; in. diam., single on recurved, usually axillary stalks. 
Calyx lobed nearly to the base ; segments ovate, cordate, acute. 
Corolla bell-shaped ; limb spreading, 5-lobed. Filaments hairy, 
bases dilated, covering the ovary. Ovary 5-celled ; style linear, 
stigma 5-lobed, lobes cohering. Berry globose, 4 in. diam., loosely 
enclosed by the enlarged, membranous, net-veined, 5-angled calyx. 

Simla, roadsides, common ; July-September.-Temperate Himalaya, 3000- 
6000 ft,. ; introduced. 

5. ATROPA. From the Greek Atropos, the Pate who was 
fabled to cut the thread of life ; referring to the poisonous pro- 
perties of the plants.-W. Asia, Europe. 

Atropa Belladonna, Linn. ; Fl. Br. Ind. iv. 241. An erect, 
glandular-pubescent or nearly glabrous herb, 2-3 f t .  Leaves 
stalked, o\-a te-lanceolate, 4-8 in., entire, long-pointed ; upper 
ones usually with a much smaller leaf springing from the same 
point. Flowers pale purple, tinged with yellow or green, in. 
diam., single on drooping, usually axillary stalks. Calyx lobed 
nearly to the base ; segments leaf-like. Corolla bell-shap~d ; 
lobes 5. short. broad, spreading. Bases of filaments hairy, dilated, 
covering the ovary. Ovary %celled ; style longer 'than the 
corolla, stigma green. Berry globose, 2 in. diam., purple-black. 
surrounded a t  the base by the enlarged, spreading calyx. 

Narkunda, in forest ; August, September.-W. Himalaya, 6000-11.000 ft.- 
\V. Asia, Europe (Britain, Dmale, Belladonna, Deadly Night,shade). 

6. DATURA. From Dhutura, the Oriental name of D. 
fastuosa.-Temperate and tropical regions. 

Datura Stramonium, Linn. ; PI. Br. Ind. iv. 242. An annual, 
erect, nearly glabrous herb, 2-4 ft. Leaves stalked, ovate, about 
7 x 4  in.. coarsely and irregularly lobed and toothed. Flowers 
white, single on short, usually axillary stalks. Calyx tubular, 
1-1 $ in., 5-toothed, 5-ribbed. Corolla funnel-shaped, 3-6 in. long ; 
limb spreading, 1-3 in. across, 5-lobed, folding a t  the angles, lobes 
encling in long, narrow points. Stamens included. Ovary 4-lobed, 
2-celled. covered with short, soft points ; stigma 2-lobed, oblong. 
Capsule ovoid, about 13 x 1 in.. covered with rigid, sharp prickles. 
surrounded a t  the base by the enlarged, reflexed, lower part of the 
calyx. ultimately 4-celled in the lower portion, opening nearly 
to  the base by 4 valves ; seeds wrinkled. 

Simla, on waste ground ; June-October.-Temperate Himalaya, 3000-8000 
ft,.--Nearly all tempcrate and warm regions (Britain, a casual weed, Thorn Apple). 

Var. Tatula with purple flowers also occurs at  Simla. 
D. fcc.s.tuosa, Linn. ; is the species colrlnlon in the plains ; it has larser 

flowers than D. Stramonium. 
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7. HYOSCYAMUS. ' . l 'h(b c.lassical name, signifying ]log- I ) c ~ .  
-'I'empcrute Asia, Europe. 

Hyoscyamus niger, Linn. ; Fl.  Br. Ind. iv. 244. An creot, 
more or less hairy and viscid herb with a disagreeable, heavy 
odour ; stems robust, 1-3 f t .  Radical leaves spreading, stalked, 
oblong-ovate, 6-8 in., coarsely sinuate-toothed. Stem-leaves 
smaller, sessile, ovate, irregularly pinnatifid, passing into l~racts. 
Flowers pale yellow-green, veined with purple, darker in 'the 
centre, nearly sessile, lower ones in the forks of the branches, 
upper solitary in the axils of leaf-like bracts, foriring long, 1-sided 
spikes rolled back a t  the top before flowering, ultimately becoming 
elongated and straight. Calyx 1 in. ; tube ovoid ; limb funnel- 
shaped, 5-toothed. Corolla funnel-shaped ; 1 spreading, 
1-I$ in. across, lobes 5, broad. short, slightly unequal. Stamens 
protruding. Ovary 2-celled ; style longer than the stamens. 
Capsule 3 in. diam., enclosed in the globose tube of the enlarged 
calyx, lower part membranous, top hard, rigid, opening trans- 
versely along the constriction between the two portions. 

Nitrkundii ; July-Septeni ber. --\V. Himalaya. 8000 - 1 1.000 ft,. -'I'emp~r.at a 
Asia. EIIPOIJP (Britain. Henbane). 

LXVIII. SCROPHULARIACEE 

HERBS. Leaves simple or pinnatifid, lower opposite, upper 
usually alternate, often passing into floral bracts. rarely all 
alternate ; stipules none. Flowers 2-sexual, more or less 
irregular, solitary in the axils of leaves or bracts, usually forming 
racemes or spikes. Calyx free, persistent ; tube long or short ; 
limb 5- sometmimes 4-lobed or -toothed. Corolla gainopetalous : 
tube long or short ; limb 5- or 4-lobed, distinctly 2-lipped or 
spreading. Stamens 4, 2 or 5 .  attached to the corolla-tube, 
alternate with the lobes ; anthers often cohering, 2- rarely 1-celled, 
cells sometinies separated. Disk more or less prominent, ring- 
shaped, encircling the base of the ovary, sometimes obsolete. 
Ovary free, entire, sessile. 2-celled. in Lathrma 1 -celled ; style 
simple. stigma tjerininal. usually 2-cleft or -lobed ; ovules numer- 
ous in each cell, rarely few. Fruit a capsule, berry-like in Hemi- 
pl~ragma. usually opening by 2 valves which separate from the 
seed-bearing axis ; seeds small, numerous, rarely few.-A very 
large Order. distributed in nearly all parts of the world. 

4. Starnens 2 (Bo,t~ta!/cl has also two staminodes). 

Cliblys 4-lobed. C:orolla-tu be very short . . 16. I'eroniccl. 
('alps 5-lobed. C'orolla-tube longer than the u a l y ~ .  

Ideaves 3-6 in.. all basal, coarsely toothed. Flo\\~ers blue- 
purple . . 15. Ttrw!fenia. 



Leaves 4-14 in., opposite ; teeth h e l y  pointed. 
Flowers white, spotted or t,inged with pink . . 13. Bonnayu. 

B. Stamens 4. 

*Corolla distinctly 2-lipped. 
l'\owers yellow. 

Corolla-tube spurred a t  the base . 
Corolla-tube not spurred. 

Leaves simple. 
Leaves stalked. Apthers 2-celled ; cells separated 
Leaves sessile. Anthers 1-celled . 

Leaves pinnatifid. Upper lip of corolla long- 
beaked 

Flowers blue, purple or pink, never yellow. 
Calyx 4-lobed. 

Stems aerial, leafy. Upper lip of corolla 2-lobed 
Stems subterranoan, scaly. Upper lip of corolla 

Lindenbergia. 
Strign. 

Pedicularis. 

Euphrasia. 

Lalhrcea. entire . 
Calyx 5-lobed. 

Calyx-tube prominently keeled on the ribs. Leaves 
sessile, entire 

Calyx-tube not keeled. 
Mouth of corolla closed ; tube bulged a t  the baso ' 

Lower lip of corolla 2-ridged a t  the base . 
1,eaves gland-dotted. Anther-cells widely sepa- 

Anlirrhinum. 
Mazus. 

rated 
Filaments of the longer pair of stamens spurred 

Vandellia. 
- 

near the base . 
Upper lip of corolla labrally flattened, abruptly 

bent, extremity beak-like . Pedicularis. 

**Corolla not 2-lipped. 
Steme prostrate. 

Leaves all oblong or spathulate. Corolla 4-lobed . 
Leaves of 2 kinds, orbicular and linear. Corolla 

5-lobed . 
S t,eals erect. 

Flowers yellow. 
Leaves 1-2 in. broad, radical pinnatificl, upper 

oblong-ovate 
Leaves all linear, mostly 3-fid . 

Flowers purple or pink, never yellow. 
Calyx-tube prominently keeled on the rib8 . 
Calyx-tube not keeled on the ribs. 

Leaves less than 4 in. broad. 
Leaves simple. Calyx ovatte, inflated . 
Leaves pinnatisect. Calyx bell-shaped 

Leaves 2 in. or more broad. 
Calyx 5-parted. Corolla-tube globose . 
Calyx tubular. Corolla-tube cylindric . 

Celsiu. 
Sopubin. 

Torenia. 

Scrophularin. 
Buchnern. 

C. Stamens 5. 

Tomentose. Flowers yellow. Corolla-limb spreading . 1. Verbascu?lz. 

1. VERBASCUM. The classical name of V. Tlmpsus ; etymo- 
logy obscure.-W. Asia, Mountains of tropical Africa, Europe. 

P. megalantha only. a Exoluding P. .megalantha. 
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Verbascum Thapsus, L i m .  ; 1711. Br. Iud .  iv. 250. An orcct 
herb densely clothed with soft, yellow-grey, stellate hairs ; s t e m  
robust, 3-6 f t . ,  winged with the prolonged leaf-bases.  leave^ 
entire or nearly so ; radical and lower stalked, ovate, 4-12 in. ; 
upper sessile, oblong-lanceolate, 6-18 in. Flowers nearly sessile, 
yellow, 2-1 in. diam., crowded in terminal  spike^. Calyx 5-lobed. 
Corolla concave, woolly outside ; tube very short ; lobes 6, 
spreading, nearly equal, broad, obtuse. Stamens 5 ; filaments 3 
short and hairy, 2 longer and glabrous. Stigma capitate. Capsule 
tomentose, ovoid. 

Simla, Mushobra ; May-September.-Temperate Himalaya, 6000-1 1,000 ft. 
-W. Asia, Europe (Britain, Great Mullein). 

2. CELSIA. In honour of Olaus Celsius, a Swedish botanist 
of the eighteenth century.-Asia, Africa, Europe. 

Celsia coromandeliana, Vahl ; PI. Br. Ind. iv. 251. An erect, 
pubescent herb, 2-3 ft. Leaves 1-2 in., broad toothed ; radical 
crowded, stalked, pinnatifid, 6 in., end lobe much the largest; 
upper alternate, sessile, oblong-ovate, 2 4  in. Flowers yellow, 
1 s in. diam., in simple or branched racemes 1-2 f t .  long, often 
forming a large, terminal panicle. Calyx 5-parted. Corolla-tube 
very short; lobes 5. spreading, obtuse. Stamens 4, equal ; 
filaments hairy. Stigma capitate. Capsule globose. 

Sutlej valley ; January-May.-Throughout India, ascending to 5000 ft.- 
Afghanist.an, Burmah, China. 

3. LMARIA. Froin the Latin li?zu,rn,, flax, referring to thc 
shape of the leaves of L. vulgaris, the Toad Flax of Rrit'ain.- 
IV. Asia, Europe. 

Perennial herbs ; branches numerous, slender, prostrate, 
6-24 in.. spreading from the base. Leaves alternate, stalked, 
variable in shape and size. Flowers yellow, single on long, 
slender, axillary stalks. Calyx 5-parted. Corolla 2-lipped ; tube 
produced a t  the base in a hollow spur ; upper lip erect, 2-lobed ; 
lower spreading, 3-lobed, base dilated, closing the mouth. Sta- 
mens 4, in unequal pairs, included. Style thread-like ; stigma 
minute. Capsule ovoid, opening by pores a t  the top. 
Glabrous. Leaves long-st,alked. Spur short, straight, 

obt,use . 1. L. ramosdssi~ncr . 
Softly hairy. Leaves shortly stalked. Spur long, curved, 

acute . . 2. L. incana. 

1. Linaria ramosissima, Wall. ; Fl. Br. Ind. iv. 251. Glabrous 
or slightly pubescent. Leaves long-stalked ; lower orate, 4-2 in .: 
deeply cordate, angularly lobed ; upper narrowly lanceolate, 
sagittate, basal lobes long, acute, diverging. Calyx-segments 



lint~ar. Spur straight, obtuse, itbout one quarter the iengtll of 
the tube. 

Theog ; May, June.-Throughout India on rocks and stony places, aaccrltl- 
ing to 7000 ft.-Afghanistan, Burmah. 

2. Linaria incana, Wall. ; Fl. Br. Ind. iv. 252. Covered with 
long, soft, white, spreading hairs. Leaves shortly stalked ; lower 
ovate or ovate-lanceolate, i-1 in. across, entire or angularly lobed ; 
upper similar but smaller. Calyx-segments lanceolate. Corolla 
pubescent, dotted with purple ; spur curved, acute, about half the 
length of the tube. 

Sublej valley, Suni ; April.-Temperate Himalaya, 2000-8000 ft. 

4. ANT1RRHINUM.-Yrorn the Greek anti, in comparison, 
and rin, n snout ; referring to the flowers.-W. Asia, Europe. 

Antirrhinum Orontium, Linn. ; PI. Br. Ind. iv. 253. An 
cxrect herb, 6-18 in., more or less glandular-hairy on the upper 
a r t .  Leaves sessile, narrowly oblong, 1-2 in., entire, lower 
opposite, upper alternate. Plowers pale pink, streaked with 
p~lrple, 4 in. long, solitary and nearly sessile in the axils of the 
upper leaves. Calyx 5-parted ; segments linear, spreading, over- 
topping the corolla. Corolla 2-lipped ; tube slightly bulged at  the 
base ; upper lip erect, 2-lobed ; lower spreading, 3-lobed, base 
dilated, closing the mouth. Stamens 4, in unequal pairs, 
included. Stigma 2-lobed. Capsule ovoid, opening by pores aft 
tho top. 

Silnla, in fields ; April-October.-N.W. India, ascending t o  6000 !t.- - 
W. Asia. N. Africa, Europe (Britain, Corn Snapdragon). 

5. SCROPHULARIA. Name refers to  a former use of the 
plants as a remedy for scrofula.-N. temperate regions (Britain, 
Pigwort). 

Erect herbs ; stems robust, angular, glabrous towards the base, 
viscidly glandular on the upper parts. Leaves stalked, opposite 
or the upper alternate, ovate or ovate-lanceolate, crenate or 
sharply toothed. Flowers small, dingy green-purple, in opposite, 
stalked cymes forming terminal panicles. Calyx 5-parted. Corolla- 
tube very short, globose ; lobes 5, short, broad, flat, the upper 4 
erect, lokest spreading or recurved. Stamens 4, in unequal pairs, 
turned downwards ; anthers 1-celled. Style long ; stigma minute. 
Capsule ovoid or globose ; seeds usually several. 

Sepals acute. Upper corolla-lobes equal. Stamens included 1. S. c&lqci??n. 
Sepals rounded. Upper corolla-lobes unequal. Stamene 

protruding . . 2. 8.hirnale~esis. 



1. Scrophularia calycina. Benth. ; Ir'l. Br. lncl. iv. 253. Stems 
1-2 ft. Leaves ovate or ovate-lsnceolate, 1-4 in., usually cordate, 
acute. Cymes shortly stalked, forming an erect,  tiff, narrow 
panicle ; flowers numerous, crowded. Sepals hceolatc,  long- 
pointed, acute. Upper corolla-lobes equal. Stamens included. 
Capsule ovoid, acute. 

Nerkunde, Huttoo, the Uhor ; July4eptember.-.Temperate Himalaya, 
0000-12,000 ft. 

2. Scrophularia himalensis, Koyle ; 1 .  Br. Znd. iv. 255 ; 
including S. polyantha. Stems 3 4  f t .  Leaves ovate or la'nceo- 
late, 3-5 x 152$  in., often cordate, sometimes lobed a t  the base, 
acute. Cymes long-stalked, few-flowered, loosely spreading, 
sometimes forming a large panicle. Sepals rounded, margins 
scarious. The two upper corolla-lobes much longer than tlhe 
two lateral. ~ t a m e E  far protruding. capsule globosr. 
(Fig. 109.) 

Simla, Musho bra. Tlieog, coi~iniua ; J rriie-*cjeptenl her.-'.l'en~l~cm tc H irnala?-i%. 
4000-10,000 ft. 
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6. W U L U S .  Prom the Greek r r~ imo,  an npc, rcftbr~nir~g t'o the 
shape of the flower ; commonly known as the Monkey Elowc-I..- 
Most temperate and tropical regions. 

1 

* Mimulus gracilis, R. Br. ; PI. Br. Ind. iv. 259. An erect, 
glabrous herb ; stems 6-12 in., 4-angled, often branching froin the 
base. Leaves opposite, stem-clasping, narrowly oblong, 1 $-2 
in., entire. Plowers nearly white, spotted with yellow, single oil 
long, axillery stalks. Calyx tubular, ribs prominently lseeled, 
teeth 6. Corolla 2-lipped, 4 in. long ; tube cylindric ; uppel* lil) 
erect, 2-lobed ; lower spreading, 3-lobed, 2-ridged a t  the base. 
Stamens 4, in unequal pairs, included. Stigma flat, 2-lobed. 

N. India, ascending to 3000 ft. ; colnmon on riversides a i ~ d  in moist, shady 
places ; April, May.-China,, Austtralia, T1:opical and S. Africa. 

Flu. 110. Mazus nuoosus. 

7. MAZUS. From the Greek mazos, a teat ; referring to the two 
nipple-like warts a t  the mouth of the corolla-tube.-Asia, Australia. 

8nlaI.l) erect, nearly glabrous herbs, 2-12 in. Leaves mostly 
rosnlate or opposite and crowded near the base of the stem ; 
upper alternate, few or none. Flo\\.clrs s111al1, in t,crlliinal racellles. 
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Calyx bell-shaped, &lobed or 5-toothed. Corolla, 2-liypcd, -; i l l .  

long ; tube short ; upper lip erect, 2-lobed ; lower much larger, 
spreading, 3-lobed, with 2 prominent, glandular ridgeu a t  the base. 
Stamens 4, in unequal pairs, included. Stigma flat, %lobed. 
Capsule globose. 

Calyx lobed helf-way down. Rulloers none . . 1 .  M. rugmurl. 
Calyx shortly toothed. Runners long, leafy . . 2. dl.  surcul~lx~cs. 

1. Mazus rugosus, Lour. ; Fl. Br. Ind. iv. 269. Stems tufted. 
Runners none. Radical leaves oblong or obovate, 1-3 in., narrowed 
to a stalk-like base, coarsely, irregularly toothed. Stem-1eavc:s 
spatholate, 1-l& in. Flowers pale blue or white, ~t~rralccd wit11 
blue, upper hp darker. Calyx lobed half -way down. (Pig. 1 10.) 

common ; May-October.-N. India, ascending to 7000 ft,.-'l'ropical 
Asia. 

2. Mazus suroulosus, Don ; Fl. Br. I d .  iv. 260. Stems oftell 
tufted. Runners several, long, leafy, rooting a t  the joints. 
Radical leaves broadly obovate, 1-3 in., narrowed to a stalk-like 
base, coarsely and irregularly toothed, ofteen pinnatifid near th(: 
base. Stem-leaves similar but smaller. Flowers pale blue or 
white. Calyx shortly 5-toothed. 

Simla, the Glen ; May-October.-Temperate Hinlaleye, 3000-7000 ft.. 

8. LrnENBERG1.A. In honour of J. B. Lindenberg, a' 
German botanicd author of the nineteenth century.-Asia, Africa. 

Perennial or annual herbs. Leaves opposite, stalked, toothed. 
Plowers nearly sessile, yellow, usually forming spikes or racemes. 
Calyx bell-shaped, 5-lobed. Corolla 2-lipped ; tube cylindric, 
short ; upper lip recurved, 2-lobed ; lower much larger, spreaci- 
ing, 3-lobed, with 2 prominent folds a t  the base. Stamens 4: in 
unequal pairs, included ; anthers %celled, cells separated fro111 
one another. Ovary hairy ; style slender, stignla %lobed. Capsule 
ovoid. 

L. grandiflora, Benth. ; Fl. Br. Ind. ir. 261, is common in the E. Hin~alaya, 
extending to Kuulaon ; it is a softly hairy. half climbing, rambl+g herb, I)e;willg 
numerous, bright yellow flowers 1 in. long. 
Sbms 2-3 ft. Flowers crowded in l-sided spikes . . 1.  L. ~~uccroshtchyu. 
Stems 4-12 in. Flowers ;~ .s i l lar~,  solitary or in small 

clusters . . 2. L. c~rticcefolin. 

1. Lindenbergia maorostachya, Be,ztli. ; Fl. Br. Inn. iv. 262. 
Glabrous or nearly so ; stems robust, erect, 2-3 ft. Leayes. 
ovate or oblong-lanceolate, 1-3 x 6 1  in., long-pointed. Flowers 
$ in. long, crowded in terminal or axillary , 1 -sided, rigid spilies. 

Sutlej valley, Suni ; April.-T\T. India, ascending to 4000 f t . 4 i o m ,  China. 



2 .  Lindenbergia urticaefolia, Lel~rri. ; PI!. Br. l ~ d .  i\-. 2(j2. 
Glandular hairy ; stems often tufted, 4-12 in.. erect or ascending. 
Leaves broadly ovate, about A-1 x 4-1 in. Plowers in. long, 
axillary, solitary or in small clusters, sometimes forming long, 
leafy racemes. Corolla-tube tinged with red. 

Bide, Mushobrtl, common on walls ; April-Oct,oLer.-Throughout India, 
ascending to 6000 ft.-Afghanistan, Burmah. 

9. LIMNOPHILA. Fro111 the Greek lirnne, a marsh, and pl~ileo, 
I love, in allusion to the habitat of most species.-Asia, Africa, 
Australia. 

Herbs growing in water or marshy places ; stems erect or 
ascending ; leaves and inflorescence covered with glandular dots. 
Leaves opposite, the submerged, basal leaves sometimes pinnatifid 
or divided into thread-like segments. Flowers sessile, in heads or 
leafy spikes. Calyx 5-lobed nearly to the base ; segments nearly 
equal, lanceolate, acute. Corolla 2-lipped ; tube cylindric ; upper 
lip erect, 2-lobed ; lower spreading, 3-lobed. Stamens 4, in 
unequal pairs, included ; anther-cells stalked, widely separated 
from one another. Style bent a t  the top ; stigma flat, 2-lobed. 
Capsule ovoid. 
Leaves shortly stalked. Plowers in sessile or stalked, 

axillary heads . . 1. L. Roxbu~ghii. 
Leaves stem-clasping. Flowers axillary, forming leafy 

spikes . . 2. L. hyperici~olia. 

* 1. Limnophila Roxburghii, G.  Don ; PI. Br. Ind. iv. 265. 
Glabrous or nearly so, aromatic ; stems tufted, 1-2 f t .  Leaves 
shortly stalked, ovate or lanceolate, 14-3 x 4-1$ in.? crenate ; 
lateral nerves about 6 pairs, pinnate, curved. Flowers 3 in. long, 
blue, inouth yellow, in sessile or stalked, axillary heads. 

Throughout India, ascending to 6000 ft. ; flowers in the cold season.-- 
Tropical Asia, Pacific islands. 

* 2. Limnophila hypericifolia, Benth. ; PI. Br. 1ncJ. il-. 26'3. 
Glabrous ; stems 1-2 f t .  Leaves sessile, stem-clasping, oblong- 
ovate, 1-1$ x ;-1 in., entire or crenate ; nerves 3-5, basal, straight, 
iiearly parallel. Flowers pink-purple, 2 in. long, solitary, axillary, 
forming leafy spikes. 

'rhroughout India, ascending to 5000 ft. ; flowers in the cold season. 

10. HERPESTIS. From the Greek herpesles, a creeper.-All 
warm countries. 

Herpestis Monnieria, Kunth; PI. Br. l n d .  iv. 272. A glabrous, 
creeping, succulent lierb growing in marshes ; stems several, 6-12 
in.. much hrancheti, rooting a t  t h ( a  joints. Leaves opposite, 
sessile, fleshy, oblo~lg or spathulate, i-1 in., ent'ire, obtuse, lo~~icr 
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surface dotted. Flowers pale blue, purple-vc4ned, nc:t~rly 4 in. 
diam., single on alternate, axillary stalks. Calyx 5-part~d ; RVK- 

inents une ual, acute. Corolla-tubc: cylultlric, longer than the 
calyx ; lim 73 spreading, lobeu 4, nearly equal, upper one notched. 
Stamens 4, in unequal pairs, included. Stylc lincar, dilated 
upwards ; stigma capitate, 2-lobed. Capsule ovoid. acute. 

Sutlej valley, Suni ; April.-Throughout India, aflcending to 4000 ft.-All 
warm countries. 

Herpestis Hamiltoniana, Bentlt. ; F1. Br. Ind. iv. 272, iu conlnion in marshy 
places throughout N. India and may occur in the outer hills. It  diffor~ from 
the above in its erect stem, Linear-lanoeolate, acute leaves and opposite, se8sile 
flowers. 

11. TORENIA. In honour of Olaf Toren, a Swedish traveller 
of the eighteenth century.-Tropical Asia and Africa. 

Torenia cordifolia, Roxb. ; F1. Br. Ind. iv. 276. An erect. 
slightly hairy herb, 4-10 in. ; stems and branches 4-angled. Leaves 

Fra. 11 1. TORENIA CORDIFOLIA. 

opposite, stalked, orate, 1 x $ in., sharply toothed. Flowers pale 
lilac or blue-purple, the limb darker than the tube, $ in. long, 
single on axillary stalks, crowded towards the end of branches. 
Calyx tubular, 2-lipped, 5-t,oothed, ribs prominently keeled. 
Corolla-tube curved, longer than the calyx, dilated upwards ; limb 
spreading, 4-lobed, one lobe notched, the others entire. Stamens 4: 

2 -4 
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in uaequal pairs ; filaments arching, anthers cohering. Style linear, 
curved ; stigma flat, 2-lobed. Capsule oblong, acute. (Fig. 11 1 .) 

Va.Ileys below Simla, on grassy slopes ; July-September.-Throughout 
India, ascending to 6000 ft.-China, J-ava. 

12. VANDELLIA. In honour of Domenico Vandelli, a Portu- 
guese botanist of the eighteenth century.-Chiefly tropical Asia. 

' Erect or diffusely branching herbs. Leaves opposite, toothed. 
Flowers small, single on axillary stalks, often crowded towards 
the end of branches. Calyx 5-lobed. Corolla 2-lipped ; tube 
cylindric, longer than the calyx ; upper lip erect, notched ; lower 
broader, spreading, 3-lobed. Stamens 4, in unequal pairs ; fila- 
ments of the longer pair spurred near the base ; anthers cohering 
in pairs. Style curved ; stigma flat, 2-lobed. Capsule ovoid. 
Steme diffuse. Flowers pale purple . 1. V. crustacea. 
Stems erect. Flowers red-purple. Lateral lobes of lower 

lip white . . 2. V .  nz~mmularifolic~. 

1. Vandellia crustacea, Benth. ; PI. Br. Ind. iv. 279. Gla- 
brous ; stems 4-18 in., diffusely branched from the base. Leaves 
shortly stalked, ovate, -&-1 in. Flowers pale purple, 4 in. long. 
Capsule obtuse, shorter than the calyx. 

Sutlej valley ; October.-Throughout India, ascending to 3000 ft.-Tropical 
regions of the Old World. 

2. Vandellia nummularifolia, Don ; F1. Br. Ind. iv. 282. 
Stems 2-6 in., erect, minutely hairy along the angles. Leaves 
sessile, broadly ovate, &-; in. Flowers in. long, red-purplc. 
Lateral lobes of lower lip white. Capsule acute, longer than the 
calyx. 

Valleys below Simla ; July, August.-Temperate Himalaya, 2000-7000 ft. 

13. BONNAYA. In honour of the Marquis de Bonnay, 
French ambassador a t  Copenhagen in the nineteenth century.- 
Tropical Asia, Africa, Australia. 

Bonnaya brachiata, Link & Otto; PI. Br. Ind. iv. 284. *4n 
erect or diffusely branching, glabrous herb, 4-10 in. Leaves 
opposite, sessile, oblong, 4-1 & in. ; teeth closely set, finely pointed. 
Flowers white, spotted or tinged with pink, single on short, axillary 
stalks forming terminal racemes. Calyx 5-lobed ; segments linear, 
acute. Corolla 2-lipped ; tube cylindric, longer than the calyx ; 
upper lip erect, entire ; lower spreading, 3-lobed. Stamens 2, the 
upper pair being reduced to staininodes ; filaments curved, anthers 
cohering. Stigma flat, 2-lobed. Capsule narrowly cylindric, 
much longer than the calyx. 

Valleys below Simla ; July-October.-Thro1igh01lt India., a.scending to 5000 
ina. ft.--Jam, Ch' 
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14. HEMIPHRAGMA. From the Greek hemi, half, ant\ 
phragm, a, partition ; referring to the  valve^ of the cap~ulc..- 
Himalaya, China.-A single species. 

Hemiphragma heterophyllum, Wall. ; Fl. Br. Ind. iv. 289. 
A hairy herb ; stems several, slender, prostrate. Leaves of 
two forms : opposite, shortly stalked, cordate, orbicular, 4-3 in. 
across, crenate, on the main stems ; and tufted, sessile, linc:ar, 
less than in., acute, on the branches. Flowers pink, a in. 

diam., solitary, axillary, usually sessile in the leaf-tufts on t'he 
branches, sometimes stalked in the axils of the stem-leaves. 
Calyx 5-parted ; segments narrow. Corolla-tube short ; limb 5- 
lobed, spreading, lobes broad, nearly equal. Stamens 4, equal ; 



nrlt1ic.r-tips colic~ring. Stylc short. (lul)sule bcl.ry-lilrc, globosch, 
4 in. dianl., red, sliinirig, ultilnntcxly opchning by two valvcs. 

H~i t too ; hIny-October.-8in1lt to Bhotun, (i000-12,000 ft.-China. 

15. WULFENIA. In honour of F. X. Wulfen, an Austrian 
botanical author of the nineteenth century.--Asia, Europe. 

Wulfenia Amherstiana, Benth. ; 3'1. Br. Ind. iv. 291. A 
perennial, nearly glabrous herb ; scapes 6-12 in., erect, slender. 
Leaves basal, crowded, obovate-oblong, 3-6 x 1-2 in., coarsely and 
irregularly crenate or sharply toothed, narrowed into the stalk. 
Flowers drooping, blue-Purple, varying to white, crowded in 
bracteate, 1-sided, spike-like racemes 3-6 in. long. Calyx 5-parted ; 
segments acute. Corolla Q in. long ; tube cylindric, longer than 
t.he calyx ; lobes 4, nearly erect, acute, upper one mi nut el,^ 
notched. Stamens 2. Style long, protruding ; stigma ininute, 
ca~jitat~e. Capsule oblong, 2-lobed, as long as the calyx. (Pig. 112.) 

Rlnhnsu, Theog, Narkunda, on damp rocks in shady forest' ; July, August.- 
\Ir. Hinlalnya, 7000-1 1.000 ft..-Afghanist,an. 

16. VERONICA. A inedim-a1 name of doubtful derivation.- 
Most1 temperate regions, rare in the tropics. 

Perennial or annual herbs. Leaves, a t  least the lower ones, 
opljositcc, usually passing int'o alternate, floral leaves or bracts. 
Plowers small, blue, white or tinged with purple, in axillary or 
terminal racemes. Calyx 4-parted ; segments unequal. Corolla- 
tube very short ; liiiib 4-lobed, spreading, lobes unequal, obtuse, 
entire. Stamens 2. Style linear ; stigma minute. Capsule 
flattened, notched or deeply 2-lobed, opening along the edges in 
2 valves ; seeds few. 
Racemes axillary. 

Leaves sessile. Raccmes 3-6 in. long. 
Leaves 2-6 in., entire or nearly so . 
Leaves 1-2 in., coarsely toothed . 

Leaves stalkecl. Racemes 9-3 in. long. 
Perennial. Rootstock crcrping. Capsrilc triangul:~r, 

1)roadest at the base . 
Annual. Root fibrous. Cu1)sulc heart-shaped, nar- 

rowc(1 to thc haw 
Rnccmcs terminal. 

kflo\vern tlrool)irlg, long-ntnlketl. 
IAJAV~S stnlltetl. ov:~tc.. 8cl)als obtuse. Cal)snlc 

notchctl . 
IJt~aves st.ssilc, li~llccolatc. Srl)nlx ;~critc. Cn~)sulo 

deeply lobctl . 
Flo\rrers erect, shortly stall<ed. 

1,c~aves crennte. Plo\vers ~ninutr  
Lrnves cntirc. Flo\vcrs : in. tlinm. . 

1 .  Veronica Anagallis, L i n n .  ; F1. Br. Inci. i\-. 203. Peren- 
nial, glabrous oi. ncarly so ; sttc1ms succulent, hollow: ercct or 
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ascending, 6-24 in. Leaves ~tein-claq)ing. oblong-ovrttc? or oblong- 
lanoeolrtte, 2-6 x +-$ in., cntirc, or ncarly so. Ploworu pale purple 
or white, A-9 in. tiiain., in axillary racemeH 3-6 in. long ; bracts 
shorter than the flower-~talke. ('nr)~ulc notchcti. 

Vnlleys below SimltL, M~~shohrn, in wet ditcllrs ; Mnroh -0ctc )l)c~r.--Through- 
out Lndin, tlsce~lding to 9000 ft.-Aqia, Africa, 1Surope ( Nri tain), N. America. 

2. Veronica agrestis, LZ'TUI,. ; F1. 13r. I r ~ d .  iv.  294. Annual, 
j~ubescent ; stems procum bent, ~preading, 6-1 H in., much 
branched. Leaves uhortly stalked, broadly ovate, 4-1 in., 
toothed ; the lowest opposite, without flowers ; upper alternate, 
gradually becoming smaller, c~achh bearing in it8 axil a singlc 
flower. Flowerg blue or white, :;-; in. clianl., on slendcr, tirooping 
stalks usually shorter than the lcs\-cs. forining tcrlninal rrtcemcs. 
Sepals obtuse. Capsule notched. 

Valley8 below Simla, in fields ; March-0ctobcr.-N. lndin, aeccnding to 
6000 ft.-Temperate Asia, Huropc (Britain), N. Africa. 

3. Veronica biloba, Linlz. ; FZ. Br. I d .  iv. 294. Annual, 
pubescent ; stems erect or ascending, diffusely branched from thc 
base. 6-18 in. Leaves sessile, lanceolate. 1-1 in., more or less 
toothed ; the lowerst opposite, without flow~rs ; llpl)thr alternate. 
gradually passing into short, entire bracts, each bearing in its m i l  
a single flower. Flowers blue, a in. dianl., on tllender, drooping 
stalks longer than the leaves or bracts, forlning tcr~ninal racclncs. 
Sepals acute. Capsule deeply lobed. 

Simla, in fields, colnlllo~l ; April-October.-W. Himalaya, 5000-10,000 ft.- 
Asia Minor; 

4. Veronica laxa, Bent11. ; 31. Hr. I d .  iv. %!hi. Yercllnial, 
pubescent ; steins weak, ascending, 10-20 in. Lea\-es sessile. 
ovate, 1-2 x 2-1 $ in., coarsely toothed. Flo\vers blue, i-Q in. 
dialn., in axillary raoeinchs 3-6 in. long ; bract's as long as th(. 
flo\\.rr-st.dl<a. ~ i ~ ~ ~ a ~ l c b  notched. 

Narkundit ; J unc-August.-W, Hi~nslaya, iN00-11,000 f t . 4 n p a n .  

5. Veronica oana, Wall. ; Fl. Br. Ind. iv. 295. Perennial, 
grey-pubescent ; rootstock woody, creeping ; stems erect, 4-10 in., 
usually unbranched. Leaves stalked, ovate, 1-2 in., crenate. 
Flowers bl'ue, 4 in. diam., in axillary racenles 2-3 in. long ; bracts 
longer than tLe flower-stalks. Capsule triangular, broadest a t  
the base, &-$ in. across, notched. 

Huttoo ; June-August.-Temperate Himalaya, 9000-13,000 ft.-Japan. 

6. Veronica javanica, Blume ; Fl. Br. Inn. iv. 296. Annual, 
pubescent ; root fibrous ; stenls ascending, 6-18 in., much 
branched. Lcavcs shortly stalked, ovate, 1 in.. toothed. 
Flowers blue, in. diam., in asillary racemes $-1 in. long ; 
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bracts longer than the flower-stalks. Capsule heart-shapd, 
nnrro\vc~cl t'o t'h<> t)its.i(!, & in. broad, notched. 

Simlu ; June.--Silnlit to Hholan, 3000-7000 ft.-Ji~va, Luchu archipelago. 

7. Veronica arvensis, L'L'ILIL. ; Fl. Br. Ind. iv. 296. Annual, 
pubescent, hairy or glandular hairy ; stems erect or ascending, 
2-6 in., often branching fro111 the base. Leaves sessile or the 
lowest shortly stalked, ovate, 5: in., crenate ; lower opposite, 
without flowers, gradually passlng into small, alternate, entire 
bracts each bearing in its axil a single flower. Flowers minute, 
pale blue, nearly sessile, forming terminal, spike-like racemes. 
Capsule glandular hairy, notched. 

Rlushobra, in grass ; April-October.-W. Himalaya, 7000-9000 ft.-Tern- 
perate Asia, N. Africa, Europe (Britain). 

8. Veronica serpyllifolia, Linn. ; Fl. Br. Ind. iv. 296. Peren- 
nial, glabrous or pubescent, often glandular ; stems ascending, 
4-12 in. Leaves sessile or the lowest shortly stalked, oblong- 
ovate, $-$ in., entire, obtuse ; lower opposite, without flowers, 
gradually passing into small, alternate bracts each bearing in its 
axil a single flower. Flowers white or lilac, in. diam., shortly 
stlalked, forming terminal racemes. Capsule pubescent, notched. 

Nmkunda ; May-July.-W. Himalaya, 8000-13,000 ft.-Ten~perete Asia, 
N. Xfricn, Europe (Britain), America. 

17. BUCHNERA. In honour of J. G. Buchner, a Gernlan 
naturalist of the eighteenth century.-Ncarly all warm countries. 

Buchnera hispida, B*~ccl~.-lIccrr~. ; P'l. Ur.  lrotl. iv. 298. A sleridcr, 
cl~~c~st~. rigid, :*ougllly bristly hcrb, 6-1 8 in. Lrbavcs opposit'c, sessilc: 
or narroe-rcl int'o a stalk-lilic base ; lowcr crowded, obovate or 
oblong, 1-2 xs-1; 4 in. ; uppcr narrower, lanceolate or linear, 
passing into alternate, narrow, floral bracts. Flo~vers white or 
pale purple, Q in. long, solitary, axillary, sessile, forming terminal 
spikes. Calyx tubular, 5-toothed. Corolla-tube slender, cylin- 
dric, longer than the calyx ; lirnb spreading, $ in. across, lobes 5, 
nearly equal. Stamens 4, in unequal pairs, included ; anthers 
1 -celled. Style short, thickened upwards ; stigma capitate. 
Capsule oblong, shorter than the calyx. 

Valleys below Simla, in grassy places ; ,July-October.-Throughout India, 
ascending to 9000 ft.. 

18. STRIGA. From the Latin striga, a furrow, referring to 
the grooved capsule.-Tropical regions of the Old World, Aus- 
tralia. 

Striga lutea, Lour. ; Fl. Rr. Ind. iv. 200. A slender. crcct,, 
wughly l~rist~ly herb. 4-12 in. Lca\res sessilc: linear, 4-1 in. ; 
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lower oppoeite, passing into smaller, altcrnato, floral  bract^. 
Flowers yellow, & in. long, solitary, axillary, sessile, forming 
terlllinal  pike^. Calyx tubular, 6-ribbed, 6-toothed. Corolla 
2-lipped ; tube cylindric, slender, curved, much longcr than the 
calyx ; upper lip reflexed, notched ; lower much largcr, 3-lobed, 
spreading. Stamens 4, in unequal pairs, included ; anthers 1 -ccllc.d. 
Style shorter than the corolla-tubc ; stigina capitatc. Clapfiule 
oblong, grooved, shorter than the calyx. 

Valleys below Simla, in grassy placee ; hlny--Sel)ternbcr.-Througllout 
India, ascending to 6000 ft.-Tropical Asia and Africa. 

19. CENTRANTHERA. From the Greek centron. a spur, 
referring to the anthers.-Asia, Australia. 

Centranthera hispida, R. Br. ; Fl. Br. Ind.  iv. 301. An erect, 
rigid, roughly bristly herb, 1-2 f t .  Leaves sessilc, narrowly oblong, 
4-1 x $ in. ; lower ol)l)osite, passing into smaller, alternate, floral 
bracts. Flowers pale l~urple or ~vhite, 4 in. long, solitary. asillary, 
nearly sessile, forming terminal spikes. Calyx ovate. inflated, 
narro~ved to the mouth, ulti~nately splitting nearly tto t he  base in 
2 seg~nctnts. Corolla funnel-shaped ; tube curved. inuc.11 longer 
than the calyx ; limb spreading, 4 in. dianl.. lobes 5, nearly equal, 
rounded. lninutely crenate. Stanlens 4, in uncby ual l)airs, in - 
cluded ; filaments hairy ; anthers coherent in pairs, cells spurred, 
one imperfect. Style shorter than the corolla-tube ; st1ignla flat. 
dilated, acute. Capsule ovoid, groo\-ed, as long as the calys. 

Valleys below Simla, in damp, grassy places ; tJuly-Octubcr.-Tl~ruughuut 
lllciie, ascellding to 3000 ft.-Tropical Asia, Australia. 

20. SOPUBIA. Adapted from h'opubi Swa, the Goorkha 
name of 8. tri$du.-Asia, Africa, Australia. 

Sopubia triflda, Buch.-Ham. ; Fl. Br. Ind. i\r. 302. A slendchr.. 
roughly pubescent herb ; ste~ns erect, 1-2 ft,. ; branches ascending. 
Leaves sessile, linear, 4-14 in., toothed or entire, inostly 3-fici ; 
lower opl~osite or clustered ; upper alternate. undivided. Flo~vers 
yellow. 4 in. diam., in numerous, terminal, bracteate racemes. 
Calyx bell-shaped, woolly inside, 5-toothed. Corolla-tube short ; 
liinb 5-lobed, spreading, lobes nearly equal. Stamens 4. in 
unequal pairs; anthers cohering, one cell of each imperfect. 
Style long, thickened upwards into a broad, flat stigma. Capsule 
ovoid, longer than the calyx. (Fig. 113.) 

Sialla, Jako, common on grassy slopes ; June0ctober.-Si~nle to Sikkim, 
3000-7000 ft.-Hilly districts throughout India.-Ceylon. 

21. LEPTORHABDOS. Prom the Greek leptos, slender, and 
~lmbdos, a rod, referring to the stems.-Central Asia, N. India. 
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Leptorhabdos Benthamiana, Walp. ; P I .  Br. Id. iv. 303. An 
crcct, nearly glabrous hcrb ; stems 1-3 f t . ,  branching. Leaves 
scssile, pinnatisect, 1-3 in. ; seginents linear, toothed or entire ; 
loll-er lea\-cs opposite or clustered, upper alternate. Flowers pale 
pink, in. diam., in slender, bracteate, minutely glandular 
racemes. Calyx bell-shaped, 5-toothed. Corolla-tube short ; 
limb 5-lobed, spreading, lobes nearly equal. Stamens 4, in 
unequal pairs ; anthers free, cells perfect. Style long ; stigma 
minute ; ovules only 2 in each cell. Capsule oblong, flattened, 
enclosed in the calyx ; seeds 2-4. 

Simla, Mushobl-a, Matiana ; Angust-October.-W. Himalaya ,5000-11,000 
f t .  -Afghanistan, Persia. 

22. EUPHRASIA. From the Greek cuplbrasia, joy, gladness, 
referring to a reputed power of restoring impaired vision.-Most 
temperate regions. 

Euphrasia offlcinalis, Linn. ; Fl. Br. Ind. iv. 305. An erect, 
pubescent, often glandular herb ; stems 6-18 in., slender, branch- 
ing. Leaves opposite, sessile, ovate, 1-4 in., sharply and deeply 
toothed. Flowers white or lilac: 1,url)le-reined. usually tinged 



with ychllo\v ill thc throat, in tc-r-nlirlal s1,ikc.a ; 1)rttctn I(:af-likc. 
Calyx tubular, 4-lobed. Corolla 2-lipped, 2-k in. long ; tubo 
cylindric, longer than the calyx ; upper lip c+rect, 2-lobed ; lower 
spreading, 3-lobed, lobes usually all notched. Stamens 4, in 
unequal pairs ; anthers hairy, cohering in pairs under the upper 
lip, lower pair long-spurred. Style long ; stigma small, capitatr:. 
Capsule oblong, flattened, as long as the calyx. 

Mahasu, Fagoo, Huttoo, on grassy slopes.-Tempcrate Himalaya, 7000- 
13,000 ft.-N. temperate regions (Britain, Eyebright). 

23. PEDICULARIS. From the Latin pediculus, a louse ; 
the application variously explained.--N. temperate regions. 

Erect herbs. Leaves alternate or whorled, pinnatifid or crenate. 
Plowers yellow or pink, in bracteate spikes or racemes. Calyx 
tubular. Corolla 2-lipped ; tube nearly cylindric ; upper lip erect, 
laterally flattened, enclosing the stamens and style, abruptly bent 
and prolonged in a straight or curved, beak-like extremity ; lower 
spreading, 3-lobed. Stamens 4, in unequal pa-irs, anthers cohering 
in pairs. Style long, slender ; stigma capitate, often protruding 
from the tip of the beak. Capsule longer than the calyx ; seeds 
sometimes only few. 

The arrangenlent of the species in tliis genus has been adapted from Major 
1). Prain's Jlonograph of the India r~ l'c~diczthris in the .-I ~ L I L ~ ~ I Y  of !he Roycrl 
Bota~iic Cardeta, Calcutta, vol. iii. 

Flowers yellow . . 1.  1'. megaluntlm,. 
Plowers purple or pink. 

Leaves whorled, pinnatifid. 
Calyx-teeth regular, entire. Tip of corolla recurved 2. P. pecti?uitu. 
Calyx irregularly toothed. Tip of corolla straight . 3. P. gracilis. 

Leaves a.lternate, oblong, cre11at.c . . 1. P. ca.moau. 

1 .  Pedicularis megalantha, Uon ; PI. Br. l n d .  iv. 312. PU- 
bescent, 1-2 f t .  Leaves alternate, long-stalked, oblong-lanceolate, 
2-10 x 1-3 in., pinnatifid ; segments oblong, crenate. Flowers 
bright yellow, racemed. Calyx hairy ; teeth 5, irregularly jagged. 
Corolla 2k in. long ; tube twice as long as the calyx ; beak long, 
incurved, tip toothed. Stamens attached a t  the top of the tube, 
filaments of the longer pair hairy. Capsule 1 in., oblong, acute. 

Rlatiana, Huttoo, Baghi ; July-Sept,ember.-Temperate, Himalaya, 7000- 
14,000 ft. 

2. Pedicularis pectinata, TVnll. ; Pl. Br. Ind. iv. 306. Nearly 
glabrous, 4-2i f t. Radical leaves persistent. long-stalked, lanceo- 
late, 3-5 x 2-3 in.. pinnatifid ; segments t'oothed: sometimes again 
pinnatifid. Stem-lea\-es \vhorled, stalked, lanceolate, 3 x 2 in., 
pinnatifid : segments t1oobhed. Flo\vers pink, spicate. Calyx-teeth 
5 .  entire. acutch. Corolla 2- in. long ; tube its long as the calyx; 



beak sickle-shaped, tip recurved. Stamens attached a t  the bottom 
of the tube ; filaments hairy. Capsule $ in., ovoid, acute. 

Theog, Narkunda ; August, September.-W. Himalaya, 7000-11,000 ft.- 
Afghanistan. 

3. Pedioularis gracilis, Wall. ; Fl. Rr. Ind. iv. 307. Stems 
inuch branched, with 4 lines of hairs running down. Leaves gla- 
brous, shortly stalked, whorled, oblong-lanceolate, 1-2 x 2-1: in., 
pinnatifid ; segments crenate, sometimes again pinnatifid. Flowers 
pink-purple, racemed. Calyx irregularly 5-toothed. Corolla in. 
long ; tube slightly longer than the calyx ; beak nearly straight, 

entire. Stamens attached a t  the middle of the tube, filaments 
glabrous. Capsule i in., oblong, acute. 

Mahasu, Narkunda ; August, September.-Temperate Himalaya, 6000- 
10,000 ft. 

4. Pedicularis carnosa, Wall. ; PI. Br. Ind. iv. 313. Roughly 
pubescent, i-14 f t .  Leaves alternate, stalked, ovate or oblong, 
1-3 X +-$ in. ; radical persistent. Flowers bright pink-purple, 
racemed. Calyx irregularly jagged, split half-way down in front. 
Corolla 1 in. long ; tube t\\.ice as long as the calyx ; beak straight. 
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obtuse. Stamens attached near the top of the tube, filamente 
glabro~is. Capsule in., broadly oblong. (Fig. 114.) 

Sirnla, Mushobra, common ; July4cptember.-Temperate Himalaya, 5000- 
9000 ft. 

24. LATHRZEA. From the Greek Zutl~ruios, hidden ; the 
greater part of the plant is subterranean.-Himalaya, Northern 
Asia, Europe. 

Lathraea squamosa, Linn. ; Pl. Br. Ind. iv. 318. A palc pink, 
leafless, perennial herb, parasitic on roots of trees ; sterns sub- 
terranean; much branched, creeping, fleshy, covered with closely 
set, short, thick scales. Flowering branches aerial, erect, 4-12 in., 
bearing a few thin scales. Flowers cream-white, tipped with pink- 
purple, horizontal, nearly $ in. long, crowded in terminal, bracteate 
racemes, bent in bud, elongating and straightening as the flowers 
expand. Calyx hairy, tubular, 4-lobed. Corolla 2-lipped ; tube 
as long as the calyx ; upper lip entire, margins inflexed a t  the 
tip ; lower 3-lobed ; both lips nearly erect. Stamens 4, in un- 
equal pairs, attached near the top of the tube, anthers hairy, 
slightly cohering. Ovary 1-celled ; style curved, stigma capitate, 
protruding. Capsule ovoid. 

Baghi forest ; April-June.-W. Himalaya, 6000-9000 ft.-Northern Asia, 
Europe (Britain, Toothwort). 

LXIX. OROBANCHACEE 

A SMALL Order of leafless, parasitic herbs spread over nearly all 
temperate and tropical regions ; represented in the neighbourhood 
of Simla by only one species. 

OROBANCHE. From the Greek orobus, a, vetch, and ancho, 
to strangle ; some species are parasitic on vetches.-Chiefly 
northern and subtropical regions of the Old World. 

Orobanche Epithymum, DC. ; Fl. Br. Ind.  iv. 325. A 
glandular-pubescent, red- or purple-brown herb ; stems erect, 
unbranched, scaly, 3-12 in., thickened a t  the base. Scales alter- 
nate, lanceolate, 4-1 in. Flowers red-brown, irregular, 2-sexual, 
each in the axil of a bract, forming a terminal spike. Calyx free, 
deeply divided in 4 unequal, lanceolate lobes. Corolla hypogyn- 
ous, 2-lipped, 'j- in. long ; tube cylindric, curved ; upper lip erect, 
arched, notched ; lower spreading. 3-lobed, margins nravjr7 
iuinutely toothed. Stamens 4: included, in unequal pairs, attached 
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nchar thc base of the tube ; filaments hairy, anthers cohering. 
O\-ary ovoid, 1-celled, the numerous ovules inserted on 4 parietal 
placentas meeting in the centre ; style long, linear, curved ; 
stigma broad, peltate, obscurely 2-lobed. Capsllle opening by 2 
\-alves ; seeds nurnerous, minute. 

Simla, Mahasu, parasitic, (.)n the roots of thyme, g ras~ ,  etc., common ; 
July-October.--W. Himalaya, 7000-13,000 ft.-W. a,nd Central Asia, Europe 
(S~qitain, Rctl .Broom-rape). 0. ritbrtr, Linn., of ~liost  authors. 

LXX. LENTIBULARIACEE 

AN Order containing a few genera of marsh or aquatic plants dis- 
persed over the greater part of the globe ; represented in the 
neighbourhood of Simla by only one very small and rare species. 

UTRICULARIA. From the Latin utriculus, a small bladder, 
referring to the bladder-like vessels borne on t,he leaves of most 
species.-Nearly all regions. 

Utricularia orbiculata, Wall. ; PI. Br. Intl. iv. 334. 44 small, 
delicate herb ; stems creeping, thread-lilie, leafy. Leaves rosu- 
late or alternate, crowded, orbicular or obovate, about + in. across, 
interspersed with minute, bladder-like vessels. Flowers few: lilac, 
irregular, 2-sexual, & in. long, forming terminal racemes on very 
slender, erect, naked scapes 2-6 in. high, springing from leafy 
rosettes. Calyx free, divided nearly to the base in 2 very unequal, 
rounded segments. Corolla hypogynous, 2-lipped, base prolonged 
baclcw-ards in a tubular, curvecl. pointed spur ; uppcr lip very 
short, erect or recurved. notched ; lower much larger. spreading. 
obscurely %lobed, base convex, closing the inouth of thc spur. 
Stamens 2, included, attached a t  the base of the upper lip ; 
filaments curved. Ovary 1-celled ; style very short ; stigma 
2-lipped. Capsule globose, surrounded by the enlarged calyx ; 
seeds numerous, minute. 

On wet rocks in a stream below Chota Simla ; August, September.-Hilly 
districts throughout India, ascending to  8000 ft.-Burn~ah, Malaya, S. China. 

The minute, bladder-like vessels among the leaves serve to capture and 
utilise as food various animalculae. See Darwin's Insectiz.orous I'lanls, chap. 
xvii. ; and Kerner's Nat. Hist. of Plants, i. 120. 



LXXI. GESNERACEE 
HERBS ; stems or flowering scapes erect. h a v e s  ~jimple. 
Flowers irregular, 2-sexual, blue or purple, rarely white. Calyx 
free, 5-lobed, peraistent. Corolla hypogynous ; tube long or uhort ; 
limb 2-lipped or spreading. Stamcns 4 in unequal pairs or only 
2, the other pair being reduced to staminodes, attached to the 
corolla-tube, alternate with the lobes ; filaments curved, anthers 
cohering in pairs. Ovary free, 1-celled ; style simple, usually 
rather long, ~ t igma small, terminal ; ovules very numerou8, 
attached to the walls of the ovary. Capsule narrowly oblong, 
splitting nearly to the base in 2 valves ; seed5 numerous, minute. 
-A large Order widely dispersed through nearly all tropical and 
subtropical regions.-Named in honour of Conrad Gesncr, a 81visu 
naturalist of the sixteenth century. 
Stanlens 4 ; staminodes none. 

Leaves numerous, stalked, all radical. Flo\vcr~ pale 
purple or white , . 1. Didi.ssnndm. 

Leaf solitary, sessile a t  the top of the ~ h o r t  stem. 
Flowers dark blue . . 3. 1'laly.slentmn.u. 

Stamens 2 ; staminodes 2. Leaves opposite, uneq~lal . 2. ('Itiritfl. 

1. DIDISSANDRA. Froin the Greek di or dis. twice, and 
mzer, andros. a inan ; referring to the t.wo pairs of perfect stamens 
as compared with the single pair in t'he allied genus Didymoca~pu~c. 
-India, China, Malaya. 

Didissandra lanuginosa, C. B. Clarke ; Fl. Br. Ind. ir. 355. 
A steinless herb. Leaves all radical, stalked, spreading, ovate, 
1 X 2 in., crenate ; upper surface wrinkled, nearly glabrous ; 
lower densely hairy. Scapes tufted, erect, 3-6 in., hairy near the 
base. Flowers few, 4 in. long, pale purple or white, in a terminal 
cyme. Calyx-lobes acute. Corolla 2-lipped ; tube cylindric ; 
upper lip erect, notched ; lower larger, spreading. 3-lobed. 
Stamens 4. Stigma flat, 2-lobed. Capsule in., erect. curved, 
acute. 

Valleys below Simla, on rocks, not common ; August, Sept,ember.--Sitnla to 
Bhotan, 4000-6000 ft.-Khasia hills. 

2. CHIRITA. Froin Cherayta, the Hindustani name of 
Swertia Cl~irnta ; the plants are sulq~owd t,o possess simi1a.r 
13roperties.-E. Asia. 

Small, hairy, erect herbs. Leaves thin, opposite, unequal. often 
reduced to a single pair. Flowers purple. solitary or in small. 
axillary cymes. Calyx-lobes acute. Corolla funnel-shaped ; lobes 
5. rounded, spreading. Perfect stlamens 3. staininodes 2 ; filaments 
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flattened. Ovary narrowly oblong ; style very short ; stigma 
2-lobed. Capsule 3 4  in., curved, finely pointed. 
Leaves broadly ovate. Flowers deep blue-purple . . 1. C. bifolia. 
Lesves lanceolate, acute. Flowers pale purple . . 2. C. pumila. 

1. Chirita bifolia, Don ; FE. Br. Ind. iv. 357. Stems 3-6 in. 
Leaves 2, sessile, cordate, broadly ovate, toothed, the larger leaf 
about 3 x29 in., the other much smaller. Flowers one to three, 
1i-2 in. long, deep purple-blue, tinged with yellow about the 
mouth. (Fig. 115.) 

Valleys below Simls, in damp, shady places ; July-September.-Simla to 
Nepal, 5000-6000 ft. 

FIG. 115. ~ H I R I T A  BIFOLIA. 

2. Chirita pumila, Don ; FE. Br. Ind. iv. 357. Stems 2-6 in., 
often branching. Leaves 2-6, stalked, lanceolate, acute, toothed, 
the larger leaf 2i-6 x 1-2 in., the other smaller. Flowers one to 
six, 1-1 in. long, pale purple, t'inged with yellow. 

Valleys below Simla ; July-September.-Sinlla to Bhotan, 1500-6000 ft,. 

3. PLATYSTEMMA. From the Greek g~latys, broad, and 
stemma, a wreath ; referring to  the corolla.-Himalaya, 

Platystemma violoides, Wall. ; PI. Br. Ind .  iv. 361. A slender. 
pubescent, erect herb ; stems 2-6 in. Leaf terminal, solitary, 



rarely with n, much smaller one oppo~ite to it, hairy, wnuile, 
broadly ovate, 1-28 in. across, cordate, toothed. Scape 1-2 in., 
rising from the base of the leaf, bearing a small, terminal cyme of 
1-4 dark blue flowers. Calyx-lobes acute. Corolla-tube very 
short ; limb flat, 4 in. across, lobes 4, oblong, rounded, one lobc 

notched, the others entire. Stamens 4 ; filaments very short, 
curved ; anthers 1-celled. Ovary ovoid ; stigma truncate. (Fig. 
116.) 

Simla, the Glen, on wet rocks ; July, August.-aimla to Nepal, G O O -  
0000 ft. 

LXXII. BIGNONIACEE 
TREES or perennial herbs. Leaves opposite or alternate, odd- 
pinnate. Plowers showy, nearly regular, 2-sexual, in terminal 
racemes. Calyx free, bell-shaped, persistent. Corolla hypognous, 
bell-shaped or funnel-shaped ; limb spreading, lobes 5, nearlv 
equal, toothed or entire. Stamens 5 or 4, attached to the corolli- 
tube, alternate with the lobes ; filaments thickened and hairy near 
the base ; anthers 2-celled. Disk conspicuous, fleshy, encircling 
the base of the ovary. Ovary free, 2-celled ; style long, simple ; 
stigma terminal, flattened, 2-lobed ; ovules numerous in each cell. 
Capsule long, narrow, flat or terete, opening by 2 valves ; seeds 
numerous, large, flattened, surrounded by a membranous, nearly 
transparent wing, entire or divided into linear segments.-Widely 



368 LXXII.  RIGNONTA('EA3 

dinpersecl in nearly all tropical rcigions ; rare in tenlpcrttte.- 
Name in honour of the Abbe Bignon, a French savant of tho 
eighteenth century. 
A tree. Leaves opposite ; leaflets entire . . 1. Oroxylum. 
Herbs. Leaves alternate ; leaflets toothed . 2. Amphiconre. 

1. OROXYLUM. From the Greek oros, a mountain, and 
xylon, wood ; referring to the habitat of this, the only species.- 
India, Malay Archipelago. 

Oroxylum indicum, Vent. ; F1. Br. Ind. iv. 378. A tree. Leaves 
glabrous, opposite, 2-pinnate, 4-6 ft. ; leaflets stalled, broadlv 
ovate, about 6 x 3 in., entire, long-pointed. Flowers fcctid, dad< 
red ; racemes erect. Calyx leathery, 1 in. long, obscurely toothed. 
Corolla fleshy, 2-3 in. long, bell-shaped ; lobes irregularly toothed. 
Stamens 5, four nearly equal, the fifth shorter ; anthers protruding. 
Disk broad, obscurely 5-angled. Capsule flat, 15-30 ~ 2 4  in. ; 
wing of seeds entire. 

Valleys below Simla, rare ; May-July.-Throughout India, ascending to 
4C00 ft.-Burmah, Mnlny Archipelago. 

The long, sword-like capsules often remain hanging on the tree for months. 
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2. AMPHICOME. Fro~li tllc Grcc.k cr?trj,lti. o ~ i  I~otlh kicl(*h o r  
ends, and come, hair ; thc membranous wing of thc~ see& is divided 
a t  each c!nd into hair-like segments.-India, Afghani~tan. 

Perennial, glabrous, erect herbs ; stenlu 12-24 in., somctimct~ 
thick and woody at the base. Leaves alternate? pinnate ; lcafletn 
toothed. Plowers pink ; raceme8 erect or drooping. Calyx in. 
long. Corolla funnel-shaped ; tube curved ;  lobe^ cntirc. Starncbn~ 
4, ' in unequal pairs ; anthers cohering. Disk ring-shalwd. 
Capsule slender, terete, 4-8 in. ; wing of seeds divided at' each chnd 
into numerous, linear ~eglnent~ .  
Leaflets 5-7, lanceolate. Calyx-teeth linear, acute . 1 .  A. trrgulu. 
Leaflets 9-15, ovate. Calyx-teeth none or obsoure . 2. A .  Evnodi. 

1. Amphicome arguta, Lindl. ; 11'1. Br. l ? ~ d .  iv. 385. llcavcs 
3-5 in. ; leaflets 5-7, lanceolate, end one longest, sonletimcs lobccl. 
Calyx-teeth distinct, linear, acute. Corolla 14-2 in. long. 1-2 in. 
wide a t  the mouth. (Fig. 117.) 

Road between Theog and Matiana on rocks ; July, Auguet.-N. W, Himalaya, 
7000-8000 ft. 

2. Amphicome Emodi, Lindl. ; Fl. Br. I r ~ d .  iv. 385. Leaves 
5-8 in. ; leaflets 9-15, ovate, end one usually the' longest, some- 
times lobed. Calyx entire or obscurely toothed. Corolla 1&2& in. 
long, &-la in. wide a t  the mouth ; tube tinged with yellow. 

Sutlej valley, on rocks, Subathoo ; July, August.--Temperah Himalaya, 
2000-9000 f t. 

LXXIII. ACANTHACEAZ 

HERBS or shrubs. Leaves sin~ple, opposite ; stipules none. 
Plowers 2-sexuel, inore or less irregular, usually in upikes or 
clusters often forming terminal panicles, rarely solitary or whorled, 
each flower usually in the axil of a bract and furnished with 2 
bracteoles ; bracts frequently overlapping. Calyx free, 4- or 5- 
parted or lobed. Corolla hypogynous ; tube cylindric or dilat'ed 
upwards ; limb spreading or 2-lipped. Stlamens 4 in unequal 
pairs or 2, one pair being imperfect or wanting, attached to the 
corolla-tube, alternate with the lobes ; filaments free or united 
near the base ; anthers 2-celled, cells contiguous or separated, one 
cell sometiines abortive. Disk fleshy, inore or less surrounding 
the base of the ovary, inconspicuous. Ovary free, %celled ; style 
simple, usually long and threadlike. tip 2-lobed, one lobe often 
minute or wanting ; ovules 2 4  in each cell, rarely many. Cap- 
sule oblong or linear, opening by two valves ; seeds few ; seed- 

2 B 
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stalks hardened, incurved.-A large Order, widely distributed, 
chiefly in tropical regions.-Named from the genus Aeanthus 
which is remarkable for its beautiful leaves. 

Perfect stamens 4. 

Corolla-limb spreading. 
Anther-bases bristle- tipped . . 2. Petalidiurv~. 
Anther-bases blunt. 

? Ovules 4-6 in each cell. Capsule linear. 
Seeds 6-8 . . 4 .  .-Echmanthera. 

Ovules 2 in each cell. Capsule oblong. 
Seeds 4 or fewer . 5. Strolihfithes. 

Corolla-limb 2 lipped. 
Flowers in axillary, spinous whorls . . 1. Hygrophih spimstc. 
Flo~vers in unarmed spikes . 7. Lepidagalhis. 

Perfect stamen8 2. 

Corolla-limb spreading. 
Flowers deep blue. Calyx equally 5-lobed . 3. Dcednlacanthus. 
Plowers lilac or pink. Calyx unequally 4- 

parted . . 6. Barleria.1 
Corolla-limb 2-lipped. 

Flowers purple or pink. ' 

Corolla-tube straight. Lower anther-cell 
spurred . . 8. Jzlsticia. 

Corolla-tube twisted. Anther-cells not 
spurred . . 10. Diclipkra. 

li'lowers "pale blue or white, sometimes 
dotted and streaked with pink. 

X creeping herb. Flowers .$ in. long, pale 
blue or white . . 1. Hygrophilu polysj~wrncc. 

An erect shrub. Flowers 14 in. long. white, 
clotted and streaked with pink . . 9. Adhntoda. 

1. HYGROPHILA. Proin the Greek I~ygros, wet, illoist, anti 
phileo, to love ; referring to the habitat of the plants.-Most 
tropical and subtropical regions. 

Erect or procumbent herbs, growing in marshy places, 
unarmed or furnished with axillary spines. Leaves sessile, entlirc. 
Plowers nearly sessile, crowded in spikes or axillary whorls ; 
bracts lanceolate ; bracteoles linear. Calyx 5-lobed or 4-l~artetl ; 
lobes or segments narrowly lanceolate. Corolla-tube dilated near 
the mouth ; limb 2-lipped, upper lip erect, concave, notched or 
2-lobed, lower spreading, 3-lobed. Stamens 4 or 2 .  Style-tip 
linear, recurved, the upper lobe reduced to a minute tooth ; ovules 
2 4  or many in each cell. Capsule linear-oblong ; seeds 4-8 or 
numerous. 
Procumbent, unarmed. Flowers in spikes. Calyx 5-lobed 1. Ii. polyspe~.,)ri,t~. 
Ereot, spinous. Flowers in whorls. Calyx 4-parted . 2. H. spinosa,. 

Bnrlc7.irr and Hyyrophilu ~)olysj,er.,r~ci 11:~ve 2 vcry short inilwrfcut stainens 
in addition to  the 2 long perfect ones. 



"1. Hygrophila polysperma, T'. Anders. ; Fl. Ur. l n d .  iv. 406. 
l'rocurnbent, pubescent ; branches spreading, 6-12 in.. rooting t ~ t  
the joints. Leaves lanceolate, &14 in. Plowers pale bluc or 
white, in axillary and terminal spikes. Calyx 5-lobed. Corolla + in. long, upper lip notched. Stamens 4, upper pair rudimentary. 
Capsule $ in. long ; seede 20-30. 

Throughout India, ascending to 5000 ft.  ; May, June.-Tropical Asia. 

*2. Hygrophila spinosa, T. Anders. ; 1'1. Br. Ind.  iv. 408. 
Erect, 2-5 ft . ,  roughly hairy. Leaves lanceolate or oblong- 
lanceolate, 3-6 x $-1 in. Flowers pale or bright blue, so~nutitlzcs 
tinged with pink, in axillary, spinous whorls ; spines $-14 in., 
straight, sharp. Calyx 4-parted, upper segment largest. Corolla 
1 in. long ; upper lip 2-lobed. Stameris 4. Capsule 15 in. long ; 
seeds 4-8. 

Throughout India, common in ditches, ascending to 3000 ft. ; Jauuary- 
Mal*ch. 

2. PETALIDIUIVI. From the Greek petalos, broad, flat ; 
referring to the conspicuous bracteo1es.-India, Africa. 

"Petalidium barlerioides, Nees ; F1. Br. Ind. iv. 416. An erect, 
finely pubescent shrub, 2-3 f t .  Leaves shortly stalked. broadly 
ovate, 2-4 in., toothed, acute. Flowers pale blue or white, nearly 
sessile, axillary, solitary or in sinall clusters ; bracts none ; 
bracteoles ovate, 1 in. long, net-reined. acute, enclosing t,he lo\\.er 
part of the flowers. Calyx deeply 5-lobed ; lobes linear. Corolla 
1 k14 in. long ; tube cylindric. hairy on the throat within ; linib 
spreading, 14 in. across, 5-lobed, lobes nearly equal, rounded. 
minutely crenate. Stamens 4 ; base of anther-cells bristle-tipped. 
Style unequally 2-lobed ; ovules 2 in each cell. Capsule shortly 
stalked, ovoid, in. ; seeds usually only 2. 

Throughout India, chiefly in hilly districts, ascending to 3000 ft.. ; January- 
April. 

3. DmALACANTHUS. Proin the Greek dc~daleos, varie- 
gated, referring to the bractls. and Acanthus, an allied genus.- 
India, Malaya. 

Dzdalacanthus nervosus, T. Anders. ; Fl. Br. I d .  i r .  418. An 
erect, roughly pubescent shrub, 2-G ft. Leaves shortly stalked, 
ovat'e, about 6 x 3 in., entire, 1ong:pointed. Plo\vers deep blue, 
crowded in numerous spikes 1-3 in. long, foriiling close, erect 
panicles ; bracts leaf-like, variegated green and white, oblong- 
ovate, long-pointed, enclosing the lower part of the flower ; brac~t~e- 
olcs shorter than the calyx. Calyx equally 5-lobed. Corolla 
1 i  in. long ; tube clongt~tc. cylindric. dilated near the top ; limb 
oblique, spreading: 2 in. across, lobes 5, nearly equal, rounded. 
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Staillens 2 ; anthers blunt. Style 2-lobed ; ovules 2 in each ccll 
Capsule shortly stalked, oblong, $ in. ; seeds 4. 

sutlej valley, in dar~ll) places ; Marcl1.-Outcr Hinlalttya fro111 the l'unjab 
to  Bhotan, ascending to 3000 ft., usually in forest unde~.growth. 

4. ECHMANTHERA. From the Greelc aichrr~e, the point of a 
spear, and anther ; referring to the minutely pointed anther-cells. 
-India. 

Echmanthera tomentosa, flees ; PI. Br. Znd. iv. 428. An 
erect shrub, 1-3 ft. ; stems white-tomentose. Leaves stalked: 
lanceolate, 2-4 x1-2 in., crenate, acute ; upper surface hairy, 
lower white-tomentose. Flowers pale blue, in small clusters 
sessile along the spreading branches of a terminal panicle ; bracts 
glandular-hairy, linear, as long as the calyx ; bracteoles similar, 
smaller. Calyx glandular-hairy, 5-parted ; segments linear. 
Corolla 1 in. long ; tube cylindric a t  the base, dilated upwards ; 
limb spreading, + in. across, lobes 5, rounded. Stamens 4, in- 
cluded ; anther-bases blunt, tips minutely pointed. Style linear, 
upper lobe obsolete or nearly so ; ovules 4-6 in each cell. Capsule 
linear, hardly longer than the calyx, splitting to the base ; seeds 
6-8. 

Valleys below Simla, Subathoo ; August-October.-Temperate Hinlalaya, 
3000-5000 f t .  

5. STROBILANTHES. Prom the Greek strobilos, a fir-cone, 
and anthos, a flower ; referring to the appearance of the young 
inflorescence.-Asia, Africa. 

Erect shrubs. Leaves often unequal, crenate or sharply 
toothed. Flowers blue, solitary in the axils of bracts, arranged in 
spikes or heads often forming terminal panicles ; bracts leaf-like 
or very small, persistent or falling off before the flowers expand ; 
bracteoles linear. Calyx 5-parted ; segments linear. Corolla-tube 
usually curved, more or less cylindric in its lower portion, dilated 
upwards ; limb spreading, 5-lobed; lobes nearly equal, rounded. 
Stamens 4 ; anther-bases blunt. Style-tip linear, recurved, upper 
lobe obsolete ; ovules 2 in each cell. Capsule pubescent, often 
viscid, oblong, about 2 in. ; seeds 4 or fewer, pubescent,. 

Some species of Strobila~~thes are gregarious as undergrowth in nlountaiu 
forests, flowering only a t  intervals of sometimes several years ; a t  these seasons 
the plants die down after flowering, and permit the seedlings of forest trees to 
grow up u-hich had been impossible while the St~obilunthes occupied the ground. 

Bracts persistent. 
Stems terete. Leaves hairy. Corolla-tube cylindric 

for half its length , . 1 .  S. glzliistosu~. 
Stems 4-angled or tlecply furru\r.cd. .Leaves 

glabrous or nearly so. (:ol*olli~-tube cylindric 
only a t  the base . 4. 3'. ulropt~rpureus. 



Bracts falling off before tho flowers expand. 
Leaves nearly sessile or tapering into e winged 

stalk. Flowers in heads or very short spikes . 2. 8. Dollmwrianus. 
Leaves stalked, cordate. Flowers in interrupted, 

usually panicled epikea , . 3. 8. abtua. 

1. Strobilanthes glutinosus, Nees ; Fl. Br. Ind .  iv. 458. Stems 
2-5 ft., pubescent tereb. Leaves stalked, hairy on both ~urfaces, 
ovate, about 3 x 14 in:, crenate or sharply toothed. Flower6 pds 
I)llie, in short, often Interrupted upikes ; bractu leaf-like, ovatch, 

Fra. 118. STROBILANTHES D-~LHOZTSIANUS. 

persistent. Calyx glandular-hairy. Corolla 14-2 in. long ; lower 
half of tube cylindric, upper half dilated ; limb 1-l$ in. across. 

Valleys below Simla, usually in forest. undergron.t,h ; October, November.- 
Temperate Himalaya, 3000-000 ft. 

Flowers a.nnually. 

2. Strobilanthes Dalhousianus, C. B. Clarke ; Fl. Br. Ind. iv. 
460. Stems 2-3 ft . ,  hairy, a t  least when young. Leaves hairy on 
both surfaces, nearly sessile or tapering into n winged stalk, ovate, 



3-ti x 1 i-2& in., toothed, long-pointed. Flowers darlr bluc, in 
lic;~tis or very short spikes ; bracts small, concave, soon falling 
off. Calyx usually glandular-pubescent. Corolla 19-2 in. long ; 
tube curved, gradually dilated from near the base ; limb $-2 in. 
across. (Fig. 118.) 

Simla, Mahasu, common ; July-September.-W. Himalaya, 6000-8000 ft. 
Sometimes gregarious in forests of the Iiarshu oak, Quercus semecarpifolio ; 

flowers annually. 

3. Strobilanthes alatus, Nees ; Fl. Br. Ind. iv. 464, including 
S. nngustifror,,?, C .  R. Clarke. Stems 2-4 ft., pubescent. Leaves 
hi~iry, i~lost~ly lonn-stall<cd, ovate, 24-51 x 12-4 in., cordat'e, slliwl)ly 

? tootJhcci , long-pointed ; stalks winged, a t  least near t , l l c h  t 01). 
lTlowcrs dark blac., in interrupted, glandular-pubcsccnt, usually 
lxt,niclcd spike" bracts small, narrowly oblong, soon falling off. 
Calyx glandular-pubescent. Corolla 1& in. long ; tube curved, 
gr(d;lually dilated from near the base, bulging in the middle ; limb 
2 In. across. 

Simla, Mushobra, common in woods ; .August-October.-FV. Himala.ya, 
6000-10,000 ft.-Afghanistan. 

Flowers annually. 

4. Strobilanthes atropurpureus, Nees ; Fl. Br. Ind. iv. 472, 
including S. Wallichii, Nees, var. rnicrophyllus. Stems 6-24 in., 
pubescent, sometimes viscid, 4-angled or deeply furrowed. Leaves 
glabrous or nearly so, ovate or ovate-lanceolate, usually 2 4  x 14- 
2 in., sometimes smaller, crenate or sharply toothed, tapering into 
a winged stalk. Flowers blue, in interrupted spikes ; bracts 
leaf -like, persistent. Calyx glandular-hairy . Corolla 1-1 2 in. 
long ; tube pale blue or nearly white, curved, broadly dilated from 
a short, cylindric base ; limb dark blue, &-2 in. across. 

Simla, hlatiana, .Huttoo ; June-October.-Temperate Himalaya, 7000- 
10,000 ft. 

Gregarious in forests of the Indian spruce-fir, Abies Smith*in.na, and silver 
fir, Abies Webbiana ; flowers a t  intervals of often several years. 

6. BARLERIA. In honour of J. Barrelier, a French botanist 
of the seventeenth century.-Tropical regions, chiefly of the Old 
World. 

Barleria cristata, Linn. ; PI. Rr. Ind. iv. 488. An erect, hairy, 
perennial herb ; steins 2-4 ft., branching. Leaves shorblv stalked, 
ovate-lanceolate, 2-4 in., entire, acute. Plowers lilao' or pink, 
crowded in short, head-like, nearly sessile, axillary spikcv bracts 
none ; bracteoles linear, hairy. Calyx 4-parted ; segments hairy, 
outer pair lanceolate, 2 in., spinous-toothed, acute, inner narrow, 
$ in., entire. Corolla 1&1$ in. long ; lower half of tube cylindric, 
upper half dilated upwards ; limb spreading, 1 in. across,' lobes 5, 
ovate, nearl;~ equal. Stamens 2, as long as the corolla-tube and 
2 imperfect, much shorter ; anther-cells blunt. Ovules 2 in each 



cell ; utyle minutely capitate. Capsule oblong, 4 in., mute ; sceda 
4 or fewer, silky. 

Valleys below Simla ; July-0otober.-Throughout India, ascending to l X M 0  
ftj.-China, Malaya. 

7. LEPIDAGATHIS. Fronl tho  (freclr leppis, a scalc, ant1 
ngallbis, a ball ; referring to tlie inflorcsccnce of some species.-- 
Most tropical regions. 

*Lepidagathis hyalina, Nee.? ; J1l. Br. lnd. iv. 521. A 1)ubt.s- 
cent, perennial herb ; stenis erect or aecending, 6-24 in.. branch- 
ing from the base. Leaves glandular-pubescent, nearly srtssilcb, 
ovate, 1-3 in., entire, acute. Plowers white, spottctl \vitlh l~rowrn, 
crowtlrd in oblong or ovoid, 1-sided, terminal or axillarv. new-1). 
cylindric sllikt~s 1 in. long ; bracts hairy, 1ancroli;t v .  long- 
pointed, scarious ; bra~t~eoles narrower, ~carious. Calyx scarious. 
5-parted ; segments hairy, lanceolate. upper one broader. 2 lo\vcr 
more or less united. Corolla $ in. long ; tube as long aH thv 
calyx, dilated from the base ; limb 2-lipped, upper lip ertaot. 
notched, lower longer, recurved, 3-lobed. Stamens 4, included ; 
anther-cells blunt. Style-tip recurved, obtuse, entire ; ovules 2 i r ~  
each cell. Capsule oblong, hardly in. ; see& 4, hairy. 

Throughout N. India, ascending to  4000 ft.-Burmah, 8. China.. 

8. JUSTICIA. In honour of J. Justice, a Scotch hortliculturalistl 
of the eighteenth century .--Nearly all warm regions. 

Herbs or shrubs. Leaves entire. Flowers hi loose, axillttry 
cymes or crowded in erect spilces ; bracts linear or lanceolatc~ ; 
bracteoles linear or minute or wanting. Calys 4- or 5-parted ; 
segments linear, nearly equal. Corolla-tube nearly cylindric, 
straight, not twisted ; linib 2-lipped, upper lip erect, not,ched, 
lower recurved, 3-lobed. Staniens 2 ; anther-cells distinct, upper 
one blunt, lower with a, small, white spur a t  the base. Stylt: 
minutely 2-lobed ; ovules 2 in each cell. Capsule stalked, oblong ; 
seeds 4 or fewer. 
Plowers hi loosely panicled cymes. Corolla Q in. long . . 1. J. pltbigera. 
Flowers crowded in erect spikes. Corolla i in. long . . 2. J .  n i ~ t i l ~ l e x .  

1. Justicia pubigera, I.Yall. ; E'l. Br. Ind. iv. 636. L4n erect 
shrub ; stems 1-4 ft .. terete, hairy. Leaves hairy. stalked. ovate- 
lanceolate, about 3 x 1 f in., long-pointed. Flowers purple-red, in 
loose, axillary cymes forniing terminal, leafy panicles ; bracts 
linear ; bracteoles minute or none. Calyx 5-parted. Corolla $ in. 
long. Capsule 4 in. 

Silnla, not cominon ; August-October.-N.R. Himalaya, 4000-7000 ft. 

2. Justicia simplex, Don ; F1. Br. Znd. iv. 539. A herb ; sterns 
6-12 in., erect or ascending, grooved, much branched. Leaves 



hairy,' shortly stalked, ovate or lanceolate, 1-11 in., acute. 
Plowers pale purple, crowded in eroct spikes 2-1 in. long ; bracts 
hairy, lanceolate ; bracteoles hairy, linear. Calyx hairy, 4-parted. 
Corolla,~in.long. Capsule tin. (Fig. 119.) 

Simla, very common ; June-October.-Throughout India, chiefly in hilly 
districts, ascending to 7000 ft. 

9. ADHATODA. Probably derived froni the Cingalese name. 
-Most tropical regions. 

Adhatoda vasica, Nees ; FZ. Br. Ind. iv. 540. A glabrous 
shrub, 4-8 f t .  Leaves shortly stalked, ovatc-lanceolate. 5-6 x 
1h-2 in., entire. Flowers white, streaked and dotted with pink, 
crowded in stalked, axillary, erect spikes 1-3 in. long, usually clus- 
tered toward the end of branches ; bracts leaf-lilte, ovate ; bmcte- 
oles narrowly lanceolate. Calyx 5-parted ; segments lanceolate. 
Col-011% l', in. long ; tube short, broad ; l imb inonrved, 2-lipped, 
upper lip notched, lower 3-lobed. Stamens 2 ; anther-cells blunt. 



Ovary hairy ; style obtuse, tip minutely hairy. Capsule 2 in. ; 
seed8 usually 4. 

Valleys below 8imla ; Deoember-March.-Throughout India, ascending to  
3000 ft.-S.E. h i a ,  Malayct. 

Coats do not eat this shrub, so i t  often escapes destruction when other 
species succumb. 

10. DICLIPTERA. From the Greek dklia, folding doors, and 
pteron, a wing, referring to the 2-celled, winged capsule.-Meet 
tropical regions. 

Dicliptera bupleuroides, Nees ; 1'1. Br. Ind.  iv. 554, under 
0.1Zoxburg7~innu. A hairy, diffuse herb ; stems 6-24 in., groolred. 
Leaves stalked, ovate-lanceolate, usually about 2 x! in., some- 
times in moist: shady places up to 5 x2f in., entire, long-pointed. 

Flonrers pinls, spotted with purple, crowded in axillary cymes 
clustered towards t'he end of branches ; bracts and bracteoles 
linear. Calyx 5-parted ; segments linear. Corolla pubescent, 
2 in. long ; tube cylindric, twisted ; limb 2-lipped, upper lip erect, 
notched, lower recurved, 3-toothed. Stamens 2 ; anther-cells 
blunt. Style minutely 2-lobed. Capsule 4 in. ; seeds 4. (Fig. 120.) 

Simla, comnlon ; May-December.-Throughout India in hilly districts, 
ascending to 7000 ft.-Afghanistan. 



LXXIV. VERBENACEE 

HERBS or shrubs. Leaves opposite, usually simple ; stipules 
none. Plowers 2-sexual, more or less irregular, in spikes, raceme8 
or cymes. Calyx free, persistent, often enlarged in fruit ; tube 
bell-shaped or tubular, sometimes very short ; limb 4- or 5-lobed 
or toothed, rarely entire and spreading. Corolla hypogynous ; 
tube usually nearly cylindric, often curved ; limb 5- or 4-lobed, 
sometimes 2-lipped, lobes spreading or erect, usually unequal. 
Stamens 4, usually in unequal pairs, attached to the corolla-tub(., 
alternate with the lobes ; filaments free, anthers 2-celled, newr 
cohering in pairs. Disk inconspicuous. Ovary free, sessile: 
1-celled when young. usually becoming 2- or 4-celled when 
mature ; style terminal, simple, tip 2-lobed or entire ; ovules 4, 
rarely 2 or 1. Fruit usually drupe-like, sometimes dry, rarely 
capsular, more or less enclosed by the calyx-tube, usually con- 
taining 4 one-seeded nutlets.-An Order widely dispersed in nearly 
all warm and temperate regions. 

Flowers in long, slender spikes or racemes. 
Flowers stalked. Calyx-teeth unequal, 3 lower long, 

2 upper minute . 
Flowers sessile. Calyx-teeth equal . 

Flowers in ovoid or oblong heads. 
An erect shrub. Plowers 4 in. long. 
A creeping herb. Flowers :, in. long . 

Flowers in cymes. 
Cymes axillary. 

Leaves tomentose. Flowers hardly 4 in. long. Calyx- 
Limb erect, 4-toothed . 

Leaves glabrous. Flowers in. long. Calyx-limb 
spreading, ent,ire, very large . 

Cymes aggregated in narrow, terminal panicles. 
Leaves digitate ; leaflets 3-5 . 
Leaves simple, lanceolate . 

Phryma. 
Verbena. 

Lantana. 
Lippia. 

Vitex. 
Caryopteris. 

1. PHRYMA. Etymology obscure.-Central and E. Asia, 
N. America.-A single species. 

Phryma leptostachya, Linn. ; Fl. Br. Ind. iv. 562. A thinly 
hairy, erect herb, 1-2 f t .  Leaves stalked, ovate-lanceolate, 2-4 in., 
toothed. Flowers $-f in. long, pale pink, in long, slender racemes. 
Calyx tubular, prominently 6-ribbed ; teeth 5 ,  unequal, 3 lower 
long, linear, becoming hooked in fruit, 2 upper minute. Corolla- 
tube cylindric ; limb 2-lipped, upper lip erect, concave, notched, 
lower iarger, somewhat spreading, 3-lobed. Stamens in unequal 
pairs, included. Ovary 1 -celled ; style 2 -lobed. Fruit dry, oblong, 
enclosed in the reflexed calyx ; seed solitary, loose within the 
membranous pericarp. 
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Valloya below Simln ; August, September.-Temperate Himalaya, 30(H)- 
7000 ft. 

2. LANTANA. Name adopted f roln Viburnum Lantana, 
the Wayfaring tree, on account of resemblances in the foliage and 
fruit .-Most tropical regions. 

Lantana indica, Roxb. ; Fl. Br. Ind. iv. 562. A roughly hairy 
shrub ; branches long, rambling, 4-sided. Leaves shortly stalked, 
ovate, 1-3 in., crenate. Flowers 4 in. long, white, pale purple or 
vellow, crowded in axillary, long-stalked. bracteate, ovoid heads. 
i'alyx very small, ohscorely 4-toothrbd. (Yorolla hairy ; tube long, 
carved, cylindric ; limh xpreading, usually 4-lo1,ed. Stamens in 
unequal pairs, included. Ovary 2-mlled. 'narrowed upwards into 
a short style ; stigma terininal. oblique. 1)rupe smooth, purplc, 
globose, containing a %celled stone ; seeds 1 in each cell. 

Valleys below Simla ; April4une.-Throughout India, ascending to :3000 
ft.-Tropical Africa. 

3. LIPPIA. In honour of Augustus Lippi, a French traveller 
of the seventeenth century.-Most tropical regions. 

Lippia nodiflora, Rich. ; Fl. Br. Ind. iv. 563. A roughly 
pubescent herb ; stems prostrate, 6-30 in., rooting a t  the joints. 
Leaves obovate or spathulate, 1 in., narrowed to the sessile base, 
toothed near the top. &d" . long, pink or white, crowded 
in axillary, long-stalked, oblong- void, bracteate heads. Calyx 
minute, 2-parted. Corolla-tube cylindric ; limb obscurely 2-lipped, 
upper lip 2-lobed, lower rather longer, 3-lobed. Stamens in 
unequal pairs, included. Ovary 2-celled ; stvle short, stigma 
capitate. Fruit dry, minute, separating in tnd 1-seeded nutlets. 

Sutlej valley, Suni ; April-June.-Throughout India, ascending to 3000 ft,. 
-Nearly all warm regions. 

4. VERBENA. The classical name of V. ogicina1is.-Most 
tropical and temperate regions ; chiefly America. 

Verbena officinalis, Linn. ; PI. Br. Ind. iv. 565. An erect, 
nearly glabrous, perennial herb ; stems 1-3 ft., 4-sided, branching. 
Lower leaves stalked, oblong or ovate, pinuatifid or coarsely 
toothed ; upper sessile, usually 3-parted. Flowers a in. long, 
lilhc, sessile in long, slender, bracteate spikes. Calyx glandular- 
hairy, tubular, 5-toothed. Corolla hairy ; tube nearly cylindric, 
longer than the calyx ; limb spreading. unequally 5-lobed. 
Stamens in unequal pairs, included. Ovary 4-lobed, 1- or 4- 
celled ; stvle short, stigma capitate. Fruit dry, ultimately 
separatingUinto 4 one-seeded nutlets. 

Simla ; April4une.-Throughout India, ascending to 7000 ft.-Nearly all 
temperate and subtropical regions (Britain, Vervein) 



5. CALLICARPA. Pro111 the Grcek cullos, beauty, and mrpos, 
fruit.-Chiefly E. Asia and N. Aust'ralia. 

Callicarpa macrophylla, Vahl. ; PI. Br. Ind. iv. 568. An erect 
shrub, 4-8 ft .  ; branches, leaf-stalks and inflorescence densely 
clothed with tawny, wool-like tomentum. Leaves shortly stalked, 
lanceolate, 6-9 x 2-3 in., crenate or sharply toothed, long-pointed ; 
upper surface wrinkled, stellately pubescent ; lower tomentose. 
Flowers hardlv in. long, pink, crowded in axillary, stalkcti 
cymes. bell-shaped, 4-toothed. Corolla-tube short ; linrl, 
4-lobed, lobes nearly equal, spreading. Stamens equal. far- 
protruding. Ovary 2- or 4-celled ; style long, stiglna ~~i i~ iu t~elv  
capitate. I'rrlit. s~irculent, globose. \vhkr. containing 4 one-scrdrcl 
nu tkts. 

Valleys below Sinlla. ; J uly-Novelubel-.-Throughout N. nntl I+:. India, 
ascending to 6000 f t .  

6. VITEX. The classical name of V. Agnus-mstus, a South 
European shrub.-Most tropical and warm regions. 

Vitex Negundo, Linn. ; Fl. Br. Ind. iv. 583. A shrub or 
sin911 tree ; branchlets, leaf -stalks and inflorescence densely grey- 
pbescent. Leaves stalked, digitately compound ; leaflets 3-5, 
lanceolate, unequal, largest about 4 x 14. in., entire, long-pointed ; 
upper surface glabrous or nearly so, lower densely grey-pubescent. 
Plowers in. long, blue-purplacrowded in short cymes forming 
erect, narrow, tapering, terminal panicles. Calyx bell-shaped, 
5-toothed. Corolla-tube not longer than the calyx ; linih 
obscurely 2-lipped, lobes 5, unequal, lowest much the largest. 
Stamens in unequal pairs, protruding. Ovary 2- or 4-celled ; style 
long, tip 2-lobed. Fruit succulent, black, ovoid, 4 in. long, con- 
taining 4 one-seeded nutlets. 

Valleys below Simla ; MarchJune.-Throughout India, ascending to 5000 
ft.-Nearly all tropical regions. 

7. HOLMSKIOLDIA. In  honour of Theodor Holinskiold, a 
Danish botanical author of the eighteenth century.-India, Africa. 

Holmskioldia sanguinea, Retx ; Fl. Br. Ind .  iv. 596. A nearly 
glabrous, straggling shrub, 10-30 f t .  Leaves stalked, cordate, 
ovate, about 3 x 2 in., toothed or entire. Flowers scarlet, tinged 
with orange, crowded in axillary, stallred cymes. Calyx coloured 
like the corolla; tube vary short ; limb beinbranous. circular, 
entire, spreading, I in. diam. Corolla 2 in. long; tube nearly 
cylindric, curved ; limb short, obscurely 2-lipped, lobes 5, unequal, 
lowest the longest. Stamens in unequal pairs, protruding. Ovary 
4-celletl ; style long, tip 2-lobecl. Fruit 4-lobed, nearly dry, con- 
taining 4 oie-seeded nutlets. 



Valluys bolow 5irula, Subtttliuo ; Octol)(:r -J)UC(~III  bcr. - -  011t.c~. l l i ~ ~ ~ i ~ l ~ y u ,  
fro111 the Sutlcj tu  Aust~m n ~ l d  Burrnab, ttuucndiug to 3000 ft. 

8. CARYOPTERIS. Pro111 thch Greek caryon, a nut, and 
pteron, a wing, referring to the winged capeule-va1verj.-13. Auia. 

Caryopteris Wallichiana, Sc/auer ; Fl. Br. I r ~ d .  iv. 69'7. An 
erect, nearly glabrous shrub, 4-10 f t .  Leaveu clhortly stalltccl, 
lanceolate, about 4 x 1 in., toothed or nearly entire, long-pointed. 
Plowers fragrant, white, tinged with bluc, lowest corolla-lobe 
darker, crowded in short cymes forming narrow, termhal paniclc~. 

Calyx pubescent, bell-shaped, deeply 5-lobed. Corolla pubescent. 
f in. long ; tube cylindric. slightly'longer than the calyx ; linll, 
spreading, $ in. dianl., 5-lobed, 4 upper lobes oblong, ilcarly 
equal, lowest larger, notched. Stanlens in uncqual pairs. protrud- 
ing. Ovary imperfectly 4-celled ; style long. tip 2-lobed. Fruit 
pubescent, nearly dry, dark blue, ilobose, 4-lobed. ultiniately 
separating into 4 concave valves each winged along one margin 
and carrying a single seed. (Fig. 121 .) 

F'alleys below Simla ; March, 4pril.-Outer Himaluyu, tlsccliding to 
5000 ft. 
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LXXV. LABIATE 

HERBS or shrubs ; stems and branches usually 4-sided. Leaves 
simple, lobed only in Leonurus, opposite, rarely whorled, often 
Inore or less covered with aromatic glands ; stipules nonch. 
Flowers irregular, regular or nearly so, usually 2-sexual, in 
opposite, axillary cymes coniposed of many or few, rarely only onc 
or two flou.c?rs ; each pair of cymes constituting a whorl. Whorls 
so~lletitncs placed one above the other at the extremity of the 
branches forming simple or paniculate racemes or spikes. Schpals 
5, free fro111 the ovary, inore or less united in a 5- or 4- rarely 
10-toothed, tubular or sometimes 2-Lipped calyx. Corolla hypo- 
gynous ; tube distinct ; limb 4- or 5-toothed or lobed, regular or 
nearly so, or distinctly 2-lipped, the upper lip usually erect and 
2-lobed or notched, the lower spreading and 3-lobed, rarely entire. 
Stamens usually 4, in unequal pairs, rarely all equal, sometimes 
only 2, attached to the corolla-tube and alternate with the lobes ; 
filaments free from one another, very rarely united near the base. 
Anthers 2- or 1-celled, cells widely separated in Sal?:ia. Disk 
hypogynous, usually thick and fleshy, often lobed. Ovary free, 
4-lobed to the base, lobes 1-celled ; style simple, slender, inserted 
in the centre of the ovary between the lobes, tip 2-lobed, stigmas 
minute ; ovules solitary in each cell. Fruit included within the 
persistent calyx, 4-lobed or by abortion 3- to 1-lobed, the lobes 
ultimately separating into as many indehiscent, 1-seeded, usually 
smooth nutlets.-A very large Order spread over nearly the whole 
globe, rare in arctic regions.-Name from the Latin labium, a 
lip, referring to the shape of the flowers. 

The leaves a t  the base of a whorl a.re termed floral leaves. and often hsva - - 

the appearance of bracts. I n  compound forms of inflorescence the bracts aro 
placed a t  the base of the branches of a cyme or of the flower-stalks, but are 
always small and often wanting ; when the cyme is contracted into a head the 
bracts forrn an involucre outside. If the corolla of a 2-lipped flower having 4 
stamens in unequal pairs is slit up along the front through the lower lip nntl 
laid out flat, the outer or anterior pair of stuinena will be found to overtoy th(. 
inner or posterior pair in all thc genera except Ncpcta, in which alone tllc 
inner pair project above the outer. 

For details regarding the fertilisation of the flowers sec Rliiller's Ferlilisntion 
of Flowers, p. 469 ; Kerner's Nutural Ilislory of Plank, ii. p. 247. 

A. Corolla regular or nearly so, not 2-Lipped. 

A hcrb. Lcaves glabrous. I~lowerx in asillnry ~vhorls . 10. Lycoptcs. 
A shrub. Lcttves toltlcrltosc bcncath. 1~lowc1-a ill ~1,ikc.s . 16, dlrrirr~tdrcc. 

11. Stamcns 4. 
Corolla 4-lobcd. 

Jcilamcnts ~cLLI'CIC'CI. 
Leaves stalked, in ],airs . . 4. I'ogosict~ro?~, 
Leaves sessile, whorled . . 6.  I)ysu])kylltt. 
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Biltlmenta naked. 

Calyx 6-lobed ; lobes linear, elongated ttnd fmthery 
in fruit . . 0. Ool&ooka~. 

Calyx 6-toothed, bell-~hapcd. 
Plowers white, purple or yellow. Htt~merle in un- 

equal pairs . . 7. Itbhllziu. 
Flowers liltto. Stamem all equal . . 9. M e n l h .  

Corolla 5-lobed. 
Flowers pale purple, in ternline1 h a d n  . . 1. AcrorepFu~lzls. 
Flowers white, in  raceme^ . . 8. Perilh. 

13. Corolla irregular, limb 2-lipped.1 

Fila~ncnts very short, anther-cells widely separated . . 16. Salvia 

11. Stamens 4. 

* Lower lip of corolla boat-shaped, entire. 

:Filaments free. Flowers about in. long . . 2. Plectranll~un. 
Filaments united near the base. Flowers *1 in. long . 3. Coleus. 

* * Lower lip of corolla distinotly 3-10bed.~ 

t Calyx not 2-lipped, teeth equal or nearly so. 

Upper lip of corolla flat or nearly so. 
Leaves 1 in. or more long. 

Flowers pink, in short spikes . 
E'lowers blue or lilac, in axillary whorl8 

Leaves 4 in. long. Whorls axillary, 14-flowcrcd 
Upper lip of corolla concave or hood-like. 

Inner or upper pair of stamens longcr than the c~utcr . 
Outer or lower pair of stamens longer than the inner . 

Flowers about in. long . 
Flowers $ in. or more long. 

Calyx 10-toothed . 
Calyx 6-toothed or lobed. 

Leaves deeply lobed . 
Leaves uudivided. 

Calyx nearly as long as the corollu, . 
Calyx not longer than the corolla-tube. 

Flowers white except mid-lobe of lower lip. 
I~lowers pink, spotted with purple . 
Flowers dull blue-purple 

1 I .  Oryanum. 
29. A 'uga. d 13. icroteric~. 

25. Roylea. 

Calyx-mouth remaining open after f l o ~ e r i n g . ~  
Leaves 3 in. long . . 12. 7'h!/~1 71s. 
Leaves 2 in. or more long . . 14. Calf~.tnirbtlrc~. 

Calyx-mouth closing after flowering. 
Calyx-lips entire . . 18. ~ScuteU(~ria. 
Calyx-lips toothed or lobed . . 19. BrtcmUu. 

1 Upper lip very short in Ajuga. Middle lobe often notched. a In  
9'hy~nzm the nlouth of the calyx ia closed by hairs. 
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* * * Lower lip of corolla 3-lobed, but the lateral 
lobes very s~uall  or wanting . 24. Lwrniunt. 

C. Corolla irregular, limb 1-lipped, upper lip wanting. 

plowers in pairs, forining erect racemes. Lip of corolla 
&lobed . 28. Tezi~riurrc. 

1. ACROCEPHALUS. Prom the Greek ncros, the top, and 
ceplrale, a heid, referring to the terminal inflorescence.-Tropical 
and subtropical regions in Asia and Africa. 

*Acrocephalus capitatus, Benth. ; PI. Br. Ind. iv. 611. An 
annual, pubescent herb ; stems 6-12 in., decumbent or ascending, 
usually branching from near the base. Leaves ovate or lanceolate, 
-- 1 in., coarsely toothed, narrowed into a, nearly sessile base. 
Flowers small, pale purple, crowded in stalked, terminal, globose 
heads about 4 in. diam. ; floral leaves usually spreading. Calyx 
ovoid in flowering time, elongated and tubular in fruit, 2-lipped ; 
upper lip flat, entire, lower shorter, 4-toothed. Corolla nearly 
regular ; tube longer than the calyx ; limb 5-lobed, lobes nearly 
equal. Stamens 4, nearly equal, included. 

Throughout India, a,scending to 6000 ft., common in moist uituations ; 
flowers during the cold season. 

2. PLECTRANTHUS. From the Greek plectron, a spur, and 
anthos, a flower, referring to the unequally dilated base of the 
corolla-tube in some species.-Tropical and subtropical regions of 
the Old World. 

Erect shrubs or undershrubs. Leaves opposite or whorled, 
stallied or the upper sessile. Flowers about in. long, in small 
cymes forming racemes or panicles. Calyx bell-shaped in 
flowering time, enlarging and becoming 2-lipped or tubular in 
fruit ; teeth 5, nearly equal or very unequal. Corolla-tube usually 
longer than the calyx ; limb 2-lipped, upper lip short, broad, 
recurved, 3- or 4-lobed, lower longer, boat-shaped, entire. 
Stamens 4, in unequal pairs, lying along the lower lip of the 
corolla ; filaments free. 

Leaves oppoaite. 
Chlyx-teeth equal or nearly so a t  least ip flower. 

Lower surface of leaves glabrous or nearly so. 
Corolla-tube straight. 

Corolla white, mid-lobes of upper lip spotted 
with purple . . 1. P. Gerurdiunus. 

Corolla white . . 2. P. st~.iafua. 
Corolla-tube abruptly decurvetl . . 3. 1'. ( ' o c t . ~ ~ .  

Lower surface of leaves white-tomcntosc . . 4. P . r u ~ o s u s .  
Calyx-teeth very unequal, uppenrio~t uvalt., obtust., 

otl~cbrs narrowly lanceolate, acute . f;. 1'. i t ~ ( * r u t , / t . v .  
Leavc.s ill nho1.1~ of three . . 5. 1'. terni folizr s. 
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1. Plectranthus Gerardianus, R ~ n l l ~ .  ; I;/. 13r. 1 nd. iv. 617. 
Nearly glabrous, 4-6 ft.  leave^ opposite, ovate or ovnte-lanceo- 
late, 2-6 x 1-24 in., crcnate or ~harply toothed, long-pointed ; 
lower surface gland-dotted. Cymes forming narrow, tapering, 
axillary panicles, the upper ones usually combined in a ~preading, 
terminal inflorescence. Calyx gland-dotted ; tube bell-shaped a t  
flowering time, elongated and curved in fruit ; teeth nearly equal, 
obtuse. Corolla white, the two mid-lobes of upper lip purple- 
spotted ; tube straight, much longer than the calyx. 

Simla, comnlon ; August-0atohc.r.-Temperate Himalaya, 3000 -9000 ft. 

2 .  Plectranthus striatus,'Benth. ; Fl. Br. Ind. iv. 618. Roughly 
pubescent or shortly hairy, 6-24 in. Leaves opposite, ovate, 1 4  
x 1-26 in., crenate ; lower surface gland-dotted. Cymes forming 
narrow, tapering, axillary panicles, the upper ones usually com- 
bined in a spreading, terminal inflorescence. Calyx gland-dotted ; 
tube bell-shaped at  flowering time, elongated and curved in fruit ; 
teeth nearly equal, obtuse. Corolla white ; tube straight, much 
longer than the calyx. 

Simla ; August-October.-Tempernte Himalaya, 4000-8000 ft. 
Closely allied to P. Gemrddnnz~ ; distinguished by its smaller size and 

rough pubescence. 

3. Plectranthus Coetsa, Buch.-Ham. ; PI. Br. Ind. iv. 619. 
Pubescent, 3-6 ft.. Leaves opposite, ovate or ovate-lanceolate, 

2 c 
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2-4 x 1-2 in., cdrenate or sharply toothed. Cymes forming narrow, 
tapering, axillary panicles, the upper opes usually combined in 
a spreading, t,erminal inflorescence. Calyx bristly ; tube bell- 
shaped a t  flowering time, enlarged and curved in fruit ; teeth 
nearly equal, acute. Corolla lavender-blue ; tube abruptly 
decurved, much longer than the calyx. (Fig. 122.) 

Simla, comnlon ; September, October.-Temperate Himalaya, 3000-8000 ft. 
-Burmah. 

4. Plectranthus rugosus, Wall. ; Fl. Br. Ind. iv. 620. Stel- 
lately pubescent, 2-6 ft. Leaves opposite, ovate or oblong, 
usually 1-1; in., often reduced in dry situations to $ in. or less, 
crenate or sharply toothed, obtuse ; upper surface pubescent, 
closely wrinkled ; lower white- or grey-tomentose. Cymes form- 
ing narrow, leafy, axillary or terminal racemes. Calyx tomentose ; 
tube bell-shaped a t  flowering time, elongated and curved in fruit ; 
teeth nearly equal, acute. Corolla white, upper lip spotted and 
streaked with purple ; tube straight, longer than the calyx. 

Simla, common in stony places ; March-October.-Temperate Himalaya, 
3000-8000 ft.-Afghanistan. 

5 .  Plectranthus ternifolius, Don ; PI. Br. Ind. iv. 621. White- 
tomentose, 3-5 f t .  Leaves in whorls of three, nearly sessile, 
lanceolate, 2-6 in., toothed ; upper surface hairy, wrinkled ; lower 
tomentose. Cymes shortly stalked, crowded in erect, cylindric 
racemes forming terminal panicles. Calyx tomentose ; tube bell- 
shaped a t  flowering time, elongated and tubular in fruit ; teeth 
nearly equal, acute. Corolla white, the upper lip pink-spotted at 
the base ; tube curved, longer than the calyx. 

Valleys below Simla ; August-October.-N. India, ascending to  5000 ft.- 
Burmah, S. China. 

6. Plectranthus incanus, Link ; PI. Br. Ind. iv. 621. Pubes- 
cent, 1-3 f t .  Leaves opposite, cordate, broadly ovate, 2-4 in., 
crenate. Cymes forming long, narrow, erect, axillary and terminal 
racemes. Calyx pubescent ; tube be1 -shaped a t  flowering time, 
elongated and 2-lipped in fruit ; teet h very unequal, upperinost 
ovate, obtuse, reflexed in fruit, other 4 narrowly lanceolate, acute, 
the 2 lowest the longest. Corolla pale lavender-blue ; tube 
straight, hardly longer than the calyx. 

Valleys below Simla ; August, September.-Hilly districts throughout India. 
ascending to 6000 ft. 

3. COLEUS. From the Greek coleos, a sheath, referring to tlhe 
united filaments.-Chiefly tropical Asia and Africa. 

Coleus barbatus, Benth. ; Fl. Br. Ind. iv. 625. An erect, hairy 
herb, 1-3 f t .  Leaves stalked, ovate or oblong, about 2$ x 1 in.. 
crenate, obtuse ; upper surface hairy ; lower tomentose. Flowers 
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2-1 in. long, pale blue, in whorls of 6-8 forming long, leafless, 
interrupted, spike-like racemes. Calyx hairy ; tube bell-~haped, 
deflexed and slightly enlarged in fruit ; teeth 5, acute, upper one 
ovate, others narrowly lanceolate. Corolla-tube deflexed, longer 
than the calyx ; limb 2-lipped, upper lip reflexed, 3-lobed, lower 
much longer, boat-shaped, entire, acute. Stamens 4, in unequal 
pairs, lying along the lower lip of thc corolla, filaments united 
near the base, sheathing the style. 

Valleys below Simla ; September.-Simla to Nepal, 2000-7000 ft.-S. India. 
-Africa. 

Cultivated in S. India for the edible, tuberous roots. 
C. aromaticus, Benth., a native of the Bloluccas, is cultivated in gardens 

throughout India, the fragrant leaves being used in domestic economy. 

4. POGOSTEMON. From the Greekpogon, a beard, and stemon, 
thread ; referring to the hairy filaments.-India, Central Asia. 

Pogostemon plectranthoides, Desf. ; Fl. Br. Inn. iv. 632. A 
strongly scented, pubescent shrub ; young parts tomentose. 
Leaves opposite, stalked, ovate. 3-6 in., coarsely and irregularly 
toothed, long-pointed. Flowers hardly in. long, white, tinged 
with pink, in large whorls crowded in numerous. cylindric 
spikes forming terminal, erect panicles ; floral leaves bract-like, 
hairy, glandular, ovate, acute. Calyx tubular, 5-toothed ; teeth 
nearly equal. Corolla-tube curved, longer than the calyx ; limb 
spreading, 4-lobed, lobes nearly equal, obtuse. Stamens 4, nearly 
equal, far protruding, filament's lilac. bearded ~vit~h long, lilac, 
beaded hairs. 

Sutlej valley, Suni;  April-October.-Throughout India, ascending to  
5000 f t .  

The perfume patchouli is obtained from P. Patchouli, a native of tropical 
Asia, cultivated for export in the Straits Settlements. 

5. DYSOPHYLLA. From the Greek dysodes, fetid, and 
phyllon, a leaf ; referring to the strong odour of the leaves.- 
Tropical Asia and Australia. 

* Dysophylla crassicaulis, Benti~. ; Fl. Br. Ind. iv. 640. A 
glabrous, erect or ascending herb, 6-24 in. Leaves 4-6 in a 
whorl, sessile, narrowly oblong or lanceolate, 1-2 in., toothed,, 
obtuse. Flowers minute, blue-purple, in large whorls crowded 
in slender, cylindric, terminal spikes 1-4 in. long. Calyx hairy, 
ovoid, 5-toothed. Corolla tubular ; limb 4-lobed, erect or slightly 
spreading. Stamens 4, nearly equal, far pr~t~ruding. filaments 
bearded with blue-purple, beaded hairs 

N. India, in swamps, ascending to 4000 f t .  

6. COLEBROOKEA. In honour of H. T. Colebrooke, Chief 
Judge of t'he Supreme Court a t  Calcut,ta, and a botanical author 
of the eighteenth century.-India.-,4 single species. 



Colebrookea oppositifolia, A'm. ; Fl. Br. Ind. iv. 642. A n  
erect,, to~ventose shrub, 5-10 f t .  Ltba\.es oppositc or in thrtlcs. 
shortly stalked, lanceolatcl, 4-8 in., crcnate, long-pointed ; upper 
surface pubescent, wrinkled, lower grey-tomentose. Plowers 
minute, white, 2- or 1-sexual, the inale and female often on 
different plants, in large whorls crowded in long, cylindric, erect 
spikes, axillary or paniculate a t  the end of branches. Calyx 
deeply 5-lobed ; lobes linear, hairy, becoming much elongated and 
feathery in fruit when the tips often turn purple. Corolla pubes- 
cent ; tube as long as the calyx ; limb spreading, 4-lobed, lobes 
unequal. Stamens 4, equal, protruding in the male flowers, in- 
cluded in the female, filaments naked. Style protruding in the 
female flowers, wanting in the male. Nutlet usually only one, tip 
hairy. 

Valleys below Simla, Dharmpur, Suni ; flowers in the cold season.- 
Throughout India, ascending to 4000 ft. 

7. ELSHOLTZIA. In honour of J. S. Elsholtz, a Geri~ia~n 
botanist of the seventeenth century.-Chiefly temperate Asia. 

Erect herbs or undershrubs. Plowers very small, in large 
whorls crowded in cylindric or flat spikes often clustered to- 
wards the end of branches ; bracts small or conspicuous. Calyx 
bell-shaped, 5-toothed, small a t  flowering time, enlarged in 
fruit. Corolla-tube usually 1on.ger than the calyx ; limb 4-lobed, 
upper lobe nearly erect, notched, the others spreading, entire. 
Stamens 4 in unequal pairs, protruding, filaments naked. 
Spikes cylindric, bearing flowers all round. Flowers white 

or pale yellow. 
Spikes 2-6 in. Floral leaves bract-like, very small. 

Shrubby, 3-6 ft. Leaves nearly sessile, lanceolate, 
3-5 in. . . 1. E. polystachya. 

Herbaceous, 1-3' ft. '~eavks  long-stalked, 'ovate, 
1-2 in. . . 2. E. incisn. 

Spilres 6 1 4  in. Floral leaves conspicuous, forming 
broad, overlapping involucres nearly concealing the 
purple flowers . . 3. E. strobilijc~a. 

Spikes flat, bearing flowers only on one side. Flowers 
purple . . 4. E. crislata. 

1. Elsholtzia polystachya, Benth. ; Fl. Br. Ind. iv. 643. A 
pubescent shrub, 3-6 ft. Leaves nearly sessile, lanceolate, 
3-5 in., toothed, acute. Spikes slender, cylindric, 4-6 in. 
Flowers white or pale yellow ; floral leaves bract-like, minute. 
Fruiting calyx elongated, tubular, curved. (Fig. 123.) 

Simla, common ; June-October.-Temperate Himalaya, 7000-9000 ft. 

2. Elsholtzia incisa, Bent7~. ; Fl. Br. Ind. iv. 644. A 
pubescent, slender herb, 1-3 ft. Leaves fragrant, long-stalked, 
ovate, 1-2 in., coarsely toothed, base t,apering, entire, lower 
surface gland-dotted. Spilies very slender, cylindric, 2-4 in. 
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Flowers white ; floral leave8 bract-like, small, linear. Calyx 
glandular. \ 

Valleys below Simla, fields and roadeides, common ; July--October.- 
Temporate Himalaya, 3000-5000 ft.-Burmtth. 

3. ~lshoitzia strobilifera, Rentlb. ; Fl. Ur.  Ind. iv. 645. A 
herb, 4-12 in. Leaves stalked, ovate, 3-1 in., crenate. Spikes 
cone-like, cylindric, in. Floral leaves bract-likc, mem- 

branous, persistent, united, forming broad, fringed, overlapping 
involucres nearly concealing the pale purple flourers. Fruiting 
calyx elongated, tubular. 

Simla, fields and roadsides, common ; June-October.-Temperate Himalaya, 
6000-10,000 f t .  

4. Elsholtzia cristata, Willd. ; PI. Br. I l ~ d .  iv. 645. A pubescent 
herb, 1-2 ft. Leaves fragrant, long-stalked, lanceolate, 1-4 in., 



390 LXXV. LABIATB 

coarselv toothed, base tapering, entire, lower surface gland-dotted. 
~ ~ i k e s " f l a t ,  bearing flowers only on one side, 1-21 in. Flowers 
purple ; floral leaves bract-like, conspicuous, orbicular, abruptly 
pointed. 

Simla and valleys below, fields and roadsides ; September, October.- 
Himalaya, 1000-9000 ft.-China, Japan, N. Europe. 

8. PERILLA. Name of doubtful origin.-Eastern Asia. 

Perilla ocimoides, Linn. ; Fl. Br. Ind. iv. 646. An annual, 
erect, aromatic, hairy herb, 2-4 f t .  Leaves stalked, ovate or 
orbicular, 3-5 in., coarsely toothed. Flowers small, white, in 
whorls of 2, forming long, erect, axillary and terminal racemes ; 
floral leaves bract-like, lanceolate, as long as the flowers. Calyx 
bell-shaped, 5-toothed, becoming much enlarged and 2-lipped in 
fruit. Corolla-tube included in the calyx ; limb spreading, 5-lobed, 
lower lobe slightly the larger. Stamens 4, as long as the corolla. 

Valleys below Simla ; April-October.-Himalaya, 2000-5000 ft.-Burmah, 
China, Japan. 

Frequently cultivated in the Himalaya ; the seeds yield an aromatic nil. 
Native name Bhanjiri. 

9. MENTHA. The classical name of a species of Mint.- 
Nearly all temperate regions. 

Mentha sylvestris, Linn. ; F1. Br. Ind. iv. 647. A strongly 
scented, erect or diffuse herb ; rootstock creeping ; steins 1-3 f t . ,  
hoary-pubescent. Leaves nearly sessile, lanceolate, ovate or 
oblong, 1-3 in., sharply toothed, acute ; upper surface hoary- 
pubescent, lower white-tomentose. Flowers small, lilac, in large 
whorls crowded in axillary and terminal, cylindric, tapering 
spikes ; lower floral leaves lea3f -1; ke, upper smaller, lanceolate. 
Calyx hairy, bell-shaped, acutely 5-toothed. Corolla-tube in- 
cluded in the calyx ; limb erect, 4-lobed, lobes nearly equal. 
Stamens 4, equal, protruding, filaments naked. 

Simla, common in wet places ; July-October.--W. Himalaya, 4000-12,000 
ft.-Temperate Asia, Europe (Britain, Horse mint). 

The variety, incaw, having the stems and upper surface of the leaves white- 
tomentose also occurs, usually a t  lower elevations. 

10. LYCOPUS. From the Greek lycos, a wolf, and pous, a 
foot ; referring probably to the leaves.-N. temperate regions, 
Australia. 

Lycopus europaeus, Linn. ; F1. Br. Ind. iv. 648. An erect, 
nearly glabrous herb, 1-3 It. ; rootstock creeping. Leaves nearly 
sessile, lanceolate, 2-4 in., deeply and sharply toothed. Plowers 
small, white, dotted with purple, crowded in sessile, axillary 
whorls. Calyx bell-shaped, deeply 5-toothed ; teeth equal, 
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narrowly lanceolate, acute. Corolla bell-shaped,  lightly longer 
than tne calyx, 4-lobed. Stamens 2, slightly protruding. 

Matiana, in marshy ground ; July.-Punjab plains, ascellding to 7000 ft.- 
Temperate Asia, Europe (Britain, Gipsywort). 

11. ORIGANUIVI. The classical name of a species of wild 
Marjoram.-N. temperate regions. 

Origanum vulgare, Linn. ; Fl. Br. Ind. iv. 648. An erect 
herb, 1-3 ft., more or less clothed with short hairs. Tieaves 
staked, ovate, about 1 x in., entire. Flowers small, pink, 
crowded in numerous, 4-sided spikes f i 1  in. long in clusters or 
heads a t  the end of branches, sometimes forming terminal 
panicles ; floral leaves bract -like, lanceolate, longer than the 
calyx, overlapping, often tinged with purple. Calyx bell-shaped, 
enlarged hi fruit, 5-toothed, mouth hairy within. Corolla-tube 
longer than the calyx ; limb 2-lipped, upper lip erect, nearly flat, 
notched, lower spreading, 3-lobed. Stamens 4 in unequal pairs, 
slightly protruding. 

Simla, common ; August, September.-Temperate Asia, N. Africa, Europe 
(Britain, Wild Marjoram). 

The Sweet Marjoram, 0. Ma.rjornlu~, is cultivated in gardells throughout 
India ; an oil is obtained from the seeds. 

12. THYMUS. The classical name of the corninon Thyme, 
T. vulgaris.-Temperate regions of the Old World. 

Thymus Serpyllum, Linn. ; Fl. Br. Ind .  iv. 649. An aromatic, 
hairy, more or less procumbent, often tufted shrub, usually about 
6-12 in. Leaves nearly sessile, gland-dotted, oblong-ovate, about 
4 in., entire, obtuse. Flowers small, purple, sometiines 1-sexual, 
in small whorls crowded in short, terininal spikes. Calyx 
hairy, gland-dotted, 2-lipped, mouth hairy within ; upper lip 
broad, 3-toothed, lower 2-parted, segments linear. Corolla-tube 
as long as the calyx ; limb 2-lipped, upper lip nearly erect, flat, 
notched, lower spreading, 3-lobed. Stamens 4, nearly equal, 
protruding. 

Simla, common on the downs ; Blay-October.-W. Himala.ya, 5000-10,000 
ft.-Temperate Asia, N. Africa, Europe (Britain, Wild Thyme). 

13. MICROMERIA. Froin the Greek micros: sniall, and 
meros, a part ; referring to the small flo~rers.-Most temperate 
and warm regions ; absent from Australia. 

Micromeria biflora, Renth. ; Fl. Br. Ind. iv. 650. A hairy, 
usually tufted, nearly erect shrub, 6-12 in., somewhat resembling 
Thyme. Leaves sessile, gland-dotted, orate, f in., acute. Flowers 
stalked, small, pink or nearly white, in axlllary whorls of 1 4 .  
Calyx hairy, tubular, prominently 13-nerved, equally 5-toothed 
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Corolla-tube slightly longer than the calyx ; limb 2-lipped, upper 
lip erect, nearly flat, notched, lower spreading, 3-lobed. Stamens 
4, in unequal pairs. (Fig. 124.) 

Simla, common ; April-October.-Temperate Himalaya, 1000-7000 ft.- 
W. Asia, Africa. 

14. CALAMINTHA. The classical name of an aromatic 
plant of this affinity ; from the Greek calos, beautiful, and 
mentha, mint.-N. temperate regions. 

Softly hairy herbs, 1-3 ft. Leaves distant, shortly stalked. 
Flowers small, pink or purple, in axillary or terminal. whorls 
sometimes forming short, interrupted spikes ; floral leaves linear. 

Calyx tubular, 13-nerved, 2-lipped ; upper lip 3-toothed, lower 
2-toothed, lower teeth longer and narrower than the upper ; 
mouth remaining open after flowering. Corolla-tube longer than 
the balyx ; limb %-lipped, upper lip erect, nearly flat, notched, 
lower spreading, 3-lobed. Stamens 4, in unequal pairs. 
Whorls many-flowered, crowded, compact, surrounded by 

an involucre of numerous, long bracts . . 1. C. Climpodiu,m. 
Whorls few-flowered, loose. Bracts few, short, not forming 

an involucre . . 2. C. umbrosa. 

1 .  Calamintha Clinopodium, Benth. ; PI. Br. Ind. iv. 650. 
Stems erect. Leaves ovate, 1-1$ in., entire or toothed Flowers in 
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large, crowded, compact whorls each surrounded by an involucre 
of numerous, long, linear, hairy bracts. Calyx Q in. long. 

Simla, Mushobra ; July4eptember.-W. Himalaya, 4000-12,000 ft.- 
Temperate Asia, N. Africa, Europe (Britain, Wild Basil), Canada. 

2. Calamintha umbrosa, Benth. ; FZ. Br. I d .  iv. 650. stems 
ascending, often rooting near the base. Leaves ovate, 2-14 in., 
sharply toothed. Flowers in loose, small whorls ; bracts few, 
short, not forming an involucre. Calyx & in. long. 

Simla, Mahasu, common ; July-September.-Temperate Himelape, 4000- 
12,000 ft., S. India.-Temperate Asia 

15. MERIANDRA. From the Greek meros, a part, and aner, 
andros, a man ; referring to the distinct anther-cells.-India, 
E. Africa. 

Meriandra strobilifera, Benth. ; PI. Br. Ind. iv. 652. An erect, 
toment,ose shrub, 2-5 f t .  Leaves thick, shortly stalked, oblong or 
lanceolate, 2 4  x a-14 in., crenate, base prolonged downwards in 
2 pointed lobes ; upper surface pubescent, closely wrinkled ; lower 
white-tomentose. Flowers small, whitme, in large whorls crowded 
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in erect, tomentose, 4-sided, often paniculate spikes ; floral leaves 
small, bract-like, sessile, ovate, overlapping. Calyx tubular- 
ovoid, 2-lipped ; upper lip concave, entire, lower 2-toothed. 
Corolla-tube as long as the calyx ; limb spreading, 4-lobed. 
Stamens 2, anthers protruding. (Fig. 125.) 

Valleys below Simla, common ; April-October.-W. Himalaya, 5000- 
6000 ft. 

16. SALVIA. Proill the Latin salveo, to be in good health ; 
referring to the healing properties of the Sage, S. ofJicir~a,lis.- 
Most temperate and tropical regions. 

Erect herbs. Flowers in small whorls forming erect, often 
panicled racemes. Calyx bell-shaped, enlarged in fruit, 2-lipped ; 
upper lip entire or 3-toothed, lower 2-toothed. Corolla-tube 
dilated upwards ; limb 2-lipped, upper lip erect, usually long, 
arching, concave, flattened, lower spreading, 3-lobed. Stamens 2 ; 
filaments very short ; anther-cells widely separated, one a t  each 
end of a slender, curved connective jointed to the top of the 
filament, upper cell perfect, enclosed within the upper lip of the 
corolla, lower imperfect. 

For the action of the stamens in connection with insect visitors, see 
Lubbock's British Wild  Flowcrs, p. 149, and Miiller's Fertili*rttion of Flowers, 
p. 476. 
Plowers El 4 in. long. Upper lip of corolla long, arching. 

Flowers yellow . . 1. S.gluliwo.scr. 
Flowers blue, lilac or nearly white. 

Stems 1 &-3 f t .  Leaves long-stallred. Corolla- 
tube much longer than the calyx . . 2. 8. ilfoorcroftiana. 

Stem 1-14 f t .  Leaves sessile. Corolla-tube not 
longer than the calyx . . 3. S. lanata. 

Flowers hardly f in. long. Upper lip of corolla short, 
nearly straight . . 4. S. ylcbein. 

1. Salvia glutinosa, Lil~n. ; Fl. Br. I d .  iv. 653. Viscidly 
hairy, strongly scented ; stems 2-3 ft. Leaves stalked, ovate- 
oblong, 3-8 x 1;-4 in., crcnate or sharply toothed, base usually 
prolonged outwards in 2 pointed lobes, rarely cordate or tapering 
downwards. Flowers 1-14 in. long, yello\;, upper lip purple- 
dotted, in distant whorls ; bracts small, leaf-like. Calyx broadly 
bell-shaped, upper lip entire. Corolla-tube longer than the calyx, 
upper lip long, curved, flattened, concave. 

Simla, common ; July-October.-Temperate Himalaya, 6000-9000 ft.- 
W. Asia, S. Europe. 

2. Salvia Moorcroftiana, Wall. ; Fl. Br. Ind. iv. 654. Clothed 
with white, usually \voolly or cottony hairs ; stems 14-3 f t .  
Leaves thick, long-stalked, ovate or oblong, 5-8 x24-6 in., 
sinuately and irregularly lobed, crenate or sharply toothed ; upper 
surface nearly glabrous or cottony-tomentose, closely wrinkled ; 
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lower white-tomentose. Flowers 1 in. long, pale blue, lilac or 
nearly white, in distant whorls ; bracts large, pale, green-vc~ined, 
orbicular, abruptly pointed. Calyx bristly, bell-shaped ; teeth 
spinous ; upper lip 3-toothed. Corolla-tube much longer than the 
calyx ; upper lip long, curved, flattened, concave. 

Sheli, Solan ; June.-W. Himalaya, 6000-9000 ft .  

3. Salvia lanata, Roxb. ; Fl. Br. Ind. iv. 654. White woolly- 
tomentose ; stems 1-14 f t .  Leaves mostly radicd, sessile, oblong- 
lanceolate, 3-6 x $-1Q in., toothed ; upper surface to~nentose or 
nearly glabrous, closely wrinkled ; lower tomentose. Flowers 8 in. 

long, blue-grey, in distant ~vhorls ; bracts viscidly hairy, large, 
orbicular, abruptly pointed. Calyx viscidly hairy, bell-shaped ; 
teeth spinous ; upper lip 3-toothed. Corolla-tube not longer than 
the calyx ; upper lip long, curved, flattened, concave. (Fig. 126.) 

Sirnla, colnrnon ; April4uly.-W. Himalaya, 5000-8000 ft. 

4. Salvia plebeia, R. Br. ; Fl.  Br. Ind. iv. 655. Roughly 
pubescent ; inflorescence glandular ; stems 6-18 in. Leaves 
stalked, orate or oblong, 1-3 in.! toothed, obtuse. Flowers hardly 
t in. long, lilac or nearly white in small whorls in nuinerous 
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slender, panicled racemes ; bracts small, lower leaf-like, upper 
lanceolate. Calyx bell-shaped, upper lip entire. Corolla-tube 
included ; upper lip short, nearly straight, slightly flattened, 
concave. 

Sutlej valley, Suni, corninon in fields ; April-July.--Throughout India, 
ascending to 6000 ft.-China, Malaya, Australia. 

17. NEPETA. The classical name of a plant of the L a b i a t ~ ,  
probably a Mint.-Asia, chiefly in mountains, N. Africa, Europe 
(Britain). 

Erect or ascending herbs. Whorls few- or many-flowered, 
sessile or stalked, crowded in terminal heads or spikes or more or 
less distant, sometimes axillary, rarely paniculate. Calyx tubular, 
15-nerved, enlarging in fruit, usually incurved, 5-toothed, mouth 
oblique, upper teeth usually longer than the others. Corolla-tube 
slender near the base, dilated towards the mouth, usually longer 
than the calyx ; limb 2-lipped, upper lip erect, concave, notched, 
lower spreading, 3-lobed, lateral lobes small, usually reflexed, mid- 
lobe much larger, narrow a t  the base, concave, entire or minutely 
crenate. Stamens 4, in unequal pairs, ascending under the upper 
lip, the inner or posterior pair longer than the outer or anterior. 

Leaves sessile. 
Stenis glabrous or nearly so. 

Leaves linear, entire . . 1. N. linearis. 
Leaves oblong-lanceolate, toothcd . . 2. A'. mn~pestris. 

Stems densely hairy. Leaves ovate-oblong ; teeth close- 
set, regular, acute . . 3. LV. elliptica. 

Leaves stallied. 

Flowers not more than 3 in. long. 
IVhorls sessile, crowded, distant only near the bast 

of the spike. 
Lower surface of leavctl glabrous or nearly so . 
Lower surface of leaves tomentose. 

Calyx glabrous or nearly so . 
Calyx covered with long hairs . 

Wliorls, a t  least the lower ones, distinctly stalked, 
distant nearly throughout the spike. 

Plowers sessile or nearly so. 
Flowers ;t in. long. Corolla only slightly longer 

than the calyx . 
Flowers 4 in. long. corolla twice as 'long ks tll; 

calyx . 
Flowers on long, slender stallts . 

Flowers -Elf in. long. 
Plowers yellow . 
Flowers blue 

5.  AT. distans. 
6. AT. ciliaris. 

10. N.  Govaniamz. 
11.  N ,  erecln. 

* 1 .  Nepeta linearis, Royle ; PI. Br. I nd .  iv. 657. Pubescent ; 
rootstock tuberous ; stems ascending, 6-18 in. Leaves sessile, 
linear, 1-3 x & in., ent'ire. Whorls sessile, crowded in small heads 



or terminal spikes up to 2 in. long, oftcn interrupted near the base. 
Flowers 1-2 in. long, blue. Calyx hairv ; tc:ath lincbar-lanc:eolatc, 
spinous, shorter than the tube. ~orolla-taho twice as long as the 
calyx. 

W. Himalaya, 7000-1 1,000 f t .  ; May-August. 

2. Nepeta campestris, Bentk. ; F1. Br. Ind. iv. 658. Pubcs- 
cent ; stems erect, 1-3 ft. Leaves sessile, ohlong-lanceolatc, 
1-2 x 4-2 in., toothed. Whorls sessile, crowded in terniinal or 
axillary spikes often interrupted near the base. Flowers 4 in. 
long, blue. Calyx hairy ; teeth linear-lanceolate, nearly as long 
as the tube, acute. Corolla-tube longer than the calyx, widely 
dilated near the mouth. 

Simla ; May-August.-W. Himalaya, 7000-9000 ft. 

3. Nepeta elliptiea, Royle ; Fl. Br. Ind. iv. 658. Stems densely 
hairy, ascending. Leaves sessile, hairy or pubescent, ovate- 
oblong, *-1 & in. ; teeth small, close-set, regular, acute. Whorls 
sessile, crowded in terminal spikes up to 3 in. long, usually inter- 
rupted a t  the base. Flowers about + in. long, pale blue or nearly 
white. Calyx hairy ; teeth linear-lanceolate: as long as the t'ube, 
acute. Corolla-tube hardly longer than the calyx. 

Simla, Mushobra, on grassy do\vlls ; July-October.-W. Hima,laya., 5000- 
8000 f t .  

4. Nepeta spicata, Benth. ; Fl. Br. Ind. iv. 659. Glabrous or 
pubescent ; stems erect, 1-3 ft. Leaves stalked, usually cordate, 
ovate or triangular, 1-3 x 1-1& in., crenate or sharply toothed. 
Whorls sessile, crowded in terminal spikes up to 4 in. long, sonie- 
times interrupted near the base. Flowers 4 in. long, purple-blue. 
Calyx-teeth linear-lanceolate, acute, as long as the tube. Corolla- 
tube much longer than the calyx. 

Simla, common ; July-October.-JV. Himalaya, 6000-10,000 ft. 

5. Nepeta distans, Benth. ; F1. Br. Ind. iv. 660. Softly toinen- 
tose ; steins erect, 6-18 in., often tufted. Leaves few, stalked, 
oblong or lanceolate, 1-1 4 in., crenate. Whorls sessile, crowrded 
in terminal spikes more or less interrupted near tlhe base. Plowers + in. long, pale pink, spotted with purple. Calyx glabrous or 
nearly so, curved ; teeth linear-lanceolate, acute, much shorter 
than the tube. Corolla-tube much longer than the calyx. 

Sinlla, common ; April-October.-W. Himalaya,, 6000-9000 ft. 

6. Nepeta eiliaris, Bent?&. ; Fl. Br. Ind. iv. 661. Softly to- 
mentose ; steins erect, 2-3 ft. Leaves stalked, cordate, broadly 
ovate, 1-16 in., crenate, obtuse. Whorls sessile, crowded in 
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terminal spikes more or less interrupted near the base. Flowers + in. long, lilac ; bracts often tinged with purple. Calyx densely 
covered with long hairs ; teeth linear-lanceolate, shorter than 
the tubc, often tinged wit1h purple. Corolla hairy ; tlube longer 
than the calyx. 

Simla, Alahasu ; ,July-October.-W. ~ i m s i a ~ a i  6000-8000 ft. 

7. Nepeta ruderalis, Buch.-Ham. ; PI. Br. Ind. iv. 661. Pubes- 
cent ; stems erect or ascending, 6-18 in. Leaves stalked, cordate, 
broadly ovate or orbicular, $-2 in., crenate, obtuse. Whorls, a t  
least the lower ones, distinctly stalked, distant nearly throughout 

the spike. Flowers & in. long, blue or purple, minutely darker 
dotted. Calyx hairy ; teeth linear-lanceolate, shorter than t,he 
tube. Corolla pubescent, slightly longer than the calyx. 

Valleys below Simla ; July-October.-Throughout India., common on road- 
sides, ascending to 4000 ft. 

8. Nepeta leueophylla, Rentl~. ; PI. Br. Ind .  iv. 662. Hoary- 
tomentose ; stems erect, 2-3 ft. Leaves stalked, cordate, ovate, 
-- 2 1ix&-$ in., crenate, obtuse, lower surface silvery white. 
Whorls, a t  least the lower ones, clistinctly stalked and distant, 
interrupted nearly throughout the spike. Flowers 3 in. long, 
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lilac or blue. C!alys h;~ir!r ; teeth linear-lancc:olatc., uhortcr than 
the tube. Corollu hairy, twice as long LLR the calyx. (Fig. 127.) 

Simla, common on stony ground ; July-October.-\Y. Himalay~,  4000- 
8000 ft. 

9. Nepeta graciliflora, Bentl~. ; F1. Br. Ind. iv. 663. Pubcs- 
cent or nearly glabrous ; stems slender, 1-3 f t . ,  erect or ascending. 
Leaves stalked, cordate, ovate, 1-l$  x 9-14 in., crenate or sharply 
toothed. Whorls, except the uppermost, distinctly stalked ; lower 
ones axillary ; upper more or less distant. Flowers 5 in. long, pale 
lilac, on long, slender stalks, forming narrow, loose, often droop- 
ing panicles ; bracts linear. Calyx-teeth linear-lanceolate, shorter 
than the tube. Corolla pubescent ; tube hardly longer than the 
calyx. 

Valleye below Simla ; flowers during the cold season.-Central and Northern 
India, ascending to 4000 ft.. 

10. Nepeta Govaniana, Benth. ; Fl. Br. Ind. iv. 663. Pubes 
cent ; stenzs erect, 2-4 f t .  Leaves stalked, ovate or ovate-oblong, 
3-6 x l i - 3  in., crenate. Whorls distant, lower ones stalked. 
Flowers 1-1i  in. long, yellow. Calyx straight, tubular, 2-lipped 
in fruit ; teeth triangular, much shorter than the tube. Corolla- 
tube much longer than the calyx, curved, widely dilated towards 
the mouth. 

Narkunda, in forest ; September.-IT. Himalaya, 8000-10,000 ft. 

11. Nepeta erecta, Benth. ; F1. Br. Ind. iv. 663. Pubescent ; 
stems erect, 1-3 f t .  Leaves stalked, cordate, ovate or oblong, 
2-3 x 1 5 1 8  in., crenate, obtuse or acute. Whorls distant, sessile 
or nearly so, lower ones axillary. Flowers 2-1 in. long, blue. 
Calyx tubular, curved ; teeth triangular, much shorter than the 
tube. Corolla-tube much longer than the calyx, curved, widely 
dilated towards the mouth. 

Mushobra, Narkunda, in forest ; June-September.-15'. Himalaya, 6000- 
10,000 ft. 

18. SCUTELLARIA. From the Latin scutella, a sinall cup, 
referring to the shape of the calyx.-N. temperate and tropical 
regions, Near Zealand, the Andes (Britain, Skullcap). 

Perennial often shrub-like herbs ; stems decu~nbent or ascend- 
ing, usually diffuse, branching. Flowers solitary, axillary, forin- 
ing terminal racemes ; floral leaves often bract-like. Ca.lyx broadly 
bell-shaped, 2-lipped ; lips short, broad, entire, closing after 
flowering time, upper lip bearing on its back a small, transverse, 
scale-like protuberance ; ip fruit the upper lip falls off and the 
lower lip closes the calyx-mouth. Corolla-tube much longer t'han 
the calyx, sharply upcurved near the base, dilated upwards ; limb 



small, $lipped, uppcr lip erectj, hoocl-like, n~t~chctl,  Io~vcr spread- 
ing, 3-lobed. Stainens 4, in ~~nequnl pairs, ascending under the 
upper lip ; anthers hairy. 
Leaves lanceolate, 4-14 in. broad. 

Flowers # in. long. 
Stems nearly terete. Flowers dark blue , . I .  S. grosna. 
Branches 4-angled. Flower8 pale yello~v or nearly 

white . 2. 8. angzrloan. 
Plowers +-a in. long, dull yellow . . 3. 8. repens. 

Leaves linear, in. broad. Flowors pale purple with yellow 
tips . . 4. S. linearis. 

1. Scutellaria grossa, Wall. ; E'l. Br. Ind. iv. 669. Pubescent ; 
stems slender, ascending, 1-2 ft., nearly terete. Leaves stalked, 
cordate or truncate, triangular or lanceolate, 1-3 x 2-2 in., coarselv 
crenate, acute or obtuse. Flowers 2 in. long, dark blue, lip partlir 
white. 

Simla, Mushobra, ; June-October.-W. Himalaya, 4000-8000 f t .  

2. Scutellaria angulosa, Benth. ; Fl. Br. Ind. iv. 669. Pubes- 
cent or thinly hairy ; branches long, diffuse, acutely 4-angled. 
Leaves stalked, ovate or lanceolate, 1-2 in., coarsely crenate, 
acute ; lower surface often purple. Racemes glandular. Flowers 
2-1 in. long, pale yellow or nearly white, tip tinged with purple. 

Simla, common ; April. May.-Tempcrate Himalaya, 4000-9000 ft. 

3. Scutellaria repens, Buclb.-Ham. ; PI. Br. Ind. iv. 669. 
Pubescent ; branches long, diffuse, ascending, obtusely 4-angled. 
Leaves stalked, ovate, in., lower ones usually toothed, upper 
entire. Racemes glandular. Plowers 9-& in. long, dull yellow, 
sometimes tinged with purple. 

Valleys below Simla, in stony places ; April-July.-Temperate Himalaya, 
1000-6000 ft. . 

4. Scutellaria linearis, Benth. ; Fl. Br. Ind. iv. 669. Pubes- 
cent ; stems numerous, tufted, slender, terete, 6-18 in., procum- 
bent or ascending. Leaves nearly sessile, linear, 4-14 x fiT-k in., 
entire ; margins recurved. Racemes hairy, often glandular. 
Flowers $-1 in. long, pale purple, tip of lower lip yellow. 

Simln, Naldera ; April-June.--W. Himalaya, 3000-8000 f t .  

19. BRUNELLA. Etymology obsclxrc.-Most temperate 
regions. 

Brunella vulgaris, Linn. ; Fl. Rr. Inn. iv. 670. A thinly hairy, 
erect or ascending herb, 4-12 in. Leaves stalked, ovatc or oblong, 
1-2 in., entire or toothed, acut.e or obtuse. Flowers 4-$ in. long, 
violet-purple, in whorls of G crowded in erect, terminal spiBcs 
1-2 in. long and bearing a pair of sessile leaves a t  t'hc base ; floral 
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luavetl bract-like, hairy, purple-margined, broadly ovate, acute, 
overlapl~ing. Calyx tinged with l~urple, bell-~hal)ed, 2-lipped ; 
upper lip broad, 3-toothed ; lo\vcr decply 2-lobed ; ~nouth clo~ed 
after flowering time. Corolla-tube broad, slightly longer than the 
calyx ; limb 2-lipped, upper lip csroot, hood-like, notched, lowor 
spreading, 3-lobed, mid-lobe largest, minutely toothed. Stamens 4, 
in unequal pairs, ascending under the upper lip ; filaments bearing 
a slliall tooth below the anthers. 

Simla, roadsides, common ; March-0ctobcr.-Hilly districts throughout 
India, ascending to 10,000 ft.-Most teml~eratc regiow (Britain, Sclf-heill). 

Fru.  128. C ~ R A N I ~ J T ~ ~ ~ E  veRsicoLolt. 

20. CRANIOTOME. Proin tlie Greelr cra,z~io?z, the skull, and 
tome, a section ; referring tlo t'hc allnost truncate limb of the 
corolla.-Himalaya ; it single species. 

Craniotome versicolor, Reiclth. ; PI. Br. I d .  iv. 671. &4 softly 
hairy, erect, branching herb, 1-3 f t .  Leaves stalked, cordate, 
broadly ovate, about 3 x 2 in., toothed. Flowers very numerous, 
minute, white, pink or yellow, crowded in small, stalked cymes 
forming narrow, terminal panicles. Calyx ovoid, equally 5-toothed, 
enlarged in fruit. Corolla-tube liluch longer than the calyx ; limb 
2-lipped, upper lip very short, erect, hood-like, lower longer, 
spreading, 3-lobed, inid-lobe largest,. Stanlens 4, in unequal pairs, 

2 D 
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ascending under the upper lip, outer or anterior pair longer than 
thc inner. (Pig. 128.) 

Simla, in woods ; August-October.-Teml~eritte Himalaya, 5000-7000 ft. 

21. ANISOMELES. Froin the Greek anisos, unequal, and 
melos, a member, limb ; referring to the anthers of the longer 
sturnens.-Warm regions of Asia and Australia. 

Anisomeles ovata, R. Br. ; Fl. Br. Ind. iv. 672. An erect, 
hairy herb, 3-6 ft. Leaves stalked, ovate, 1-3 in., crenate. 
Flowers in. long, white except the purple mid-lobe of the lower 
lip, crowded in axillary whorls forming more or less interrupted, 
terminal spikes. Calyx ovoid ; teeth 5, lanceolatc, acute. Corolla- 
tube hardly longer than the calyx ; limb 2-lipped, upper lip short, 
erect, concave, entire, lower 3-lobed, spreading, mid-lobe inuch 
longer than the lateral, deeply notched. Stamens 4, in unequal 
pairs, protruding from under the upper lip, outer or anterior pair 
longer than the inner. 

Valleys below Simla, Sipi ; August-October.-Throughout India, ascending 
to 5000 ft.-Tropical Asia. 

22. STACHYS. The Greeli for an ear or spike of corn, and 
the classical name of S. palestina ; referring to the inflorescence.- 
Most temperate regions ; absent from Australia and New Zealand 
(Britain, Woundwort). 

Stachys sericea, Wall. ; PI. Br. Ind. iv. 675. A n  erect hml, 
covered with long, silky hairs ; stellis 2-4 ft., usually unbranched. 
Leavcs stalltcd, cordate, ovate or oblong, 2i-4 x 11-2$ in., crcniltc 
or sharply toothed. Plowers i-$ in. long, pink, spotted with 
purple, crowded,in axillary whorls forming more or less inter- 
rupted, long, terminal spikes. Calyx bell-shaped, 10-nervcd ; 
teeth 5, lanccolate, spine-tipped, often tinged with pink. Corolla 
hairy ; tube cylindric, hardly longer t'han the calyx ; limb 2- 
lipped, upper lip erect, hood-like, entire, lower spreading, 3-lobed, 
mid-lobe broad, much longer than the lateral, notched. Stamens 
4, in unequal pairs, ascending under the upper lip, outer or 
antcrior pair longer than the inner. 

Simla, i\lluuhobra, colrlinon ; July-Octobel~.-Tenipcratc Hi~uslaya, 6000- 
9000 ft.-W. Asia. 

23. LEONURUS. Pro111 the Greek lcorz, a lion, and oura, a, 
tail ; referring to the inflorescence.-Ten1pcrate Asia, N. America, 
Europe. 

Leonurus Cardiaca, Lirzn. ; PI. Rr. Iutl. iv. 678. A pubescent, 
erect herb, 2-4 ft'. Leaves stalked ; lower ovate-lanceolate, 
about 5 x 3 in.. dccply and irregularlv cut into several coarsely 
toothed lobes ; upper narrow, lobed'or nearly entire. Bloscrs 
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a 111. long, phlli, cro\z~dcd in axi1la1.y \z~llorltl formhg ruorc: or 
less interrupted, long, terminal spike8 ; bracts epinous. Calyx 
shortly tubular ; teeth 5, triangular, spine-tipped, upreading. 
Corolla hairy, especially the upper lip ; tube hardly longer 
than the calyx-tube ; limb 2-lipped, upper lip erect, hoodlike, 
entire, lower spreading, 3-lobed, mid-lobe longcfit, entire. 
Stamens 4, in unequal pairs, ascending under the upper lip, outer 
or anterior pair longer than the inner. 

Narkunda, in forest; July.-W. Himalaya, 6000-10,000 ft.-W. Asia, 
Europe (Britain, Ifotherwort). 

24. LAMIUM. The Latin ilainc of the Deadnettle, L. rrbucu- 
kct,um.-Temperate Asia, N. Africa, Europe. 

Hairy, decumbent or ascending herbs. Flowers in axillary 
whorls ; lower whorls distant ; uppermost often crowded in a 
leafy head. Calyx bell-shaped, 10-nerved ; teeth 5, narrow, 

,acute. Corolla hairy ; tube slender a t  the base, much widened to 
the mouth, longer than the calyx ; limb 2-lipped, upper lip erect, 
arching, hood-like, lateral lobes of lower lip small or obsolete, 
terminal lobe broadly orbicular, notched or 2-lobed, abruptly 
contracted a t  the base. Stamens 4, in unequal pairs, ascending 
under the upper lip. Nutlets 3-angled. 
Floral leaves sessile, ~rbicular. Flowers in. long, 

purple-red . . 1 .  L. arnpkzicaule. 
Iploral leaves stalked, ovate. Flowers 9-1 in. long, white 

or pale pink . . 2. L. albzim. 

1.  Lamium amplexieaule, Linn. ; Fl.  Ur.  Ind. iv. 9 A 
decumbent, much branched annual, 4-12 in. Leaves orbicular ; 
lower long-stalked, *-$ in. across, crenate. Plowers &-2 in. 
long, purple-red ; floral leaves sessile, larger than the stem leaves, 
deeply crenate. Calyx-teeth as long as the tube, converging in 
fruit. Lateral lobes of corolla obsolete or minute. 

Simla, common on borders of fields ; April-October.-N. India, ascellding to 
10,000 ft.-IT'. Asia, N. Africa, Europc (Britain, Henbit,). 

2. Lamium album, Limz. ; Fl. Br. Ind. iv. 679. A decumbent 
or ascending perennial, 6-18 in. ; ro0t~stoc.1~ creeping. Leaves 
~ll l  stalked, cordatc, ovat,c, 14-3 in., cottrscly and sharply tootlhed. 
&llowers 2-1 in. long, ~.liit ,e or lmle pink. Calyx-teeth lorlgcr 
than t'he tubc, spreading in fruit,. Latcra'l lobes of corolla narrow, 
rcflesc.d, sonietimes furnished ~vith a small tooth. 

Simla, roadsides, conilnon ; Al~ril-October.-IT'. Hinlalaya, 5000-10,000 ft, 
-W. Asia, N. Africa, Europe (Britain, 14'hite Deadnettle). 

25. ROYLEA. In honour of Dr. J. I!. Royle, Bengal Aring, 
a distinguished botanist of the nineteent'h century.-W. Hillla- 
laya ; a single species. 
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Roylea elegans, Wall. ; Fl. Br. Ind. iv. 679. An erect shrub, 
3-5 f t .  ; branches terete, pale brown, finely tomentose. Leaves 
shortly stalked, hairy, ovate, 1-14 in., crenate, acute. Flowers 
-$ in. long, white, tinged with pink, in axillary whorls. Calyx-tube 
cylindric, 10-nerved ; lobes 5, erect, oblong, net-veined, obtuse. 
Corolla hairy, hardly longer than the ca.lyx ; tube cylindric ; limb 
2-lipped, upper lip erect, hood-like, entire, lower 3-lobed, spread- 
ing, mid-lobe longest, entire. Stamens 4, in unequal pairs, 
ascending under the upper lip, outer or anterior pair longer 
than the inner. 

Sutlej and Giri valleys ; May-October.-W. Himalaya, 2000-6006 f t. 

I ,  1 9  LEUCAY LANATA. 

26. LEUCAS. Proin the Greelc lelicos, white ; referring to 
the flowers.-Warm regions of Asia, Africa and Australia. 

Erect, woolly or hairy herbs. Flowers white, in axillary or 
terminal whorls. Calyx tubular ; teeth 10, short, erect, equal or 
slightly unequal. Corolla-tube cylindric, included ; limb %lipped, 
upper lip erect, hood-like, very hairy, lower much longer, spread- 
ing, 3-lobed, mid-lobe the largest, entirc. Stamens 4, in unequal 
pairs, ascending under the upper lip, ouber or anterior pair longer 
than the inner. 



Leaves 6 1  in. ])road, toothed. 
Leaves softly woolly. Whorls axillary . . 1 .  L. hmh. 
Leaves roughly hairy. Whorls crowded in globose, 

terminal heads . . 2. L. C'ephalole~. 
Leaves less than a in. broad, entire . . 3. L. hyesop'foliu. 

1. Leucas lanata,  bent?^. ; Fl. Br. I n d .  iv. 68 I .  Perennial, 
12-18 in., clothed with soft, white, woolly tomentum. h a v e s  
shortly stalked or nearly sessile, ovate or oblong, 1-2 x 4-1 in., 
crenate or sharply toothed. Flowers 4 in. long, in numerous, 
small, axillary whorls. Calyx woolly. (Fig. 129.) 

Simla, conlmon on stony ground ; ,June-October.-Throughont India on dry 
hills, ascending to 8000 ft.-Bnrmah, S. China. 

2. Leueas Cephalotes, Spreng. ; Fl. Br. I n d .  iv. 689. Annual, 
1-3 f t . ,  roughly hairy. Leaves shortly stalked, ovate-lanccolate, 
2 4  x i -1  in., t,oothed. Flowers 1 in. long, crowded in globose, 
terminal whorls 1-2 in. dianl., surrounded by numerons, lanceolate, 
hairy bracts. Calyx hairy near the top, otherwise glabrous. 

Valleys below Simla, common in fields ; July-October.-Throughout India, 
ascending to 6000 ft. 

3. Leucas hyssopifolia, Benth. ; PI. Br. I n d .  iv. 690. Peren- 
nial, 4-8 in., roughly hairy. Leaves sessile, linear, 1-2 X &f in., 
entire. Flowers f in. long, in small, axillary and terrninal whorls. 
Calyx glabrous. 

Valleys below Simla, in grassy places ; flowers during t,he cold season.- 
N. India, ascending to 3000 ft. 

27. PHLOMIS. A Greek plant-name, probably of a T7erbas- 
cum.-Tern perate Asia, h'. Africa. E. E u r o ] ~ .  

Phlomis bracteosa, Royle ; F7. Br. I n d .  iv. 693. An erect, h a i q  
herb, 1-3 ft'. Leaves cordat,e, ovate. 2-4 in., crenate. Plowers 
nearly 1 in. long, dull blue-purple. crowded in large, axillary 
whorls 1-14 in. across. Calyx tubular ; teeth 5 .  linear-lanceolate, 
acute. Corolla-tube include6 ; li~llb 2-lipped, upper lip erect, 
hood-like. very hairy, lower spreading, 3-lobed, mid-lobe the 
longest. Staniens 4. in unequal pairs, ascending under the upper 
lip, outer or anterior pair longer than the inner pair. 

Simla, on Jako, Mushobra, in forest ; August-October.-W. Himalaya, 
5000-1 I ,000 ft.-JV. Asia. 

28. TEUCRIUM. Froin tezlcrion, the Greek name of a spe- 
cies of this genus.-Most temperate and warill regions (Britain, 
Germander). 

Erect or ascending herbs. Leaves ovate or oblong-ovate. 
Flowers in pairs, forming erect racemes. Calyx bell-shaped, 
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10-nerved ; teeth 5, unequal, upper one broadest. Corolla-tube 
dilated upwards ; limb 1-lipped, upper lip wanting, lower lip 
long, spreading, 5-lobed, lateral lobes tooth-like, acute, terminal 
lobe broad, concave. Stamens 4, in unequal pairs, protruding 
from the back of the corolla-mouth. 
Flowers white or yellow-white. Corolla-tube twice as 

long as the calyx . . 1. T.  Roylero~ujn. 
Plowers pink or purple. ~i rol la- iube l~arcily' longer than 

the calyx . . 2. T. quadrifarium. 

1. Teucrium Royleanum, Wall. ; PI. Br. I n d .  iv. 700. Tomen- 
tose or hairy ; stems 10-18 in., ascending. Leaves stalked, cordate, 
ovate or oblong-ovate, 14-2; in., crenate or sharply toothed. 
acute. Racemes seldom more than 2-3 in. Plowers nearly in. 
long, white or yellow-white ; floral leaves bract-like, narrowly 
lanceolate, less than $ in. long, inconspicuo~is. Corolla-tube 
twice as long as the calyx. 

Mahasu ; July. I&'. Himalaya, 3000-6000 ft.-W. Asia. 

2. Teucrium quadrifarium, Bucl~.-Ham. ; Fl. Br. I n d .  iv. 170. 
Tomentose or hairy ; stems 2-4 ft.: erect. Leaves shortly stalked, 
cordate, ovate or oblong-ovate, 1i-3 in., toothed, acute or obtuse. 
Racemes up to 6 in. long, 4-sided in bud. Flowers $ in. long, 
pink or purple, almost concealed by the conspicuous bracts ; 
floral leaves bract-like, red-purple, broadly ovate, abruptly 
pointed, Q in. long, overlapping in bud. Corolla-tube hardly 
longer than the calyx. 

Simla, common ; August-October.-Tempcrate Rimalnyn,, 4000-8000 ft.- 
Bnrmah, China. 

29. AJUGA. Origin of name obscnrr.-Temperst regions of 
tlhc Old World (Britain, Bugle). 

Softly hairy herbs ; stems 4-12 in., erect or ascending. Leaves 
ovate or oblong. Flowers small, crowded in axillary whorls form- 
ing leafy spikes, more or less interrupted near the base. Calyx 
ovoid ; teeth 5, acute, nearly equal. Corolla-tube slightly dilated 
a t  the mouth ; limb 2-lipped, upper lip very short, erect, flat, 
2-lobed, lower much longer, spreading, 3-lobed, lateral lobes 
oblong, mid-lobe longer, broader, notched. Stamens 4, in unequal 
pairs, protruding from under the upper lip or included in the tube. 
Plowers nearly ;3. in. long. Stamens protruding . . 1. A. b~acleosn. 
Flowers hardly & in. long. Stamens included . . 2. A. parvi$ora. 

1. Ajuga bracteosa, Wall. ; PI. Br. I n d .  iv. 702. Stems erect 
or ascending, usually diffusely branching from the base. Leaves 
ovate, 1-4 in., toothed or nearly entire, lower ones stalked, upper 
sessile. Blowers nearly + in. long, pale blue or lilac ; floral leaves 
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smaller. Corolla-tube nearly twice as long as the calyx. Stainrna 
protruding from under the upper lip. 

Simla ; April-October.-N. India, ascending to 7000 ft..-Tem1)erate Auia, 
Africa. 

2. Ajuga parviflora, Bentl~. ; k'l. Br. Ind. iv. 703. Stems 
ascending, diffusely branched from the base. Leaves sessile or 
shortly stalked, ovate or oblong, 2-6 in., toothed or nearly entire, 
lower surface often tinged with purple ; radical leaves spreading. 
Plowers hardly in. long, blue ; floral leaves smaller. Corolla-tubc 
hardly longer than the calyx. Stamens included within the tube. 

Simla, common ; Ifarch-Oct80her.-W. Himalaya, 2000-7000 ft.-Mr. Asia. 

LXXVI. PLANTAGINACEE 
A SM-~LL Order widely spread over the globe, hut most. ablindnnt 
in tho teinpcrate regions of the Old World. 

PLANTAGO. The classical name of the common species of 
Plantain, P. major.-Distribution of the Order. 

Perennial, glabrous or pubescent, stemless herbs. Leaves 
radical, tufted or spreading, simple, prominently ribbed. Scapes 
nearly erect, naked, furrowed. Flowers numerous, small, green, 
regular, usually 2-sexual, crowded in terminal, cylindric or ovoid 
spikes. Calyx free, 4-parted ; segments nearly equal, usually 
distinct. Corolla hypogynous, scarious ; tube cylindric, about as 
lone; as the calyx ; limb 4-lobed. Stainens 4, attached to the 
corolla-tube. alternate with the lobes ; anthers large, pendulous, 
versatile. Ovary free, 2-celled ; style thread-like, undivided ; 
ovules one or more in each cell. Capsule small, membranous, 
enclosed in the persistent calyx, opening tmiisrersely near the 
base ; seeds 2-16, sniall, black. 
Capsule containing 8-16 seeds. Spike cylindric, 3-15 in. 

long . . 1. P. major. 
Capsule containing 2-4 seeds. 

Spikes ovoid or shortly cylindric, 1-14 in. long . . 2. P. lunwolatn . 
Spilres cylindric, 34 in. long . . 3. P. libeticn. 

1. Plantago major, Linn,. ; Fl. Br. Ind. iv. 705. Leaves dis- 
tinctly stalked, broadly ovate or oblong-ovate, about 5 x2h in., 
~isually 7-ribbed, entire or sinuate. Scapes 3-8 in. Spikes cylin- 
dric, seldom less than 3, soii~etinies attaining 15 in. in length. 
St'ainens protruding. Capsule cont'aining 8-1 6 minute seeds. 

Simla, roadsides ; April-October.-Hilly districts throughout India, ascend- 
ing to 10,000 ft.-Westward to the Atlantic (Britain). 
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2. plantigo IanceoIata, L k n .  ; Pi. Br. Ind.  iv. 706. Leaves 
lanceolate, 3-8 xi-1 in., 3-5-ribbed, nearly or quite entire: taper- 
ing downwards in a s h o ~ t  stalk. Scapes 12-18 in., deeply 
furrowed. Spikes ovoid or shortly cylindric, 1-1& in. long. Two 
lower sepals usually united. Stamens far protruding. Capsule 
containing 2-4 oblong seeds. 

Simla, roadsides ; April-October.-W. Himalaya, 5000-8000 ft.-N. Asia, 
Europel(Britstin). 

3. Plantago tibetica, Hook. f. & Thorns. ; PI. Br. Ind. iv. 706. 
Leaves ovate or ovate-lanceolate; 2-3 x f -1 in., usually 5-ribbed, 
toothed, tapering downwards in a short stall<. Scapes 2-6 in. 
Spikes cylindric, 3-4 in. Stamens protruding. Capsule containing 
2-4 ovoid seeds. (Fig. 130.) 

Simla, roadsides ; April-October.-W. Himalaya., 4000-10,000 ft.  



LXXVII. NYCTAGINACEB 

LXXVI I. NYCTAGINACEE 

PERENNIAL herbs. Leaves opposite, simple, entire or sinuate ; 
stipules none. Flowers small or minute, in Oxybaphus enclor~ed 
by a bell-shaped involucre, 2-sexual, regular, solitary or in small 
heads a t  the end of axillary stalke, usually forming loose, terminal 
panicles. Perianth hypogynous, pink or red, tubular, contracted 

above the ovary ; limb spreading, falling off after flowering ; tube 
per~ist~ent. Stanlens 2 4 ,  hypogynous. Ovary free, 1-celled ; 
style simple, stigma small, terminal ; ovule solitary. Fruit con- 
sisting of the hardened perianth-tube adherent to an indehiscent , 
membranous, 1-seeded utric1e.-Name derived from the Greek 
nua, night, the flowers of some species open hi the evening and 
fall off a t  sunrise.-Chiefly tropical America. b 

The Marvel of Peru, Mirabilis Jalapa., is a common escape from gardens ; 
it bears a profusion of red, white, yellow or va.riegated flowers, sca.rcely differing 
in structure from Boerlta,azria.. 

Plowers solitary, each enclosed by a bell-shaped involucre . 1 .  Oztjbaphw. 
Flowers in small heads. Involucre none . . 2. Boerha,avia,. 

1. OXYBAPHUS. From the Greek oxybaplmn, a saucer ; 
referring to the involucre.-America ; and this one Himalayan 
species. 



*Oxybaphus himalaicus, Edgew. ; F1. Br. Ind. iv. 708. 
Glandular-hairy ; stems 2-4 ft., ascending, branched. Leaves 
stalked, ovate, l t - 2 : ~  1-2 in., cordate, acute. Flowers solitary 
on long, slender, axlllary stalks forming a loose panicle, each 
enclosed in a persistent, bell-shaped, 5-toothed involucre & in. long. 
Perianth pink. Stamens 4, included. Fruit rough, black, ovoid, 
5 in. long. 

Rulu to  Garhwal, 6000-9000 ft. ; July-Septomher. 

2. BOERHAAVIA. Tn honour of Herman Boerhaave, n 
famous Dutch physician of the eighteenth century.-Nearly all 
warm regions. 

Boerhaavia repens, Linn. ; F1. Br. Ind. iv. 700. Pubescent 
or nearly glabrous ; stems 6-24 in., ascending, diffusely branched. 
Leaves stalked, one in each pair alternately smaller than the 
opposite one, ovate, 5--2 in., cordate, entire or sinuate, obtuse; 
upper surface rough? green ; lower smooth, silvery-white. Plowers 
minute, crowded in small, bracteate heads a t  the end of long, 
slender, axillary stalks often forming loose, terminal panicles. 
Perianth red ; limb 5-lobed. Stamens 2 or 3, anthers protruding. 
Fruit 3 in., 5-ribbed, viscidly glandular. (Fig. 131.) 

Valleys below Simla ; January-December.-Throughout India, ascending to  
GOO0 ft.-Tropical and subtropical Asia, .Africa and America. 

LXXVIII. ILLECEBRACEE 

A SMALL Order, widely diffused except in cold regions, repre- 
sented in the Himalaya, by a single species.--Namc of donhtful 
origin. 

HERNIARIA. From the Latin hernia, a rupture ; referring to 
its supposed curative properties.-W. and Central Asia, N. Africa, 
Europe (Britain). 

"Herniaria hirsuta, Linn. ; Fl. Br. Ind. iv. 712. A small, 
perennial, prostrate, hairy herb ; branches n~zmerous, 2-8 in., 
spreading from the basc. Leaves opposite, shortly stalked, 
narrowly ovate, &-+ in. ; stipules scarious. Flowers minute, 
2-sexual, regular, nearly sessile in nxillary clusters. Perianth 
green, hairv outside, smooth within, 5-parted ; segments ovate, 
acute, spriading. Stamens 5, opposite to and shorter than the 
perianth-lobes, alternate with 5 staminodes. Ovary free. globose, 
1-celled ; styles 2, short, diverging ; ovule solitary. Fruit an 



ovoid, indehiscent, smooth, 1-seeded utriclc encloscd in the persia- 
tent perianth. 

Kashmir to  Kumaon : May-October.-N.W. India, ascending to 8000 ft.- 
Westward to the Atlantic. 

LXXIX. AMARANTACER 

HERBS or undershrubs. Leaves opposite or alternate, simple, 
entire or nearly so. Plowers small or minute, with a bract and 3 
bracteoles a t  the base of each, 2-sexual, rarely polygamous, spicate, 
racemose or paniculate ; bract's and bracteoles scarious. Perhnth 
herbaceous or dry, persistent, 5- rarely 4-parted ; segments imbri- 
cate, nearly equal, usually erect. Stamens 5, rarely fewer, hypo- 
gynous, opposite the perianth-segments, united a t  or near the base, 
often with interposed staminodes. Ovary us~ially ovoid, free, 
1-celled ; style simple, stigma usually capit,ate ; ovules few or 
solitary. Fruit berry-like or a dry, membranous utricle usually 
enclosed in the persistent perianth, breaking up irregularly or 
opening by a horizontal line ; seeds few or solitary, usually black, 
shining and kidney-shaped.-Name derived from the Greek a, 
not, and muraino, to wither ; the flowers last a long time.- 
Tropical and subtropical regions. 

Amarantus paniculatus, Lin?t. : Fl. Br I,nd. iv. 718, is a common rainy 
season crop in the hills, conspicuous from afar by reagon of its tall stems and 
nnmerous, l o n ~ ,  erect spike? of red or yellow flowers. It is cultivated t.hroughout 
Inclis and up to 9000 ft. in the Himalaya.. Na.tire name Ba.thu. 

A. caudatus, Li7tn. ; FI. Br. I d .  iv. 719, the Love-lies-bleeding of English 
gardens, is occasionally cultivated ; i t  rcscn~bles the preceding except that  
the long, tail-like spikes are drooping. 

Perianth herbaceous. Fruit succulent. 
Perianth-segments spreading or reflexed . . 1. D e e r i ~ i n .  
Perianth-segments erect . . 3. Rosin. 

Perianth scarious. Fruit dry. 
Flowers in long, terminal, simple spikes. 

Spikes silvery-shining. Flowers erect . . 2. Cebsin. - 

Spikes dull green, often tinged with purple. Flowers 
soon deflexed . . 6. Achyranthes. 

Flowers in short spikes, axillary or paniculate. 
Spikes very short, head-like, all axillary. Perianth 

glabrous . . 7. Altemnthera. 
Spikes 5 1  in. long, axillary or paniculate. Perianth 

hairy . . 5. Brua. 
Flowers in globose whorls containing numerous, hooked 

perianth-lobes and aggregated in terminal or panicled 
' spikes 4. Cyathula. 



1. DEERINGIA. In honour of G. C. Deering, a botanist of 
the eighteenth century .-Most warin regions of the Old World. 

Deeringia celosioides, R. Br. ; Fl. Br. I nd .  iv. 714. A climb- 
ing undershrub with long, arching branches. Leaves alternate, 
stalked, ovate or broadly lanceolate, 2-5 in., long-pointed. 
Flowers shortly stalked, pale yellow-green, in simple or branched 
racemes 4-10 in. long, forming terminal panicles. Perianth 
herbaceous, 5-parted ; segments ovate, concave, spreading or 
reflexed. Stamens 5, united a t  the base. Ovary ovoid ; style 
short, 3-parted. Fruit berry-like, red, globose, nearly 4 in. diam., 
seated on the persistent perianth and containing usually 3 small 
seeds a t  the base of the cavity. 

Sutlej vdley ; July-October.-N. India, ascending to  5000 ft.-Tropical 
Asin, Australia. 

2. CELOSIA. Etyinology doubtful.-Most tropical regions. 

Celosia argentea, Linn. ; Fl. Br. Ind. iv. 7 14. An erect, annual, 
glabrous herb, 1-3 ft. Leaves alternate, stalked or nearly sessile, 
linear or narrowly lanceolate, 1-6 in. Flowers white, shining, 
crowded in ovoid or cylindric, terminal, simple spikes 1-8 in. long, 
resembling the inflorescence of a grass, often pink at the tip. 
Perianth scarious, 5-parted ; segments lanceolate, acute. Stamens 
5, united a t  the base in a short tube. Ovary ovoid ; style long, 
tip 2-lobed. Fruit dry, membranous, ovoid, enclosed by the 
perianth and containing several small seeds a t  the base of the 
cavity. 

Valleys below Simla, common in fields and hedges ; RTay-Oct,ober.-- 
Throughout India, ascending to 4000 ft.-Most tropical regions. 

3. BOSIA. In honour of E. G. Bose, a Gerinnn botanist of the 
eighteenth century.-N.W. India, S. Europe, Canary Islands. 

Bosia Amherstiana, Hook. f . ;  Fl. Br. Ind. iv. 716. A glabroup, 
erect shrub. Leaves alternate, shortly stalked, ovate-lanceolntc~, 
2;-5 x 1 $-3 in., acute. Flowers green, nearly sessile, crowded in 
axillary, simple or compound spikes, erect or forming a spreading, 
terminal panicle. Perianth herbaceous, 5- or 4-parted ; segments 
erect, ovate, concave, margins inembranous. Stamens 5 or 4 ; 
filaments long, protruding, united a t  the base. Ovary oblong ; 
style short, stigmas 2. thicllc, persistont. Fruit berry-like, red, 
globose, in. diam. 

Simla, common, ascending to 6500 ft,. ; n4;~.y-Octc~l~er.-Knsl1mir to 
Ynrlrand. 

4. CYATHULA. The Grcel; for n sinall cup ; referring to the 
flower.-Warm regions of Asia, Africa and America. 
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Straggling undershrubs. Leaves oppo~ite, shortly stalked, 
broadly ovate, long-pointed. Flowers white, shining, in smell 
clusters crowded in globose whorls forming terminal, often panioled 
spikes, each cluster containing 1 or 2 perfect flowers and several 
imperfect ones which are reduced to a single, hooked ycrianth- 
segment. Perfect flowers : perianth scarious, &parted, segment8 
narrowly lanceolate, acute ; stainens 5, altcrnato \i.ith 5 oblong, 
fringed staminodes and unit'ed with tho111 a t  thc base ; ovary ovoid, 

style slentier, stigma capitate. Fruit a dry. ovoid utricle enclosed 
by the perianth and containing a single seed. 

-- 
Leaves thick, tomentose. Spikes long . . 1. ('. tonzentoscc. 
Leaves thin, nearly glabrous. Spikes glubosc: . . 2. C.  cupilutn. 

1 .  Cyathula tomentosa, Moq. ; 4'1. Br. I d .  i\-. '722. Densely 
woolly. Leaves lanceolate to orbicular, 2-10 in. long, acute, 
shortly stalked. Spikes 2-6 in. long, stalked ; clusters of flowers 
crowded or separated. Sepals linear-lanceolate, 2 or all ending in 
hooked awns, lengthening with age. (Pig. 132.) 

Sinila, common ; August-0cbober.-Icashmir t o  Silikim and Iihasia, 2000- 
7000 ft. 
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2. Cyathula capitata, Moq. ; PI. Br. ind. iv. 722. Less hairy 
t.llan C. torner~tosa. Leaves shortly stalked, oval, acuminatc, 
2-5 in. long. Heads about 1 in. in diam., white, glistening. 

Simla, common ; August, September.-Kashmir to  Sikkim, (i000-9000 f t .  

5. ZRUA. Fro111 arua, the Arabic name of this or an allied 
plant.-Warm regions of Asia and Africa. 

Rrua scandens, Wull. ; PI. Br. I n d .  iv. 727. A grey-tomen- 
tose, climbing undershrub. Leaves alternate or opposite, shortly 
stalked, hairy, ovate, 1-4 in., acute. Flowers polygamous, silvery 
white, crowded in shining, ovoid or oblong, sessile, axillary or 
paniculate spikes h1 in. long. Perianth scarious, hairy outside, 
5-parted ; segments lanceolate, finely pointed. Stamens 5 or 4, 
usually unequal, alternate with 5 or 4 linear, short or long 
staminodes and united with them a t  the base. Ovary ovoid ; 
style short, stigma capitate. Fruit a dry, ovoid utricle enclosed 
by the perianth and containing a single seed. 

Valleys below Simla, common ; July-October.-Throughout India, ascelldilig 
to  6000 ft.-Tropical Asia and Africa. 

6. ACHYRANTHES. Prom the Greek achyron, chaff, and 
anthos, a flower ; referring to the scarious inflorescence.-Nearly 
all tropical and subtropical regions. 

Straggling, more or less hairy undershrubs ; stems usually 
dividing into long, rambling branches. Leaves opposite, shortly 
stalked. Flowers shining, dull green or tinged with purple, soon 
deflexed, crowded in long, terminal, simple spikes elongating as 
the fruit forms ; bracts and bracteoles spinescent. Perianth stiff, 
scarious, 5-parted ; segments lanceolate, acute. Stamens 5, 
alternate with 5 oblong staminodes and united with them a t  the 
base. Ovary oblong ; style long, stigma capitate. Fruit an 
oblong utricle enclosed by the perianth and containing a single 
seed. 

Leaves thick, leathery, not long-pointed. Spikes robust, up 
to  18 in. long . . 1. A .  uapwcl.. 

Leaves thin, membranous, narrowed in a long, slender point. 
Spikes slender, rarcly more than 4-5 in. long . . 2. A. bidc7dulo. 

1. Aehyranthes aspera, Linr~. ; kill. l'r. J u d .  iv. 730. Leavets 
usually thick, leathery, broadly ovate or orbicular. 3-5 x 2-3 in. 
Spikes robust, up to 18 in. long. 

Simla, common ; RIay-October.-ThrougIlout India., ssceiicli~ig to 7000 ft.- 
&lost tropical regions. 

2. Aehyranthes bidentata, Rl. ; Fl. Br. I n d .  iv. 730. Leaves 
thin, membranous, ovate-lanceolate, 3-6 ~ 1 9 - 3  in., narrowed 
upwards in a, long, slender point. Spikes slender, rarely more 
than 4-5 in. long. Staininodes minutely toothed a t  the tip. 
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Simla, common ; May-October.-Hilly districts thruugkout India, asccndulg 
t u  7000 ft.-Tropical Asin. 

7. ALTERNANTHERA. Of Latin origin, referring to the 
stamens.-Tropical and subtrol~ical regions. 

Alternanthera sessilis, 1C. Ur. ; FZ. Br. l ~ z c l .  iv. 731. A pro- 
strate or ascending, nearly glabrous herb, branching from the basc, 
6-18 in. Leaves opposite, nearly sessile, narrowly oblong or 
ovate, 1-3 in., obtuse. Flowers miiute, white, crowded in shining, 
very short, head-like, sessile, axillary spikes. Perianth scarious, 
5-parted ; segments ovate, acute. Stamens 5, the alternate onets 
sometimes without anthers ; filaments united a t  the bat;e, anthers 
1-celled. Ovary ovoid, notched a t  the top ; style very short, 
stigma capitate. Fruit a drv, flattened utricle enclosed by the 
perianth and containing a sihgle seed. 

Valleys below Simla, in ricefields or ditches ; July-October.-Throughout 
India, ascending to 4000 ft.-Most warm countries. 

LXXX. CHENOPODIACEE 

ERECT or diffuse herbs, often with a meal-like covering. Leaves 
alternate, more or less lobed and toothed ; stipules none. Flowers 
minute, green, usually 2-sexual, sessile, single or arranged in 
sinall clusters. Perianth-segments hypogynous, 5, rarely 3 or 
none, more or less united a t  the base. Stamens 5 ,  rarely fewer, 
hypogynous, opposite the segments, anthers 2-celled. Ovary 
free, ovoid or flattened, 1-celled ; stigmas 2 or 3. Fruit a utricle 
seated on or enclosed by the more or less thickened perianth or 
bracts ; seed solitary, u&ally kidney-shaped, with a black, brittle, 
shell-like coat.-Spread over the whole world ; specially abundant 
in Central Asian and African deserts. 

The cultivated Beetroot, Beta vulgaris, and the Spinach, Spinacia oleracea, 
belong to this Order. 
l!lowers 2-sexual. 

Inflorescence spiny. Fruit cxpoeed . . 1. Acroylocl~in.. 
Inflorescence smooth. Fruit enclosed in the persistent 

perianth . . 2. C,'he~wpdiuvn. 
Ploivers sexual. Fruit enclosed in 2 bracts . . 3. Atriplex. 

1. ACROGLOCHIN. Froin the Greek ukros, sul~lmit,. and 
g loc i~ i~ t ,  a point, referring to t,he spiny inflorescence.-N. India, 
W. China. 

*Acroglochin chenopodioides, ~!!chrud. ; PI. Br. I Y L ~ .  \-. 3. An 
erect, glabrous, branched herb, 1-2 f t .  Leaves stalked, orate, 
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1-29 in., acute ; margins irregularly lobed ; tceth numerous, sharl~, 
unequal. Flowers 2-sexual, clustered in short, axillary cylncs 
bearing numerous, needle-lilto, barren branchlets. Pcrianth- 
segments 5, acute, persistent. Stamens 1-3. Stigmas 2. Ut,riclo 
flattened, discoid, exposed, opening transversely. 

Kashmir to IZuniaoii ; July, August.-W. Himalaya, 5000-8000 ft.-China. 

2. CHENOPODIUM. Froin the Greek chen, a goose, and 
(POWS, a, foot ; referring to the shape of the leaves.-Nearly the 
whole globe ; (Britain, Goosefoot). 

Erect herbs, glabrous, mealy or glandular-pubescent ; steins 
angled and grooved. Leaves inore or less sinuately lobed. 
Flowers %sexual, in small clusters sessile on short, axillary spil<es 
or panicles, which are sometimes coirlbined to form a large, 
terminal panicle. Perianth-segments 5, equal. Styles 2 or 3. 
Utricle enclosed in the slightly thickened perianth-segments. 
Scentless or slightly fetid herbs. Flo\\ier-clusters i11 s1)ikes. 

Leaves ovate or oblong, upper ones entire. Seeds 
smooth . . 1. C'. a l b u ~ t ~ .  

Leaves broadly triangular, upper ones lobed. Seeds 
minutely dotted . 2. C. optilifoliltm. 

Strongly aromatic herbs. Plower-cluuteru in short, axillary 
panicles . . 3. C. Botrye. 

1. Chenopodium album, Linn. ; Pi. Br. l nd .  v. 3. Oftell ~l~caly-  
white especially on the flowers and under side of the leavcs. 
sometimes pale green ; stems 1-3 f t .  Leaves stalked, extreme13 
variable ; lower ones ovate or oblong, 1-2 in., margins more or 
less sinuate, sometimes angular or toothed ; upper usually 
narrow and entire. Flower-clusters in axillary spikes, ofton 
tinged with purple, the upper ones forming a long panicle leafy at 
the base. Utricle entirely covered by the persistent periunt'h ; 
seeds smooth. 

Simla, common in wautc placcs; iI1iz-y-October.-Throughout India, 
ascending to 12,000 ft.-All regions (Britain, White Goosefoot). 

Cultivated in the hills as ;L rainy season crop for its leaves alld secds. Tlie 
cultivated plants nro oftcn 10 f t .  high with leaves 4-6 in. long. 

*2. Chenopodiurn opulifolium, Scl~rad. ; J'l. Br. In(!. v. 3. 
Habit of and closely allied to C. album. Usually mealy. Leaves 
long-stalked, broadly triangular, about 1i in. ctzch way. ~narghs 
sinuate or irregularly lobed ; upper leavcs similar to thc lower. 
Utricle only partially covered by the persistent perianth ; seeds 
minutely dotted. 

Kashniir to Nepal ; May-October.- N. India, nsceiidilig to 8000 ft.-N. and 
W. Asia, Europe. 

3- Chenopodium Botrys, Liwn. ; l q l .  Br. Ind. v. 3. Strongly uso- 
~natic, glandular-pubescent ; steins 6-18 in. ; bra~iches nuincrous, 
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spreading ant1 recurvcbci. l ~ b i ) \ . c ~ s  s t ~ ~ l l < c ~ l ,  ot)long, I--:$ in.. 1 1 i r 1 -  
nately lobed, tho upper ones nearly c:ntir-ch. Plo~rlc:r-oluuters in 
numerous, ahort, rtxillary prniclm forlniny large, t(hr111ina1 panicles. 
Perianth glandular-puh'escent. Sced anmoth. (Fig. 143.) 

Simla, May-October.-N.W. India ascending to 10,000 ft.-.N. and \Y. AR~R , 
N. Africa, Europe. 

3. ATRIPLEX. Derivation obscure.-Temperate and tropicn 
regions. 

"Atriplex crassifolia, C. A.  Me!]. ; PI. LSr. I?crl. I-. 5. An crect 
or diffuse herb, 1-2 ft., usually mealy ; stc~ns and branches white. 
h a v e s  stallred, oblong or ovate, 1-14 in., entire or the ~uargins 
sinuate, tip pointed or obtuse. base wedge-shaped or sagitdate. 
Flowers 1-sexual, male and feniale on t,he same plant. Malc 
flowers : bracts 2 ; perianth-segments and stainelis 3 or 5 ; flomer- 
clusters in long, ternlinal, slender, interrupted spikes. Female 
flowers : bracts 2 ; perianth none ; stigmas 2 ; flower-clusters 
sinnll, nxillary. on the l o \ r ~ ~ r  partl.. of the branches. Utricle 

2 8 



4 1-8 LXXX. C)HENOPOT)TACE~ 

chnclosed by the much enlarged, leaf-like bracts each bearing a 
t'llicb, white, convex, smooth disk on its base. 

Plains of N.W. India, ascending to 8000 ft. ; June-October.-Central and 
W. Asia. 

The name crassifoliu, thick-leaved, is not appropriate. 

LXXXI. PHYTOLACCACEE 

DIFFERS from Chenopodiacece in the larger number of stamens, 
and the compound ovary. 

PHYTOLACCA. From the Greek phyton, a plant, and the 
French lac, lake-colour, referring to the crimson juice of the fruit. 
-Tropical and subtropical regions. 

Phytolacca acinosa, Roxh. ; F1. Br. Ind. v. 21. A nearly 
glabrous, erect herb ; stems 3-5 ft., robust, succulent. Leaves 
alternate, broadly lanceolate, 6-10 in., entire long-pointed, nar- 
rowed into a short stalk ; stipules none. Flowers ij in. diam., 
pale green, 2-sexual, in leaf-opposed, cylindrical racemes 2-6 in. 
long ; bracts linear. Perianth of 5 nearly separate segments. 
Stamens 8-10 ; filaments united a t  the base, anthers 2-celled, 
soon falling off. Ovary composed of 6-8 carpels arranged in a 
whorl, each with a short, recurved stigma. Fruit dark purple, 
succulent, crowded in an erect, thick raceme 4-8 in. long ; carpels 
separating when ripe and each containing a single black, shining, 
kidney-shaped seed. 

Cultivated and often seen as an escape near villages, 4000-9000 ft. ; May, 
June.-China, Japan. 

An introduced Chinese plant having poisonous properties, but the leaves 
are cooked and eaten. 

LXXXII. POLYGONACEE 

HERBS, rarely shrubs ; stem and branches thickened a t  the joints. 
Leaves alternate, simple, rarely lobed ; stipules membranous, 
more or less sheathing the stem. Flowers 2-, rarely 1-sexual, in 
racemes or panicles. Perianth of 5 or 6, rarely fewer segments. 
Stamens 5-8, rarely fewer ; anthers 2-celled. Ovary free, flattened 
or 3-angled ; styles 2 or 3, stigmas capitate or fringed ; ovule 1.  
Nut hard, more or less covered by the persistent perianth ; seed 
one.-A large Order inhabiting all temperate and cold regions, 
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A \vil(l Rhul)arb, I Z Z L P U ~ I L  Idll~odi, Wall., KI-OWU OII  111(. C'hor anfl on Xlnrrlli a t  
11,000-12,000 f t .  It is 6 4  f t .  high, with large leaveu oftcn 2 ft. diarn., and an 
erect panicle 2-3 f t .  long of   mall fiowcrs. 

Perianth 4- or 5-parted. Stigma8 cnpitate. 
Nut enclosed in the perianth-segments . . I .  I'olygonum. 
Nut only partially enclosed in the perianth-segments . 2. Fagopyrum. 

Perianth 6-parted. Stigmas fringed . . 3. Rumez. 

1. POLYGONURI. From the Greek polus, many, and gonu, 
the knee, referring to the stem being often enlarged and bent a t  
the j oints.-Nearly all regions. 

Herbs, rarely of shrubby habit ; stems erect or prostrate. 
Leaves entire ; stipules sheathing the stem, often fringed a t  the 
edge, usually becoming torn and jagged, minute and 2-partite 
only in P. filicaule. Flowers 2-sexual, small, shortly stalked, 
rarely sessile, usually pink or white, in bracteate clusters, axillarv 
or forming racemes, heads or panicles ; bracts flat or tubulai, 
each containing usually 2 4  flowers. Perianth sometimes glan- 
dular, 4- or 5-cleft, the 2 outer segments uuually the smaller. 
Stanlens 4-8, rarely fewer, alternating with small, honey-secreting 
glands, except species 2 t~ 5 ; anthers attached by the centre. 
Ovary flattened or 3-angled ; styles 2 or 3, free or more or less 
united, stigmas capitate. Nut 3-angled or flattened like a lens 
with convex faces, usually smooth and black, enclosed in and not 
longer than the perianth. 

Stipules 2-parted, minute. 

Stems straw-like, very slender. Flowers minute . . 1. P. ,filiccterle. 

Stipules tubular. 

Stems erect or prostrate. 
Plowers axillary. 

Nerves of stipules prominent. 
Stems rough. Leaves ovate . 
Stems smooth. Leaves narrowly 1anceola.te . 

Nerves of stipules none or very faint,. 
Perianth shortly toothed . 
Pe~ianth  deeply toothed . 

Flowers in termina.1 racemes. 
Bracts flat. 

Bracts hairy. Styles 2. Nut flattened . 
Bracts glabrous. Styles 3. Nut 3-a.nglcd. 

Leaves ovate, cordate . 
Leaves linear-lanceolate . 

Bracts tubular. 
Stipules not fringed a t  the margin. 

Leaves glabrous . 
Leaves minutely hairy on t.he margins, mid- 

rib and nerves . 
Stipules fringed a t  the margin. 

Stipules hairy. 
Styles 2. Nut flattened . 
Styles 3. Nut 3-angled . 

11. P. minus. 
12. P. Donii. 
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Stipules glabrous or only minutely hairy on 
the nerves . . 13. P. Hydropiper. 

Flowers in heads or short spikes. 
Stems terete, not prickly. 

Heads solitary or 2 together. 
Leaf-stalks $-1 in., winged . . 14. P. ctlaturn. 
Leaf-stalks less than t in., not winged . . 16. P. capitaturn. 

Heads in clusters or corymbs . . 16. P. chinense. 
Stems square, prickly along the angles . . 17. P. sagittaturn. 

Flowers in large, erect panicles . . 18. P. polystacl~?/urn. 
Stems twining. Nu> enclosed in the 3 winged segments 

of the periant,h . . 19. P. pterocnrpum. 

1. Polygonurn filicaule, Wall. ; Fl. Br. Ind. v. 25. Steins 
nearly erect, straw-like, tufted, 4-18 in., hairv below the joints and 
on the upper parts, glabrous elsewhere. ~ k a v e s  distant, shortly 
stalked, hairy, ovate or broadly lanceolate, 9-1 in. ; stipules 
minute, 2-parted, hairy. Flowers very small, white, shortly stalked, 
in axillary and terminal clusters. Perianth 5-parted. Stamens 3 
or 4 ; filaments wry  short. Styles 3, free, minute. Kut 3-angled. 

Huttoo ; August.-Temperate Himalaya, 9000-16,000 f t .  

3. Polygonurn recumbens, Royle ; Fl. Br. Ind. r. 25. Stems 
and branches prostrate, 1-2 ft., grooved, rough, leafy, flowering 
throughout their length or sometimes barren. Leaves shortly 
stalked, rough especially on the edges and lower surface, broadly 
ovate, $-1 in., usually acute ; stipules tubular, with 2 long bristles. 
Flowers small, white or pink, in axillary clusters. Perianth 4- or 
5-parted. Stamens 4 or 5. Styles 3, free, minute. R'ut 3-angled. 
smooth and shining. 

Simla, common ; July-September.-W. Himalaya, 4000-8000 f t .  

3. Polygonurn aviculare, Linn. ; Fl. Br. Ind. v. 26, including 
P. Roylei, Bab. ; Trans. Linn. Soc. xviii. p. 115. Stems and 
branches prostrate, 1-2 ft., smooth, leafy, finely grooved, flower- 
ing throughout their length or soizletiines barren. Leaves nearly 
sessile, narrowly lanceolate, 4-1 in., sonletinles glandular-dotted ; 
stipules tubular, long, nerves several, strong, straight. the ttips 
more or less projecting. Flowers small, green, tipped with white 
or red, in axillary clusters. Perianth 4- or 5-parted. Stamens 4 
or 5. Styles 3, free. minute. Nut 3-angled, minutely wrinkled. 

Simla ; June-October.-W. Himalaya, (5000-10,000 ft.-N. Asia, Europe 
including Britain (Knot-grass). 

,4 very variable plant. 

"4. Polygonurn tubulosum, Boiss. ; Pl. Br. Ind. v. 27. Stems 
and branches prostrate, wiry, rarely more than 6 in., leafy, angled, 
not grooved, flowering throughout their length. Leaves sessile, 
linear, less than 4 in., crowded ; stipules conspicuous, tubular, long, 
white, transparent, nerves none or very faint. Flon~ers verv small. 
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white or pink, sessile, in axillary clusters. Perianth ~hortly 4- or 
5-toothed. Stamens usuallv 4 or 5. Styles 3, free, ~ninu t,e. Nut 
3-angled, smooth, shining. " 

N.W. Himalaya, 6000-7000 ft. ; June-Sel)tembe~-.-W. Asia. 

5. Polygonurn plebejurn, IZ. Br. ; Fl. Br. Ind.  v. 27.  Steins 
and branches prostrate, 6-24 in.. leafy. tcrcte, finely groo\~erl, 
slnooth, flowering throughout their length. Leaves linear or 
narrowly obovate, rarely more than 4 in. ; stipules tubular, short, 
transparent, nerves none or faint. Flowers minute, white or pale 
'pink, in axillary clusters half concealed among the stipules. 
Peri.anth 4- or 5-parted. Stamens 4 or 5. Styles 3, free, minute. 
Nut 3-angled, smooth, shining. 

Valleys below Simla ; April-October.-Thrc~ughout India, ascending to 
5000 ft.-Asia, Africa, Australia. 

A variable plant. 

6. Polygonum orientale, Linn. ; PI. Br. Ind. v. 30. An erect, 
softly hairy herb ; stems robust, 3-10 ft . ,  grooved, branched. 
Leaves pubescent, long-stalked, ovate, 6-9 x 2&:5 in., acute ; 
stipules tubular, mouth truncate, dilated, lnargln often green 
and lobed. Flowers red or white, in dense, erect or drooping 
racemes 2 4  in. long forming terminal panicles ; bracts flat, ovate. 
densely hairy, each containing 3-6 flowers. Perianth 4- or 5- 
parted. Stainens 7 or 8. Styles 2, united for half their length. 
Nut round, flattened. 

I11 swamps ; April-November.-N. India, ascending t,o 5000 ft.-Tropical 
Asia, often cultivated. 

7. Polygonurn amplexieaule, Don ; E'l. Br. 11~d.  v. 3%. A 
nearly glabrous, erect herb ; stems tufted, 2-3 ft., slender. Leaves 
few, distant, lower long-stalked, upper stein-clasping, ovate: 3-6 
in., cordate, long-pointed, minutely crenate ; stipules tubular, 1-2 
in. Flowers pink or deep red, varying to white, i-+ in. diam., 
crowded in one or two erect racenles 2-6 in. long ; bracts flat, 
scarious, glabrous, ovate, acute. Perianth 5-parted. Stamens 8. 
Styles 3, free, long. Nut 3-angled, suiooth, shining. 

Simla, Alahasu, common ; June0ctober.-Temperate Himalaya, (i000- 
10,000 ft. 

In the Pi. Br. I d .  this species is divided into the type, having flowers i-i 
in. dianl., and var. speciosum with broader leaves, shorter spikes and deep red 
flowers in. diain. Both forms occur at Simla, the latter variety usually at  
higher elevations. 

8. Polygonum Emodi, Meis.sn. ; PI. Br. Ind. v. 33. Glabrous ; 
steins woody, prostrate, rooting a t  the joints : branches 6-10 in., 
leafy, ascending. Leaves nearly sessile, stiff, linear-lanceolate, 
14-2 in.. acute ; stipules tiibular, 1 in., long-point'ed, inore or less 
divided from the tip, nerves many. Flowers red, in erect, termina! 
racemes 1-1+ hl., solitary or taro together ; bracts flat, orate, acute, 
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glabrous, scarious. Perianth 5-parted. Stamens 8. Styles 3, 
united for half their length. Nut 3-angled, smooth, shining. 

Jeko, Mutisna, Nltrkunda, on dry rocks ; July-September.-Ternpcri~tc: 
Himalaya, 8000-1 1,000 ft. 

9. ~olygonum glabrum, Willd. ; F1. BY. Ind. v. 34. Glabrous ; 
stems 2 4  ft., erect, branched. Leaves shortly atalked, broadly 
or narrowly lanceolate, 4-7 in., finely pointed, minutely glandular ; 
stipules tubular, $ in., not fringed. Plowers pink or white, vary- 
ing much in size, in erect, slender racemes 2-4 in. long, forming 
a terminal panicle ; bracts tubular, glabrous. Perianth usually 
5-parted. Stamens 6-8. Styles usually 2, sometimes 3, united 
below the middle. Nut usually rounded and flattened, 3-angled 
in the 3-styled flowers. 

Simla, in ditches, ctc. ; May-October.-Throughout Indis, ascending to 
6000 ft.-Tropical Asia, Africa, America. 

s 

10. Polygonum simlense, Royle ; Bab. in Trans. Linn. Xoc. 
xviii. (1841) 102, including var. nodosum and var. laxurn of P. 
lapnthifolium, Linn. ; Fl. Er. Ind. v. 35. Stems 1-2 ft., glabrous 
on the lower parts, rough with minute glands upwards. Leaves 
gland-dotted, on short, narrowly winged sta-lks, the uppermost 
sessile, lanceolate, 3-6 in., finely pointed, narrowed to the base, 
the margins, midrib and nerves more or less covered with small, 
coarse, appressed hairs pointing upwards ; stipules tubular, not 
fringed. Flower red, &-& in. long, in erect or half-drooping 
racemes 19-2 in. long, axillary or forming terminal panicles ; bracts 
tubular, short. Perianth 4-parted. Stamens 6. Styles 2, united 
close to the base. Nut round, flattened, minutely dotted. 

Near Matiaua slid in lui~rshcs near Thcog.-N. India, sscendilig to 7000 ft. 

'I: 11 .  Polygonum minus, Huds. ; l f l l .  Br. lntl. v. 36. Ste111s gla- 
brous. 6-12 in., slendcr, angled and creeping a t  the base, the11 
ascending. Leaves sessile, glabrous, linear or lanceolate, 1-2 in.. 
pointed ; stipules tubular, + in., thinly hairy, truncate, fringed 
with short bristles. Flowers minute, pink or red, in slender, erect. 
terminal racemes 4-1 in. long ; bracts tubular, short, fringed with 
bristles. Perianth $parted. Stamens 5. Styles 2, united for 
half their length. Nut round, flattened, smooth, shining. 

Throughout India, ascending to 6000 ft., common in ditches ; January- 
December.-Asia, Europe, including Britain. 

12. Polygonurn Donii, Meissn. ; Fl. Br. Ind. v. 38, under P. 
serratulum. Stems glabrous, 1-3 f t  . , procumbent and rooting a t  
the joints, then ascending. Leaves variable, sessile, lanceolate, 
narrowed to both ends or nearly linear, 2-5 in., both surfaces 
rough with minute points, margins and midrib more or less 
covered with small, appressed hairs pointing up\vards, ot1hc~r\visc 
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glabrous ; stipules tubular, thinly hairy, fringed with the long 
points' of the projecting nerves. Flowers pink or white, A in. 
long, in slender, erect or drooping raccmcts 1-2 in. long ; bracts 
tubular, fringed with long, needle-liltc  point^. Perianth 5-parted, 
sometimes glandular. Stamens 8. Styles 3, united for half their 
length. Nut 3-angled, smooth. 

Simla, Tara Devi, Narkunda, usually near water ; July-October.-N.W. 
Himalaya, 6000-10,000 ft. 

13. Polygonurn Hydropiper, Linn. ; Fl. Br. I r d .  v. 39. Sterns 
12-18 in., prostrate and rooting a t  the lower joints, then ascending, 
minutely glandular, glabrous, much-branched, swollen at the 
joints. Leaves shortly stalked, lanceolate, 3-3 in., narrowed 
to the base, glandular-dotted, inidrib lninutely hairy ; stipules 
tubular, about $ in., inflated near the iniddlc, glabrous or ~rlinutely 
hairy on the nerves, fringed with unequal bristles. Plo\vt.rs pink 
or red, in slender, interrupted racemes 2-3 in. long, tips drooping ; 
bracts tubular, shortly fringed. Periaiith 5-parted, glandular. 
Stamen8 usually 6. Styles 2 or 3, free ncarly to the base. Xuts 
finely dotted, of the 2-styled flo\ver~ flattened and circular, of thy 
3-styled %angled. 

Simla, Nal Dehra, usually near water ; July-Octobrr..-Throughout llldi;~, 
ascending to TOO0 ft.-N. temperate and tropical reqions, including 13ritaili 
( Water-pepper).-Australia. 

The leaves have an acrid taste. 

14. Polygonurn alaturn, Buclb.-Ham. ; 3'1. Br. Ir~cl. \-. 41. r-2 
very variable plant. Steins erect, glabrous or thllily hairy : in the 
sinaller forlllv 3-6 in., slender and unbranched ; in the larger 
6-18 in., robust and branched. Leaves glabrous. rarely hairy, 
gland-dotted, rough \\.itch ~ninute l~oints, ovate, obtuse or acutc. 
abrupt'ly or gradually narro\ved into u \ringed st'rtlk solllt.ti111cs 
eared a t  its base ; in the snlallcr foruls 4-4 in. : in tlle 1argc.r 
1-3 in. ; stipules tubular, hairy or glandular toivards the base, not 
fringed. Flowers white, purple or red, in heads +& in. diam., 
usually with a sessile involucral leaf ; stalks glandular-hairy near 
the top ; bracts flat, glabrous. Perianth 4- or 5-parted. Staniens 
6 or 8. Styles 2 or 3, united to near the top. Nut quite enclosed 
in the perianth, 3-angled, or flattened and circular, minutely 
dotted. 

Simla, abundant in damp places ; January-December.-Hilly districts 
tliroughout India, up to 10,000 ft.-\V. Asia, Africa. 

In the P1. Br. Ind. this species is divided into six varieties, four of which, 
viz. nepaleme, paruiJlorum, Metzia?~?tm, and rigidulum, arc found at Simla ; 
these are included in the above description. Their differences do not appear 
constant. 

15. Polygonurn capitatum, Buck.-Ham. ; PI. Br. I d .  v. 44. 
Rootstock woody ; stems many, leafy, 6-10 in.. trailing and root- 
ing, red-brown: hairy. Lea\-es in 2 ro\vs, broadly ovate, 2-1 ; in., 



acute, inore or less docvliy on both surfaces, inargins fringed ; 
stalks very short,. llsually with 2 rounded ears a t  their base : 
stipules tubular, -1-a in. , glandular-hairy . Plowers pink, in dense 
heads I-; in. diaui., on hairv and glandular stalks, usually 2 
together, one being often n;arly sessile ; brac:ts flat, acute. 
Perianth 5-parted. Sta~zlens 8. Styles 3, united for $ of their 
length. Nut 3-angled, dull black, cncloscd in the adherent 
perianth. (Fig. 134.) 

Sirnla, very conllnon on rocku, walls, etc. ; JUI~L-Noven1ber.-Temperate 
Himaluya, 4000-(3000 ft  . 

Frc. 131. POLYGONUM CAPITATUM. 

16. Polygonurn chinense, Linn. ; PI. Br. Intl, v. 44. A nearly 
erect shrub, 3-5 f t .  ; stems glabrous, angled, finely grooved. 
Leaves rough with minute prickles, oblong-lanceolate, 5 x 13 in., 
long-pointed ; stalbs shortly winged near the top, sometimes 
2-eared a t  the base ; stipulcs tubular, white, very long, nerves 
numerous, parallel, base glandular. Flowers white or pink, in 
heads 4-4 in. diam., on glandular stalks forming a corymb ; bracts 
flat, ovate. Perianth 5-parted. Stamens 8. Stvles 3, united for 
about half their length. Nut 3-angled, dull black. 

Silnln, the Glen ; September, October.-Hilly districts throughout India, up  
to 8000 ft.-Tropical Asia on hills and mountains. 

In the F1. Hr. lnd. this species i s  dividcd into five varieties, of which only 
one, corymho.c~tn~, occurs a t  Simla. 
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:" 17. Polygonurn saglttatum, Lin~z. ; 31. Br. Ind. v. 47. Ste111w 
glabrous, 1-3 It., nearly erect or prostrate, square, with emall, 
sharp, recurved prickles along the angles. Leaves thinly hairy, 
stalked or the upper nearly sessile, linear-oblong, 1-2 in., pointed, 
arrowhead-shaped, the stalks and midrib prickly ; stipules tubular, 
short. Flowers pink, in smsll, long-stalked heads ; bracts flat. 

Perianth 5-parted. Stamens 6 or 8. Styles 3, free nearly to the 
base. Nut 3-angled. 

Kulu to Assam, 4000-8000 ft. ; May-October.-W. Himalaya, 7000-8000 ft. 
-N. Asia, N. America. 

Cornmoll in ricefields and wet, places, sometimes growing in dense masses. 

18. Polygonurn polystachyum, Wall. ; PZ. Br. Ind. v. 50. 
Shrubby, erect, 3-6 f t .  ; stems angled, hairy, beconling tomentose 
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in the upper parts. Leaves stalked or the upper nearly ses~ile, 
oblong-lanceolate, 4-9 x 1 $-3 $ in., long-pointed, upper surface 
glabrous or thinly hairy, the lower softly and densely hairy 
especially on the midrib and nerves ; stipules tubular, very long, 
hairy, strongly nerved, pointed. Flowers white or tinged with 
pink, in terminal, usually erect panicles 6-18 in. long ; bracts flat. 
Perianth 5-parted, $ in. diam. ; segments spreading, the 2 outer 
narrow, the 3 inner much broader. Stamens 8. Styles 3, free 
nearly to the base. Nut 3-angled, pale brown. (Fig. 135.) 

Matiana, Narkunda, abundant in forest ; July-October.-Temperate Hinia- 
laya, 7000-12.000 ft.-W. Asia. 

The leaves are used as a potherb. 

19. Polygonurn pteroearpum, Wall. ; 1 .  Br. I d .  v. 54. 
Glabrous ; stems twining, grooved, minutely rough on tlle ribs. 
Leaves stalked, cordate, ovate, 3 x2 in., long-pointed, basal lobes 
rounded ; stipules tubular, short. Plowers green or tinged wit11 
pink, on curved stalks in short, axillary racemes or clusters ; bracts 
flat. Perianth 5-parted, margins of segments white. Stamens 8. 
Styles 3, united for half their length. Nut 3-angled, acute a t  both 
ends, enclosed in the three enlarged and broadly winged outer 
segments of the perianth ; stalk more or less winged, sometimes 
to its base. 

Simla, Annandale ; June-October.-Temperate Himalaya, 6000-0000 ft. 

2. FAGOPYRUM. Froin the Greek phqein,  to eat, and pyros, 
wheat ; referring to the edible seeds.-Temperate Asia. Europe 
( Buckwheat). 

r 1  lhc: Huwers of l ~ ~ e ! ~ ~ ~ ) y r ~ e t t e  ~ c :  so~~iet i i~les  dilnorphic, that  is, s1lo1.t-stylctl 
with 10llg stanions, 01. lol~g-stylcrl with short staii~cns, as in Lylkrictte, lieire- 
~ a r d l i u ,  Yritte~il~c a 1 ~ 1  other gc11cra Lolungil~g t o  different orders. 

Fagopyrum eymosum, Meissr~. ; PI. Br. I d .  v. 55. A pubes- 
cent, erect, branching herb, 1-3 f t .  Leaves long-stalked, entire, 
broadly triangular, 2 4  in. across, acutely pointed, cordate, the 
uppermost narrower and stem-clasping ; stipules tubular. 
Flowers 2-sexual, small, white, in racemes 2-5 in. long forming 
long-sta.lked panicles ; flower-stalks jointed near the middle. 
Perianth 5-parted ; segments nearly equal, blunt. Stamens 8, 
alternating with honey-secreting glands. Styles 3, long, free ; 
stigmas capitate. Nut ovate, acutely 3-cornered, more than 
twice as long as the perianth enclosing its base. 

Simla, usually in woods ; July-September.-Temperate Himalaya, 5000- 
11,000 ft.-China. 

Two species of Pagoy)yrum are cultivated in the hills, and may often be 
found as escapes, namely :-F. esczelentum, Mcench, glabrous, flower-stalks not 
jointed ; and F. trr.trrriczi~n, G ~ r t n . ,  glabrous, faces of  the nut  deeply grooved, 
angles rounded. 
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8. RUMEX. The classical name of Sheep'a Sorrel, Rumea: 
AcetoseZ2u.-Most temperate regions. 

Erect, glabrous herbs ; stems and branches grooved. Leavcs 
oblong, ovate or hastate ; stipules tubular, not fringed, soon 
torn and disappearing. Flowers 2-sexual or polygamous, small, 
green, often turning red, in whorl-like, distant clusters forming 
terminal or axillary racemes or branching into panicles. Perianth 
6-parted. Stamens 6 ; anthers basifixed. Ovary 3-sided ; styles 
3, stigmas fringed. Nut brown, acutely 3-angled, enclosed in the 

three, enlarged and finely net-veined inner segments of the 
perianth or fruiting sepals. 

The absence of honey-secreting glands and the fringed stigmas point to the 
cross-fertilisation of the flowere being effected by the wind instead of by 
insects. 
Fruiting sepals entire. 

Lower leaves stalked, oblong ; upper sessile, lanceolate . 1. R. orientalis. 
Leaves all stalked, broadly triangular or 3-lobed . . 3. R. hmtatus. 

Fruiting sepals fringed . . 2. R. ~zepalensis. 

* 1. Rumex orientalis, Bernk. ; PI. Br. Ind. v. 58. Stems 
3 4  f t . ,  often very thick. Leaves entire, pointed ; lower ones long- 
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stalked, oblong, 1-2 ft., cordate ; upper sessile, smaller, lanceolate. 
Flowers 2-sexual, in crowded whorls forming leafy panicles, 12-18 
in. long, often very dense in fruit. Fruiting: sepals orbicular, entire, 
cordate, the mid-vein usually thickened and foriiiing a sinall 
tubercle like a grain of wheat. 

Kavhlnir to Kumaon ; J uly-October.-W. Himalaya, ($000-9000 ft.- 
W. Asia, S. Europe. 

2. Rumex nepalensis, Spreny. ; PI. Br. l j t d .  v. 60. Steins 
lar4 ft., robust ; branches stiff, spreading. Leaves entire, 
pointed ; lower ones long-stalked, oblong-ovate, 6 x 3 in. or larger, 
cordake ; upper nearly sessile, smaller, narrowed to the base ; 
upperinost sessile, lanceolate. Flowers 2-sexual, in whorls forming 
long, nearly leafless racemes. Fruiting sepals broadly ovate, 
fringedwith comb-like, hooked teeth, the inid-vein of one thickened 
and forming an oblong tubercle. 

Simla, common on roadsides ; May-October.-Temperate Himalaya, 4000- 
0000 ft.-Hills in S.E. India.-W. Asis, S. Afrida. 

Habit of R. obtlisifolius, Lima. Common on waste ground in England. 

3. Rumex hastatus, Don ; F1. Br. Ind. v. 60, including K. 
scutatus, Linn. ; Fl. Br. Ind. v. 60. Stems 1-2 f t .  ; branches 
numerous, slender, erect. Lea\res stalked, entire, broadly tri- 
angular, long-pointed, 1-2i x$-2 in. ; or hastately 3-lobed, t'he 
lobes narrow or almost linear. Flowers polygamous, in small 
whorls racenied and forming panicles, often dense in fruit'. 
Fruiting . sepals orbicular, pink, not fringed, notched a t  both 
ends. (Fig. 136.) 

Simla, colnmon in fields ; May-October.-I\:. Himalaya, 1000-8000 ft.- 
W. Asia, 8. Europe. 

R. vesicccrius, Liut~. ,  5 pale green herb with stallied, ovate leaves, and 
orbicular fruiting sepals 4 in. diani., is colnmon as an escape near houses. 

LXXXIII. 

AROMATIC herbs or shrubs. Leaves alternate or whorled, undivided, 
entire, dotted. Flowers minute, 1- or 2-sexual, crowded in stalkecl, 
catkin-like spikes, each flower in the axil of a very small bract. 
Perianth none. Stamens 2 or 3, hypogynolis ; anthers 2-celled. 
Ovary of 3 carpels united towards the base, each containing inany 
ovules, or 1-celled and 1-ovuled ; styles free and erect or the 
stignlss sessile. Fruit of 3 many-seeded follicles, or a spike of 
1-seeded berries.-A small Order confined to trol~icrtl regions, 
nlost abundant in America. 



Leaves c~lturnate. Spikeu with an involucre of large 
bracts . . 1 .  IIouttuy~~Z'(~. 

Leaves whorled. Spiltcs without an involucre . . 3. /'rl)rromiu. 
Flowers 1-sexual . . 2. I'iper. 

1. HOUTTUYNIA. In honour of Martin Houttuyn, a Dutch 
physician and author of a treatise on timber-trees.-E. Asia, 
California. 

Houttuynia cordata, Tlhunb. ; PI. Br. Ind. v.  78. A pubescent 
herb ; stems 4-12 in., sometimes more, erect, angular. Leaves 
a.lternate, stalked, broadly ovate, sometimes cordate, 19-2 & in., 
long-pointed ; base of stalks dilated and sheathing ; stipules long. 

Spikes stalked, erect, & in., with a basal involucre of 4-6 large, 
spreading, white, petal-like bracts. Flowers green. 2-sexual. 
Stamens 3 ; filaments adnate a t  the base to the ovary. Ovary of 
3 many-ovuled carpels united towards the base ; styles 3, free. 
ercct, tips recurved. Fruit globose. consisting of 3 many-seeded 
follicles ; fruiting spike 1-2 in. 

Sutlej valley, below Narkunda, on marshy ground ; June-September.- 
Tropical Himala.ya, 1000-5000 ft.-E. Asia,. 
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2. PIPER. 7'hc Latin name for Pepper.--Tropictzl and sul,- 
tropical regions. 

Piper brachystachyum, Wall. ; 4'1. Rr. Ind. v. 87. A rambling 
shrub : stems often very long, climbing on trees or rocks, pube- 
scent or hairy, swollen and rooting a t  the joints ; flowering shoots 
glabrous, free, spreading, 1-3 f t .  or more. Leaves of the climbing 
stem orbicular, 1-2 in., pointed, pale on the lower surface ; those of 
the free shoots ovate, 2-5 X 1-2 in., long-pointed, narrowed to the 
base. Flowers purple, 1-sexual, the male and female on different 
plants. Male spikes 2-3 in., slender, drooping : stamens 2. 
Female spikes ovoid, & in. long ; st'igmas 3, sessile, spreading over 
the 1-celled, 1-ovuled ovary. Fruiting spike globose ; berries 
-1- 10 in. diam., 1-seeded, crowded. 

Valley below Chota Simla, 4500 ft. ; May.-Subtropical Himalaya, 2000- 
5000 ft.-Nilghiris. 

3. PEPEROMIA. From the Greek peperi, pepper, and 
I~omoios, similar.-Tropical regions. 

Peperomia reflexa, A .  Dielr. ; PI. Br. Incl. v. 99. A succulent, 
pubescent herb, 3-10 in. ; branches tufted, rooting a t  the joints, 
creeping on trees or rocks. Leaves whorled in fours, nearly 
sessile, broadly ovate, Q in. Spikes stalked, erect, +-1 in. Flowers 
green, 2-sexual, half sunk in the rachis of the spike. Perianth 
none. Stamens 2. Stigma sessile, minutely 2-lobed. Berries 
indehiscent, one-seeded. (Fig. 137.) 

Simla, below Annanclale ; November.-Subtropicd Himalaya, 4000-6000 ft. 
-Tropical Asia, Africa, and America. 

LXXXIV. 

EVERGREEN trees or shrubs, more or less aromatic. 1,caf-buds 
large, enveloped in imbricate scales. Leaves entire ; ~t~ipulcs 
none. Flowers small, 1- or 2-sexual, in panicles or densely 
clustered in small umbels. Perianth regular, 4-6-parted ; seg- 
ments in 2 series. Stamens 6-13, usually in 2 series, the inner 
series often partly consisting of staminodes ; anthers 4-celled, the 
cells opening by upturned, often deciduous lids. Ovary free, sessile, 
1-celled, 1-ovuled ; style linear, stigma terminal, dilated and some- 
times lobed. Drupe 1-seeded, seated on or clasped by the per- 
sistent perianth-segments or their bases.-From the Latin Laurus, 
the classical name of L. nobilis, a European and Oriental species.- 
Nearly all tropical and subtropical regions ; rare in temperate 
regions. 



Flowere in pnnicles, i~eaally 2-ec~xut~l. 
1,cnvce oj,posite, 3-nerved fro111 the ban(! . . 1 . ( : i ? ~ t ~ ( ~ ~ n o m i l r r ~ .  
I,cavc~u nltcrnc~te. 

l'erhnth-segnientu spreading or reflexed in fruit . 2. hfnckikx. 
Perianth- segment^ erect and cla~ping thc barre of the 

fruit . 3. l > l ~ a ? b ~ .  
Flower8 in densely clustered umbels, I-sexual . . 4. Likeu. 

1. CINNAMOIVLUM. The Greek name, derived from the 
Arabic Kinamon.-Asia, Australia, Pacific islands. 

* Cinnamomum Tamala, Nees ; PI. Br. Ind. v. 128. Leaves 
glabrous, opposite or nearly so, leathery, shortly stalked, ovate- 
oblong, 3-6 in., 3-nerved. from the base, long-pointed. Flowers 
often 1-sexual, numerous, white, in pubescent panicles 3-6 in. long. 
Perianth 6-parted. Perfect stamens 9, in 2 series; the outer of 6 sta- 
mens, the inner of 3 ; inner ones alternate with 3 short staminodes, 
and each bearing 2 glands a t  its base. Drupe ovoid, 3 in., seated 
on the persistent bases of the perianth-segments, black when ripe. 

Himalaya, 3000-7000 ft . ,  from the Indus t,o Bho0tn.n ; rare west of the 
,Jumna ; Februa.ry-May. 

The Cinnamon tree of commerce, 17. zeylan,im, is indigenous in the forests 
of Ceylon, and closely allied t o  this species. 

2. MACHILUS. Origin of name obscure.-E. A~ia .  

Trees. Leaves alternate, glabrous, leathery, ovate-lanceolate, 
long-pointed, lower surface covered with a pale bloom, nerves 
lateral. Flowers ;t-4 in. diam., 2-sexual, pale yellow, fragrant,, 
in panicles. Perianth 6-parted, lobes obtuse. Perfect stamens 9, 
in two series ; the outer series of 6 stamens, the inner of 3 ; the 
latter alternating with 3 short staminodes and each furnished 
with two glands a t  its base. Drupe seated on the persistent 
perianth, dark purple when ripe. 
Perianth glabrous. Drupe oblong . . 1. M. odoratiaeima. 
Perianth pubescent. Drupe globose . . 2. M. Duthiei. 

1. Maohilus odoratissima, Nees ; P1. Br. Ind. v. 139 and 859. 
Leaves 4-6 in. Panicles usually about 3 in. long, shortlv stallred 
and compact. Perianth glabrous. Drupe oblong, &$ h. 

Sutlej valley, Suni ; April.-Temperate Himalaya up  to  5000 ft. 

2. Maohilus Duthiei, King; F1. Br. Ind.v.861. Leaves5-loin. 
Panicles usually about G in. long, long-stalked, spreading. Peri- 
nnth pubescent outside. Drupe globose, 4 in. diam. (Fig. 138.) 

Simla, the Glen, ancl helow Amandale ; April.-Temperate Himalaya, 
4000-9000 ft .  

3. PHCEBE. From Phdus ,  a name given to Apollo to whom 
the Bay Laurel mas sacred ; the genus was formerly included 
in Lcrurz~s.-India, Malay peninsula. 
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Phcebe lanceolata, ATees ; 1 .  . 1 .  . 141. Glabrous ; 
branchlets white or pale yellow. Leaves alternate, shol.tlp stalked, 
often crowded towards the ends of the branches, lanceolate, 
6-9 x 1-2 in., long-pointed, narrowed to the base. Flowers pale 
yellow, %-sexual, in axillary panicles 2 4  in. long ; bracts soon fall- 
ing off. Perianth 6-parted, hairy inside. Perfect stamens 9, in 
2 series ; the outer series of 6 stamens, the inner of 3 ; the latter 
alternating with 3 short staminodes, and each furnished with 

Fra. 138. MA CHI^.^^^ DUTHIEI. 

2 glands et its base. Drupe narrowly oblong, about 1 in., clasped 
at  the base by the hardened perianth, black when ripe. 

Bhajji, Sutlej valley ; February-June.-Subtropical Hima,laya ascending to 
GOO0 ft.-S. India, Burmah. 

4. LITSEA. From the Japanese nainr of the genus.-Ash, 
Australia, the Pacific islands ; rare in Africa and An~erica. 

Leaves alternate or crowded, shortly stallted. Flowers white 
or pale yellow, stalked, 1-sexual, the malc and female on different 
trees. Umbels 4-6-flowered, stalked, enclosed when in bud 
by 4-5 concave, overlapping bracts. and crowded in sessile, 
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asi l l~~ry or lateral clusters. Perianth 4-&parted. Malo flowers : 
stamens 6-7 or 9-13, the inner ones 2-glandular ncar the base ; 
pistil rudimentary. Female flowers : stamen6 none ; ~tigma 
dilated and lobed. Drupe seated on the perahtent baaes of thc 
perianth-segments. 
Perianth 6- or 6-parted. Btemens 9-13, not protruding . 1. L. polyu?Jha. 
Yerienth 4-parted. Stamens 6 or 7, far protruding. 

Leaves 6-12 in., 3-nerved from thc base. Glaadu of 
the inner stamens stalked . . 2. L. lu~~ugi?wuu. 

Leaves 3-6 in. ; nerves lateral. ~ l k d e  If thb inner 
stamena sessile . . 3. L. coneimiliu. 

*l. Litsea polyantha, Juss. ; I .  r .  I n .  I -  162. Leaves 
alternate, broadly oblong-ovate, 3-7 x 2-4 in., base rounded or cor- 
date ; upper surface glabrous, lower tonlentose ; stallis tomentose. 
Flowers white ; bracts 5, persistent in flower. Umbels forming 
clusters $-1 in. diam. in the axils of leaves or fallen leaves. 
Perianth 5-6-parted. Stamens 9-13, not longer than the perianth, 
the 3 or 4 inner ones shorter than the outer, ewh with a pair of 
glands near its base. Drupe ovoid, 8 in. long. black when ripe. 

Burluah to thc Kavi, asce~ldiilg to 3000 ft., rare; March-1lay.-Java, 
C'hina.. 

2. Litsea lanuginosa, Nees ; PI. Br. l n d .  1.. 178. Leaves usually 
crowded, sometimes alternate, tomentose 011 the lower surfaci, 
souetiilles glabrous, lanceolate, 6-12 x 2 4  in., 3-nerved from the 

2 s 
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base. Leaf -buds conspicuous, 1 in. long, enclosed by softly pubee- 
cent scales. Plowers white, hairy ; bracts 4, ha'iry, soon falling off. 
Ulnbels forrning dense, lateral clusters ;-I in. diam. Perianth 4- 
parted ; segments fringed, hairy outside. Stamens 6 or 7, much 
longer than the perianth, the two inner ones each with a pair of 
stalked glands near its base. Drupe oblong, h in., narrowed to 
both ends. 

Sutlej valley ; June.-Outer Hirnslaya, ascending to 3000 ft. 

3. Litsea eonsirnilis, X e e s  ; 1 .  I?. I n .  v. 179, under L. 
umbrosa. Glabrous except the leaf-buds and flowers. Leaves 
alternate, lower surface covered with white bloom, lanceolate, 
3-6 x 1-2 in., long-pointed, nerves lateral. Leaf -buds softly 
pubescent, 4 in. long. Flowers pale yellow or white ; bracts 4, soon 
falling off. Umbels forming lateral clusters Q in. diam. Perianth 
4-parted ; segments fririged, pubescent outside. Stamens 6, much 
longer than the perianth, the 2 inner ones each with a pair of 
sessile, kidney-shaped glands near its base. Drupe globose, 4 in. 
diam. (Fig. 139.) 

Mahasu, Narkunda ; March-May.-W. Himalaya, 3000-9000 ft. 

LXXXV. THYMELKACEE 

ERECT shrubs ; bark usually tough and fibrous. Leaves simple, 
entire ; stipules none. Flowers 2-sexual, in heads or spikes, some- 
times forming terminal panicles. Perianth regular, tubular. 
4-lobed. Stamens 8, inserted on the perianth-tube in 2 series of 
4 each ; anthers 2-celled. Disk none or represented by erect 
scales. Ovary free, 1-celled ; ovule one ; style none or short, 
stigma eapitite. Drupe ovoid, 1-seeded.-Most temperate and 
tropical regions.-From the Greek thymos, thyme, and elnia, the 
olive, referring to the foliage and fruit of the genus Thymelea. 
Perimth-lobes acute. Disk none . . 1. Daphne. 
Perienth-lobes obtuse. Disk of 4-5 erect scales . . 2. FVikstra~nio. 

1. DAPHNE. The Greek name of the Bay-tree, Laurus 
nobizis.-Europe, N. Africa, temperate Asia. 

Leaves alternate, leathery. Plowers in terminal heads of 3-12. 
Perianth-lobes acute. Anthers nearly sessile. Disk none. Stigma 
nearly sessile. Drupe about 4 in., red or orange when ripe. 
Leaves 14 in., acute. Heacls without bracts . , I .  I ) .  oleoid~s. 
Leaves 3-6 in., obtuse. Heads surrounded by numerous bracts 2. D. cannabijba. 
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1 .  Daphne oleoides, Schreb. ; PI. Br. Ind. v. 193. More or lew 
pu beacent, 4-8 f t .  Leaves sessile, narrowly lanceolate, rarrl y 
oblong or ovate, 13 in., acute. Flowers white, tingcd with pink ; 
bracts none or small and soon falling off. Psrianth-tu be 4-? in., 
grey-tomentose outside. 

Simla; September, October.-W. Himalaya, 3000-9000 ft.-W. Aaia, 
S. Europe. 

2. Daphne cannabina, Wull. ; PI. Nr. I r d .  1.. 193. Glabrous 
except the young shoots, 5-8 ft. Leave6 shortly stalked, crowtichtl 
near the end of branches, lanceolate, 3-5 in., obtuse. Flo\vers 

6' 
FIG. 140, DAPHNE CANNABINA. 

white or lilac, in heads surrounded by nulnerous, lanceolate bracts. 
Yerianth-tube 3 in., toinentose outside. (Fig. 140.) 

Simla ; March, April ; also iu the auttunln.-Tenlperate Hima.aya,, 5000- 
7000 f t.. 

In Nepal and Ku~llaoll a very strong and durable paper is made of the i~lller 
fibrous bark ; t,he flowers are offered in Hindu templea. 

2. WIKSTR(EMIA. In honour of J. E. Wilsstron1, a S\vedish 
botanist of the nineteenth century.-Tropical and E. Asia, Austra- 
lia, Pacific islands. 

Wikstrcemia canescens, Meissn. ; Fl. Rr. Ind .  v. 195. Silky 
pubescent, 1-3 f t .  Lea,ves alternate or nearly opposite, shortly 
stalked, thin, oblong-lanceolate, 1-2 in., often with a minute, white 
bud in the axils. Flowers yellow or white, in heads or spikes 
forming terininal panicles. Perianth-tube 1 in., alender, pu bcscent 



outside ; lobes small, obtuse. Filemcnts short. Disk of 4 or 5 erect, 
linear scales. Ovary hairy ; style short, stigma large, globose. 
Drupe f in., enclosed a t  first in thk perianth which ultimately splits 
and falls off, black when ripe. 

Narkunda, I'atarnala ; June, ,I u1y.-Temperate Himalaya, 6000-9000 ft.- 
N. Asia. 

Cornllloll about Musvooric n.nd in Kurnaoll It furi~ishes a, useful fibre. 

LXXXVI. E L E A G N A C E E  

ERECT shrubs, illorc: or lcss covered with miziute, silvery or brown, 
scurfy, peltpte scales. Leaves alternate, shortly stalked, simple, 

entire ; stipules none. Flowers small, 2- or 1-sexual, usually in 
axillary ~lust~ers. Perianth tubular, with 4 deciduous lobes or in 
the male flowers of Hippophap of 2 opposite, led-like segmmts. 
Stamens 4 ; anthers nearly sessile. Ovary free, 1-cclled, 1-ovulcd ; 
style linear, stigma lateral. Nut 2-scedcd, enclosed in the succll- 
lent perianth-tube.-A small Order inhabiting N. temperate o1. 
tropical regions. 
Tkuves oblung-Ianceolntc~, 4-1 in, broad. I"Io\\.rry 2 .sexon1 . I . E l m a ~ ~ t  u-9. 

T d ( ~ a v ~ s  linc.ar-I:\nceoli~tt', i n .  I)roilrI. I?Io\\.c.r.n I - ~ c s n n l  . 2. I / i p p p I ~ ( w .  



1. ELIEAGNUS. A nilnlc rtl)pliod I)v (:li~srii(:i~I ; L I I ~ ' ~ O ~ H  to t , h ~  
Wild Olivc and also to a Cotut~lon CVillow, S d i x  ji.ayilix..--N, 
temperate regions. 

Elaeagnus umbellata, Tl~uszb. ; Fl. Br. Ind.  v. 201. U~ually 
thorny : stems 2-6 f t .  Leaves oblong-lanceolate, 1-3 x a-1 in., 
obtuse, glabrous or stellately hairy on the upper surface, ~ilvery- 
scaly on the lower. Flowers fragrant, white, stalked, in axillary 
clusters, appearing with the leaves. Perianth nearly 1, in., densely 
scaly ; tube constricted above the ovary. Stamens on the nlouth 
of the perianth and alternate with the triangular, acute 1oI)c.u. 
Style included, tip curved. Fruit ovoid, lj in. long ; nut bony, 
ribbed, covered on the inside with white hairs. (Fig. 141.) 

Simla, Mu~hobra ; April, 3lt~y.-Temprmte Himalaya, 3000-10,000 ft.- 
N. Asia.-Fruit edible. 

2. HIPPOPHAE. From l~ippophues, thc Greek name of tho 
Prickly Spurge, Ew,p?mrbia spino.sa ; its apl)lic!ntion Ilcrct is unchs- 
plainable.-N. Asia, Europe. 

*Hippophae salicifolia, Don ; F1. Br. I d .  v.  203. Thornv ; 
stems 10-20 f t .  Leaves linear-lanceolat*.. 2-3 x Q in., glabrous'or 
stellately pubescent on the upper surface. softly white-toinentose 
on the lower except the rusty red midrib, edges recurved. Flo\vers 
scaly, less than & in., 1-sexual, the male and fernalc on different 
plants. Male flowers sessile, clustered in the axils of llsually 
fallen leaves : perianth of 2 opposite, concave, rounded. leaf-like 
seginents ; stamens 4. Fenlale flowers stallccd, axillary, so1it)ar-y 
or clustered : perianth tubular, minutely 2-toothed ; stignla pro- 
tlruding. Fruit ovoid, 2 in., orange or scarlet when ripe, the seed 
contained in a melnhranous utricle. 

Sutlej valley ; June, July.-Temperate Himalaya, 5000-10,01)G ft .  
Nearly allied to tho British Sea Buckthorn, !I. !.h:lrnrzoidru. 

LXXXVII. LORANTHACEE 

SMALL shrubs, parasitic on the trunk or branches of trees. Leaves 
usually opposite, siml)le. cnti1.e. sointti~nes nonc. Plo\vers regular, 
2- or i-sexual, in clust,~rs or racemes. in I,or(r,ltRas co~nposed of 
110th calyx and corolla. in Viscfrm of only a single perianth. Tube 
of calyx or perianth adnate to the 01-ary : lillib in Lora~thus none 
or short, in T'iscum 4- or 3-1,artcd. Corolla hi Lorantlrus tubular, 
4- or 6-lobed ; lobes valvatc! in bud. Staincns as marly as the 
corolla- or periant,h-lobes, opposite, or in t'iscuvn adnate to them. 
Ovary inferior, I-celled ; style linear or none ; stigma tcrnlinnl or 
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sessile : ovule solit,ary. 13erry containing a single seed.-A s1na11 
Order inhabiting temperate and tropical regions. 
Flowers colonred, 2-2 in. long, 2-sexual . 2.  Loranthus. 
Flowers green, less than in. long, 1-sexual . . 2. Viscum. 

1. LORANTHUS. From the Greelr loron, a, thong, and anthos, 
a flower, referring to the narrow corolla-lobes.-Tropical and 
temperate regions. 

Robust shrubs, the Simla species usually growing on oaks. 
Lca~~es  thick, opposite, rarely alternate. Flowers 2-sexual. shortly 

stalked, in clusters or racemes. Calyx-limb short, truncate. 
Corolla slender, tubular, curved, 4- or 5-lobed. Stamens attached 
near the mouth of the corolla-tube. Stylr long ; stigma terminal. 
Flowers tomentose. 

Buds sharply pointed . . 1.  L. cordilolius. 
Buds globose . . 3. J;.  resti it?^^. 

Flowers glabrous. 
Corolla 4-lobed . . 2. L. elatus. 
Corolla 5-lobed . . 4. L. lo??qiyfl~~t~~. 

1. Loranthus cordifolius, Wall. ; Fl. Rr. Znd. v. 209. Young 
parts tomentose. Leaves opposite, stalked, usually cordate, 
broadly ovate, 2-3 in., both surfaces tomentose or the upper nearly 
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glabrous. Plowera $-1 in. long, in exillary clusters ; buda sharply 
pointed. Calyx-limb none or very short. Corolla hrown-tomentom 
outside, pink or pale yellow within ; lobcs 4, acute. Stigrna club- 
shaped, tip conical. Berry + in., top-shaped. 

Abundant on the oak, Qlrercun dilalr~kc, below Daha, in tlic Giri vnllcy 
July-October.-Temperate Himalaya, 1000-Fi000 ft.-Central Indin, Nilyhiri~. 

2. Loranthus elatus, Edgew. ; Fl. Rr. Ind. v. 212. Glabrous 
except the rusty, pubescent buds. Leaves opposite, stalked, 
broadly ovate, 3-6 in. Plowers 1-14 in. long, in axillary clusters. 
Calyx-limb short, obscurely 4-toothed. Corolla red in the lower 
part, green towards the top ; lobes 4, linear, reflexcd. Stigma 
minute. Berry 4 in. broadly top-shaped. 

Theog ; July.-Temperate Himalaya, 5000- 10,000 ft. 

3. Loranthus vestitus, Wall. ; Fl.  Br. Ind. v .  212. Young 
parts tomentose. Leaves opposite: stalked, 01-ate-oblong or ovate- 
lanceolate, 2-3 in., upper fiurface glabrous, lower tomentose. 
Flowers ,3 in. long, in axillary clusters ; buds globose. Calyx- 
limb very short, obscurely toothed. Corolla brown-tomentose 
outside, slzlooth and purple within ; lobes 4. Stigma capitate. 
Berry ovoid, 4-$ in., tornentose, ultilllatcly glabrous. (Fig. 142.) 

Sirula, the Glen ; September-January,-W. Himalaya, 5000-10,000 ft. 

4. Loranthus longiflorus, Desrouss. ; Fl. Br. Ind. v. 214. Gla- 
brous. Leaves opposite, rarely alternate, nearly sessile, variable 
in shape and size, usually oblong-ovate, about 5 x24 in. Flowers 
14-2 in. long, in racemes. Calyx-limb shortly tubular, entire. 
Corolla red in the lower part, yellow-green towards the top ; 
lobes 5, linear, reflexed. Berry oblong, i-4 in., crowned uith 
the cup-shaped calyx-limb. 

Sutlej valley, near Basarltpur ; December.-Throughout India, ascending to 
7000 ft. 

2. VISCUM. The classical name of the Mistletoe, 17. a,lbl~m, 
derived froin the Greek.--Tropical and temperate regions. 

Glabrous shrubs ; branches repeatedly forking. Leaves oppo- 
site or none. Flowel-s small or minute, green, 1-sexual, sessile 
it1 groups of usually 3 within a cup-shaped, fleshy, lobed bract, 
solitary or clustered in the forks or a t  the joints of the branches. 
Male flowers : perianth 4- or 3-parted ; anthers sessile, adnate to 
the yerianth-lobes, opening by nulnerous surface-pores. Female 
flowers : perianth-tube adnate to the ovary, limb 4- or 3-parted ; 
stigma sessile. Berry viscidly juicv. 
Leaves 1-2 in. Branches teretr . . 1 .  I.'. ctlh~on. 
llettvrs none. Branches flat. 

Joints 1-2 in., grooved . . 3. V. a r l i c d a t ~ ~ m .  
Joints $3 in., not grooved . . 3 V. jnponicuvn 



1 .  Viscum album, Liun. ; Fl. Hr. In.tE. v. 223. A ycllo~v-green, 
tufted, erect bush 2-3 ft. diam. ; branches terete, jointed. Leaves 
leat,hery, sessile, flat, oblong or obovate, 1-2 in., obtuse. Flowers 
clustered in the forks of the branches ; male nearly B in. long, 
female smaller, the two sexes on different plants. Perianth-lobes 
not persistent in fruit. Berry globose, a in. diani., white, almost 
translucent. 

Simla, Mahrtsu, iisually on apricot trees ; March-May ; berries ripen in 
November.-Temperate Himalaya, 3000-7000 ft.-N. ant1 W. Asia, Europe 
(Rritain. Mistletoe). 

2. Viscum articulatum, Burm. ; PI. Rr. I r d .  v.  226. il grcen. 
lcafless shrub forming pendulous tufts 6 in. to 3 f t .  long ; branches 
flat, jointed, joints 1-2 in., grooved. Plowers minute, clustered at  
the tops of the joints, male and feiliale in the same cluster. 
Perianth-lobes not persistent in fruit. Berry globose, $, in. diani., 
yellow. (Fig. 143.) 

Simln, the Glen ; June-October.-Thro~~gI~o~~t India, ascending too 6000 ft. 
-Malay a,rchipelago. 

3. Viscum japonicum, Tlmnb. ; Fl. Br. I f id .  v. 226. A green, 
leafless shrub forming ne,arl\r erect tufts rarely more tlisn D in. 



long ; branche~ flcshy. flat, jointc?(l, joints ,!,-j in., not grooved. 
Floweru minute, alu$terrd a t  tho top8 of the joints, male and 
female in the same cluster. Berry ovoid, i!,? in., crowned with the 
persistent perianth-lobes. 

Simla, the Glen, ueually on Quercua i w r m ;  Muy4uly.-Temperate 
Himalaya, 5000-7000 ft.-China, Japan, Au~tralia. 

LXXXVI I I .  SANTALACEE 

SHRUBS or herbs, glabrous. Leaves alternate, simple, entire ; 
stipules none. Flowers small. 1- or 2-sexual. Perianth 3-5-lobed. 
Stamens 3-5, short, inserted on the lobes ; anthers 2-celled. Ovary 
inferior, 1-celled ; ovules 2 4 .  & h i t  a one-seeded nut or drupe.- 
Temperate and tropical regions.-From the Persian or Arabic 
Shandal, supposed to be derived from the Sanskrit name of the 
Sandal-wood tree. 

The strongly scented sandal-wood, used for carved work and incense, i~ 
obtained from Santalum album, indigenous in S. India, and cultivated a.9 far 
north as Saharunpore. 
A herb. Leaves linear . I .  Thcsizt~n. 
A shrub.  leave^ oblong-ovate . . 2. 0syri.y. 

1. THESIUM. Origin of name obscure. Thesswn is a name 
used by Theophrastus for a plant not identified by modern bota- 
nists.-Temperate and tropical regions. 

*Thesium himalense, Royle ; FZ. Rr. Ind. v. 229. A straggling, 
often much branched herb, parasitic on the roots of other plants ; 
steins 6-18 in., slender, procuinbent or nearly erect. Leaves 
sessile, linear, 1-2 in. Flowers small, 2-sexusl, yellow or pale 
green, stalked, axillary, forming terminal racemes or panicles ; 
bracts 3, leaf-like, one much longer than the others. Perianth- 
lobes 5, obtuse. Stamens 5. Style short, linear ; stigma capitate. 
Nut ovoid, A in., wrinlrled, cro~l-ned with the remains of the 
l~orianth. 

From the Cheilab t o  Kumaon, on open stony ground, 5000-10,000 f t .  : June, 
July. 

Habit of Thcsi7~m li)~ophylltrrn, the Bastard Toaddax of 8. England. 
The reference given in the Fl. Br. J ld .  for the authorship of this species, 

' Royle, Illuxfr. 322.' contains no description of the plant ; fur description, see 
Ntlgeworth in Trnlls. Lilm. Soc. sx. 88. 

2. OSYRIS. The Greek name of a plant supl3osed to have 
been dedicated to the deity 0siris.-Europe, Africa, India. 
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Osyris arborea, Wall. ; Fl. Br. Ind .  v. 232. A shrub, 5-10 fb. ; 
young shoots sharply 3-angled. Leavc,s nearly sessile, oblong- 
ovate, 1-1i in., tip acute. Flowers minute, 2- or 1-sexual, yellow- 
green, shortly stalked. Perianth 34-lobed. Male flowers in 
small, stalked, axillary clusters, often forming short panicles : 
stamens 3-4. Female or 2-sexual flowers, solitary on axillary 

stalks, lengthening in fruit: style short, thick, stigmas 3-4, 
recurved. Drupe globose, f in., red when ripe. (Fig. 144.) 

Sirnla ; August-April.-Subtropical Himalaya, 1000-6000 ft.-S. India. 

LXXXIX.' BALANOPHORACEE 

FLOWERS small, 1 -sexual. Perianth of male flowers usually 
3-parted, of female none ; stamens usually 3, filaments united ; 
ovary 1-celled, ovule 1. Fruit minute, nut-like.-A small Order 
consisting of fleshy, leafless herbs parasitic on roots ; tropical 
and eubtropical regions. 



BALANOPHORA. From tho Grcek bulanos, an acorn, and 
yl~erein, to bclar ; referring to tho shal~c of the 11c:ad~ of flowcr8.- 
E. Asia, Australia. 

Balanophora involucrata, Hook. f. ; Fl. Br. Ind. v. 237. A 
gla.brous, fleshy, fungus-like herb parasitic on the roots of t r c e ~  ; 
stems erect, 1-6 in., the base sheathed in the tuberous rootstock 
and bearing about the llliddle an involucre of 2-1 partially united 
scales. Flowers minute, 1-sexual, crowded in an ovoid or globose, 
red or yellow heed about 1 in. long. Female heads sometimes 
bear a few male flowers a t  their base or their summit ; more rarely 
the male heads contain also a few imperfect female flowers. Malo 
flowers : perianth half sunk in the rachis, limb usually 3-parted ; 
stamens usually 3, filaments very short, united, anthers oblong, 
opening by a slit along the top. Femalo flowers often clustered 
round a club-shaped bracteole : perianth none ; ovary ovoid, 
shortly stalked, 13roduced upwards in rt wlender style ; ~tig~ncz 
tennkal, ovule 1. Nut minute, hard, one-~eeded. 

Near Kotgurh in forest, 6000 ft.--July, Augost.-Tr~nperste Himalayrt. 6000- 
10.000 ft. 

This curious plant grows in shady forests, and wss collected by Dr. T. 
Thornson on August G, 184'7, w-lien on the march from Narkunda to Kotgurh, 
appare~~tly 11ear where the road crosses a rrtrealrl before commencing the ascent 
to Kotgurll. see his IVeskrn. Hinm,uh~?yn and Thib~l, p. 47. Tlie species is 
conimon in the moist forests near L)~trjeeling, but has not, to my knowledge, 
bcen again collected so far west. 

XC. EUPHORBIACEAZ 

TREES, shrubs or herbs, often with acrid, milky juice. Leaves 
usually alternate and entire. Inflorescence of various forms, usu- 
d ly  a;illary. Flowers small, oftan minute, always 1-sexual. In 
Eupl~orbia the male and female flowers are within the same in- 
volucre, and thus have the appearance of being a single flower ; 
in the other genera the flowers are distinct. Perianth in Euphorbia 
none, in the other genera the calyx is usually 3-5-parted. Corolla 
rarely present. Disk of varied form, solnetimes absent. Stamens 1 
in Eupkorbia, in the other genera 2-5 or many ; anthers 2-celled. 
Ovary free, usually 3-celled, 1 or 2 ovules in each cell ; styles 
usually 3, often branched. A rudimentary pistil is sometimes 
present in the male flowers. Fruit a capsule, usually containing 3 
s~nall. 1- or 2-seeded nuts or cocci separating from a persistent axis, 
or s drupe containing 1-3 stones.-A verv large Order, abundant 
and widely distributed in tlropical regidns, much rarer in cold 
climates. 

The Castor Oil plant., Rici7~us communis, is cultivated throughout 1ndia;asd 
is oommon on waste ground in the hilla. It  hae peltate, palmately 8-10-lobed 
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leaves 1-2 it. across, ant1 panicled flowers, the scsos being on sc.parate plants. 
Capsule about 1 in. long, prickly, containing three spotted seeds. 

The following species are recorded in tho Fl. Br. I d .  from the Simla 
region, but it is doubtful whether they occur :- 

Cleistanthus collinus, Bent?~. ; Fl. Br. Ind. v. 274. The locality rests 
on a MS. quotation by Wallich from Hamilton's Herbarium ; the specimen is 
not a t  Kew. Brandis, For. Fl. 450, and Gamble, Man. Ind. Tirnb. Trees, 358, 
both give Bundelkhand as the northern limit of this species. 

Antidesma Ghaesembilla, Gaertn. ; Fl. Br. Ind. v. 357. The locality rests 
on a specimen of Thomson's ticketed ' Simla, foot of hills.' This tree inhabits 
the plains. 

Male and female flowers contained in a calyx-like involucre 
Male and female flowers distinct. 

Trees or shrubs, small and herb-like in Phyllantl~us. 
Stamens 2. Flowers on thick, erect spikes . 
Stamens 3. 

Styles recurved, linear, deeply 2-branched . 
Styles united in an erect column 
St,yles spreading, dilated in crescent-shaped, lobed 

stigmas 
Stamens 4. 

Leaves alternate . 
Leaves opp0sit.e . 

Stamens 5. 
Flowers with petals. 

A tree. Flowers nearly sessile. Styles 2 
A shrub. Flowers long-stalked. Styles 3 . 

Plowers without petals, male with a rudimentary 
ovary of 3 linear, erect styles . 

Stamens numerous. A tree . 
Herbs. Female flowers sessile in the axils of'consiicuous 

bracts 

1. Euphorbia. 

12. Sapium. 

2. Sarcococcn. 
3. Rzcx?~.~ .  

4. Bridelia. 
5. Andmckne. 

8. Flueggia. 
11. Mallotua. 

1. EUPHORBIA. The Greek name for certain species of the 
genus.-,421 regions except the very cold (Britain, Spurge). 

Herbs or shrubs, abounding in milky juice. Leaves alternate 
or opposite, undivided. Inflorescence axillary or terminal, cymose 
or umbellate. In  the umbellate form the stem or branches termi- 
nate in a whorl of several leaves placed under a compound umbel 
of 5-9 primary rays, each ray ending in a whorl of 3 bracts and 
branching in 3 secondary rays, which sometimes again divide, 
bearing 2 bracts a t  the forks. Plowers small. both sexes contained 
in a cup-shaped, 4-5-toothed or lobed involucre, thus having the 
appearance of a single flower ; teeth or lobes almost concealed 
by 5 horizontal glands placed in their angles ; glands smooth, 
fleshy, usually yellow-green or purple, sometimes conspicuous 
from a petal-like border ; margins rounded and entire, or crescent- 
shaped witlh projecting horns. Male flowers numerous, each con- 
sisting of a single stalked stamen without any perianth, a joint 
marking the division between stalk and filament, with minute, 
linear, hairy scales interspersed among them : anther-cells globose. 
Felnale flowers : one placed in the centre of each involucre and 
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surrounded by the male flowe1.d : perianth none ; ovary 3-cellecl, 
stalked, protruding froin the involucre ; styles 3, usually hrimchetl, 
the tips spreading or recurved. Capsule globo~e, 3-lobcd, 
splitting into 3 two-valved, one-seeded cocci. 

Leaves opposite. lnvolucral glands with a petal-like 
border. 

Clan& green. Styles short. 
Leavee 4-1 in. long . 
Leave6 1 in. long . 

Glands purple. Styles long . 
Leaves alternate. lnvolucral glands k t  bol-&red.' 

A oaotue-liku ehrub. Branches 5-angled. lnvolucroa 
in cymes 

Herbs. Branches round. lnvolucre~ usually in 
umbels. 
Glands rounded, entire. 

Styles united for about half their leugth . 
Styles free to the base . 

Glands crescent-shaped. 
Leaves obovate-spathulate . 
Leaves linear or oblong . 

2 .  Euphorbia hypericifolia, 
Linn.; PI. Br. Ind. v. 249. A 
glabrous or slightly pubescent, 
annual herb ; stems 6-16 in., erect 
or ascending, sometimes decum- 
bent. Leaves opposite, shortly 
stallred, oblong, $-1 x+-4 in., tip 
rounded, base rounded or cordate, 
margins toothed except near the 
bottom. Involucres minute: in 
terminal or axillary cymes of ten 
with 2 floral leaves a t  their base ; 
teeth 4 ; glands green, conspicuously 
bordered by a white or pale pink, 
rounded limb. Styles very short. 
Capsule pubescent ; seeds smooth. 
(Fig. 145.) 

Simla ; April-October.-Throughout 
India, ascending to 4000 ft.-All tropical 
regions except Australia and the Pacific a 

islands. 

2. Euphorbia Emodi, Hook. j'. ; 
PI. Br. Ind. \.. 250. An annual 
herb, usuallv hairy ; steins 4-10 
in., stragglGg from the base! as- Fro. 145. 

EUPHORBIA HTPERICIFOLIA. cending or decumbent,often purple. 
Leaves opposite? nearly sessile, 
oblong, &-2 in., t,ip obtuse, base very unequal, illargins toothed. 
Involucres minn t ~ .  axillary . 4- toothed ; glands purple, conspi- 
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cuously bordered with a broad, white or pink, rounded limb. Styles 
long. Capsule glabrous ; seeds rough with rrlinute points. 

Valleys bclow Siinla ; April-0ctobor.-W. Himalaya, 16004000 it.-- 
W. Asia. 

3. Euphorbia thymifolia, Burm. ; Fl. Rr. /nrl. v. 252. A pu- 
bescent, much branched, annual herb ; steins 4-12 in., spreading 
flat on the ground. Leaves opposite; oblong, in., obtuse ; teeth 
acute or rounded. lnvolucres minute. axillary ; teeth 4 ; glands 
green, narrowly bordered with a white, rounded limb: Styles 
short. Capsule pubescent ; seeds wrinkled. 

Valleys below Sirnla, on roads and in waste places ; April-October.- 
Throughout India, ascending to 4000 ft.-All hot countries except Australia. 

4. Euphorbia Royleana, Boiss. ; Fl. Br. Ind. v .  257. An erect, 
glabrous, fleshy shrub of cactus-like aspect, attaining 15 f t .  ; stems 
sometimes 2-3 f t .  or more in girth ; branches straight, ascending, 
prominently 5- or sometimes 6- or 7-angled. Leaves 4-6 in., 
inserted along the angles of the branches, soon falling off, alternate, 
sessile, ~pathulat~e, entire ; stipules thorny, persistent. Involucres + in diam., yellow, in sessile, axillary cymes ; lobes 4, spathulate, 
fringed; glands brown, rounded. Styles long. Capsule $ in. 
diam., glabrous. 

Common on dry hills below 6000 f t .  ; June, July.-W. Himalaya. 
This plant is usually called a cactua, but the Cactaceo, with the exception of 

the genus Rhipsalis, found in S. Africa, the Rfauritius and Ceylon, are indigenous 
only in America. The genus Opuntia, Prickly Pear, has been introduced into 
nearly all warm countries, and 0. Dillenii has been naturalived in India, ant1 
may sometimes be seen as a hedge-plant near Simla. It is easily recognisecl 
by the thick, flat, fleshy joints of its branches dotted with hairy tufts of short, 
spinescent bristles, and its large, orange-red, many-petalled flowers. 

5. Euphorbia pilosa, Linn. ; Fl. Br. Ind. v. 260. A glabrous 
or pubescent, perennial herb ; stems 1-3 f t . ,  erect, branched at' the 
top. Leaves alternate, sessile, oblong, 2-2+ in., entire, narrowed to 
the base or rounded, tip rounded. Inflorescence umbellate ; bracts 
yellow-green. lnvolucres & in. diam., 5-toothed ; glands yellow, 
margins rounded, entire. Styles long, united about ha,lf their 
length. Capsule in. diam., more or less covered with small, often 
minutely hairy tubercles ; seeds smooth. 

Simla, common ; May-July.--W. Himalaya, ascending to 8000 ft.-N. and 
W. Asia, Europe, including Bxitain. 

6. Euphorbia Helioscopia, Linn. ; Fl. Br. Ind. v. 262. A gla- 
brous, erect, annual herb ; sterns 6-18 in., usuadly much branched 
a t  the top. Stein-leaves alternate, shortlv stallred, obovate or 
spathulate, 4-2 in. ; lower oncs smaller, t(ip'fincly toothed. Inflor- 
escence umbellate, rays often very short. Involucres 4 -toothed : 
glands yellow. rounded, entire. Stvles free. Capsule 2 in. dialn., 
plnooth ; seeds nlinutely net-veined. 
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S h l a ,  common ; March-November.-Punjab and W. Ilimslaya, up to 
8000 ft., in fiel&.-W. Aeia, Europe, including Britain (Sun Spurge) ; widcly 
colonised iu other countries. 

7. Euphorbia Maddeni, Boiss: ; PI. Br. Ind. v. 263. A glabrous, 
erect, annual herb ; stems 6-24 in., ugually much branched. Stem- 
leaves alternate, sessile, obovate-spathulate, 2 X $  in. or arrlallcr, 
narrowed to the base, tip rounded. lnvolucrec; solitary in Chc: 
forks of the branches or in the axils of the opposite leaves on t11c 
flowering branches or sometimes in umbels 1 teeth 4 or 5 ; glands 

yellow, crescent-shaped, horns long and 'slender. Styles free 
nearly to the base. Capsule & in. diam., smooth ; seeds smooth. 

Mushobra, Mahesu ; MayJuly.-W. Himalaya, 5000-9000 ft. 
Aspect of E. Peplus, a colnmon weed in Britain. 

8. Euphorbia prolifera, Buck-Ham. ; PI. Br. Ind.  v. 264. Peren- 
nial, glabrous ; rootstock thick and woody ; atenis b-24 in., erect, 
often emitting barren, densely leafy, rooting shoots from near the 
base. Stem-leaves alternate, sessile, thick, u s u d y  linear, 1-3 x a 
in., sometimesoblong, l&x*in . ,  entire, tipsacuteor obtuse. In- 
florescence umbellate. Involucres & k. diam. ; teeth 4-5 ; glands 
yellow, crescent-shaped, horns usually short and blunt, the margins 
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betwoon them entire or toothed, Stylcs uilitcd about half their 
length. Capsule &-& in. &;tin., smooth ; seeds smootli. 

Valleys below Simla ; April-June.-N. India, ascending to (5000 ft. 

2. SARCOCOCCA. Eroln the Greek sarx, sarkos, flesh, and 
kokkos, a berry ; alluding to the fleshy fruit.-Asia. 

Sarcococca pruniformis, Lindl. ; PI. Br. Incl. v. 266. A 
glabrous shrub, 2-4 f t .  Leaves alternate, shortly stalked, nar- 
rowly lanceoiate, 3 4  x 4-1 in., long-pointed, entire. Flowers pale 
yellow, 2j- in. long, in short, erect, axillary racemes, a few female 
towards the base, the rest male. Male flowers : sepals 4, oblong, 
obtuse ; stamens 4, free, opposite the sepals, protruding. Female 
flowers : sepals reduced to several small, o~erla~pping scales ; 
ovary 2-3-celled, terminating in 2 long, recurved, flattened styles. 
Drupe dark purple, ovoid, about $ in. long, containing 2-3 stones. 
(Fig. 146.) 

Simla, the Glen, common ; March-May.-Tempera.te Himalaya, 5000-9000 
ft. ; hills in S. India.-W. Asia. 

3. BUXUS. Name of Greek origin ; application uncertain.- 
Asia, Africa, Europe, W. Indies. 

Buxus sempervirens, Linn. ; FE. Br. Ind. v. 267. A much 
branched shrub or small tree. Leaves nearly sessile, opposite, 
narrowly lanceolate or ovate, 1-3 in., entire, usually obtuse. 
Plowers small, yellow-green, strongly scented, in small, axillary 
heads or spikes ; the terminal flower usually female, the rest male. 
Male flowers : sepals 4 ; stamens 4, opposite to the sepals, far 
protruding ; ovary rudimentary. Female flowers : sepals 6 ; ovarv 
triangular, 3-celled, top flat, the 3 corners ending in thick, short 
styles. Capsule ovoid, 4 in. long, 3-horned ; seeds 3-6, small. 

Simla, Mushobra, Mahasu ; March-May.-Temperate ~ i m a l a ~ a ,  5000-9000 
ft.-W. Asia, N. Africa, Europe, including Britain (Common Box). 

4. BRIDELIA. In honour of S. E. Bridel-Brideri, a Swiss 
botanist of the eighteenth century.-Tropical regions of Asia, 
Africa and Australia. 

*Bridelia montana, Willd. ; Fl. Br. Ind. v. 269. A glabrous 
tree. Leaves alternate, shortly stalked, entire, ovate or obovate, 
3-6 ~ 2 4  in. Plowers minute, pale green, nearly sessile, in small, 
dense, axillary clusters, male and female together ; bracts small, 
nunlerous, pubescent. Calyx 5-parted ; segments broadly lanceo- 
late, acute. Petals 5, orbicular, shortly clawed. Male flo~vers : 
stamens 5, the lower portion of the filaments united in an erect 
column rising from a flat, sinuately margined disk ; pistil rudi- 
mentary enclosed by the stamina1 column, tip protruding. 
Female flowers : ovary ovoid, 2- sometimes 3-celled, nearly 
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enclosed in th(: fleshy disk ; ~tyles  2, terniintll, %branched. 
Drupe o\-oid, I,  in. long, seated on the pcrsktent calyx ; ~toncs 
usually 2. 

Lower hills fl-om Assall1 tr) tlie .lheolnm, sncending t o  S W O  ft. ; April, ,\l~ly. 

5. ANDRACHNE. Origin of name obscure.-Asia, S. l<urol~c*, 
N. America. 

Andrachne cordifolia, Muell. Arg. ; Fl. Br. Ind. v. 283. A 
small shrub ; branches round, glabrous, slender. Leaves alter- 
nate, long-stalked, thin, entire, ovate-oblong: 1-34 x 9-18 in., base 

rounded or narrowed into the stalk, rarely cordate, upper surface 
glabrous, lower pale and thinly hairy. Flowers 4 in. diam., green, 
on long, slender, axillarp stalks, the males usually in clusters of 3-6, 
the female solitary, both sexes on the same: plant. Male flowers : 
calyx 5-parted, segments orate ; petals 5, spathulate ; disk 10- 
toothed, star-like ; stainens 5, surrounding a small, r~diment~ary 
pistil, filaments incurued. Female flowers : calyx as in the inale 
but enlarging in fruit to I, in. diam. ; petals reduced t'o minute 
glands ; disk a fleshy ring encircling the ba.se of the globose, 
3-celled ovary ; styles 3. deeply divided in 2 long branches. Cap- 
sule globose & in. diam., 6-ralred ; seeds 6, triangular. (Fig, 147.) 

Simla.. the Glen, Rlushobrs; May-September.-Temperatme Himalaya, 
6000-8000 ft.-W. Asia. 

2 c 



6. PHYLLANTHUS. Yronl the Greek g)hyllon, a lcaf, and 
n r~tltos, a, flower ; the flowering branches having, in some species, the 
LLI)peitriLllCe of pinnate leaves bearing flowers.-All warin countries. 

Trees or small shrubs, often herb-like. Leaves alternate, in 
two rows, sessile or nearly so, glabrous, entire. Flowers small, 
clustered or solitary, male and female on the same plant. Sepals 
6, oblong, obtuse. Male flowers : dislr obsolete or of minute 
ulands ; stamens 3, rarely 5, filaments short, more or less united 0 

at  the base, rarely free. Female flowers : ovary globose, 3-celled, 
styles 3, reflexed, each deeply divided in two branches. Fruit 
globose, succulent or dry, obscurely 6-lobed ; seeds 6. 
A tree. Flowers densely clustered along the branches. 

Fruit succulent . . 1. P. Ernblicn. 
Small, herb-like shrubs. Flowers axillary, solitary or 2-3 

together. Fruit a capsule. 
Leaves ovate, in. . Seeds smooth . . 2. P. parvifolius. 
Leaves narrowly oblong, +1& in. Seeds rough . . 3. P. simplex. 

1 .  Phyllanthus Emblica, Linn. ; Fl. Br. Ind. v. 289. A small 
tree ; foliage light green, feathery. Leaves narrowly oblong, 
;!. in., closely set on pubescent branchlets having the appearance 
of pinnate leaves. Flowers green-yellow, densely clustered 
along the branchlets ; male numerous, female few, both sexes on 
the same branchlets. Male flowers : stalks short ; filaments united 
in a short column ; disk obsolete. Female flowers nearly sessile : 
dislr a fringed cup enclosing the ovary ; style-branches flattened 
and lobed a t  the tips. Fruit succulent, globose, 3 in. diain., green 
or pale yellow, often tinged with red when ripe, very acid. anti 
astringent, enclosing 3 two-seeded cocci. 

Sutlej valley, in dry forest ; March-May.-Throughout India, ascending t,o 
4500 ft.-China, Malay islands. 

The bark, leaves and fruit are used for tanning ; the fruit is also employed 
in ~nedicine and picltled for eating. Na,tive name aofrla,. 

2. Phyllanthus parvifolius, Buch.-Harn. ; 1'1. BY. I ntl. v. 294. A 
sinall shrub, 1-4 ft., rarely larger ; stems soinetimes half-pr~strat~v ; 
branches slender, often pendulous, ininlitely pubescent in lines. 
Leaves ovate or oblong-ovate, 1-q in., pale 'on the lower surface. 
Flowers minute, brown-purple. stallrecl, axillary, mostly solitary. 
Male flowers : filaments unitetl a t  the base, disk represented by 
glands. Female flowers : ovary encircled a t  its base by the ring- 
like disk ; style-branches undivided. Capsule & in. diam. ; seeds 
smooth. 

Naldera, Theog, often growing in crevice8 of rocks.-Septtvnber, October.--- 
Temperate Himalaya, 5000 -7000 ft.. 

3. Phyllanthus simplex, Kelz. ; If'!. BY. I d .  v. 295. A snlall, 
glabrous shrub, 1-3 ft. ; branches slender, cbrect. Leaves narrowly 
oblong, $-13 in., 1)slt. on t'he lo\vcr surface. Flowers ininatc~, 



XC. EIIPHORBIAC'EA;: 45 1 

brown-purple, stalltcd, axillary, solitary or 2-3 together, the 
female overtopping the male. Male flowers : etamcanu 3, fila- 
nlentti free ; disk represented by glands. Female flowclr,r : ~epttls 
reflexed in fruit ; ovary encircled a t  the bafso by the ring-like d i ~ k  ; 
style-branches undivided. Capsule $G in. tliam. ; ~(?edu ~ninutely 
rough. 

Valleys below Simla ; July--0ctol)er.-Thro~ighoot India, ancel~dilip tcl 
GOO0 ft,.-China, Pacific iulnnds. 

7. GLOCHIDION. From the Grcek ylocl~is, a 1,oint. ; referring 
to the pointed anthers.-Tropical regions, chiefly Asia. 

Glochidion velutinum, Wight ; Fl. Rr. Ind.  v. 322. A small 
tree ; young branches softly tomentose. Leaves alternate, in two 
rows, shortly stalked, pubescent, entire, ovate or oblong-ovate. 2-3 
in., pointed. Flowers small, green-yellour, in axillary clusters, the 
male and female usually in the salne cluster. Disk none. Male 
flowers stalked : sepals 6, lanceolate, spreading, hairy outside ; 
stamens 3, filaments very short, united, anthers oblong, cohering. 
pointed by the prolonged connective. Pelnale flowers nearly 
sessile : sepals 5 or 6, ovate, erect, hairy outside ; ovary globom'; 
styles 3, united in a thick, cylindric colulnn 4-5-lobed a t  the top 
and projecting above the sepals. Capsule A in. diam., globose, 
more or less flattened, 4-6-celled, 8-12-lobed, crowned by the 
persistent styles ; seeds 8-12, red. 

Sutlej valley ; May, June.-Outer hi ma lay^, up t.o 5000 ft.-S. India. 

8. FLUEGGIA. In  honour of J. Fliigge, a German botanist 
and author of a monograph of the grasses in 1810.-Tropical 
regions of the Old \qTorld. 

Flueggia microcarpa, Bl. ; PI. Br. I n d .  v. 328. A glabrous 
shrub. Leaves alternate, in two rows. shortly stalked, ovate or 
orbicular, 1-2 in. entire. Flowers minute, yellow-green, in axil- 
lary clusters, the Inale and female on separate plants. Calyx 
5-cleft. Male flowers numerous, long-stalked, in rounded, dense 
clusters : sepals spreading ; stamens 5: opposite the sepals, sur- 
rounding a rudimentary ovary consisting of 3 long. linear. erect 
styles, filaments free. long, far-exserted ; disk represented by 5 
glands alternating with the stanlens. Female flo\$-crs shortly 
stalked, in clusters of 3-6 : sepals erect ; ovary ovoid. encircled a t  
the base by the ring-shaped, toothed disk ; styles 3 or 4, shortly 
united a t  the base. reflexed and each deeply divided into 2 or 3 
narrowT, pointed lobes. Fruit globose, cro\vned by the star-like 
stigma, of two kinds, usually dry, 6-lobed, and about $ in. diam.. 
sometiu~es white and fleshy, 5 in. diaul. ; seeds 3-6, ~ninutely 
dotted. 

Valleys below 8imln ; 3i;ty7Jnly.-Thro~~ghout India, ascending to ffiOO f t .  
-C'llina, Anetralia, Africa. 
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9. PUTRANJIVA. From two Sanskrit words ~igrlifying t h ~  
life of the child, referring to the stones of t'hc fruit bcing worn as 
necklaces by chiltil.en to preserve them froin harm.-lndin. 

* Putranjiva Roxburghii, IVall. ; l i l l .  Hr. Ind .  \.. 3 3 5 .  A tree ; 
young shoots and flowers pubescent, otherwise glabrous ; branches 
drooping. Leaves alternate, shortly stalked, dark green, oblong- 
ovate, 3-5 in., entire or toothed, base unequal, margins crimped, 
tip obtuse, acute or long-pointed. Flowers small, axillary, 
stalked, yellow, the male and female usually on different trees. 
Male flowers numerous, in dense, rounded clusters : calyx 3-5- 
parted, segments unequal ; stamens 3, filaments short, united a t  
the base. Female flowers solitary or in pairs : calyx 5-6-parted, 
segments minute ; ovary 3-celled ; stvles 3, short, spreading, 
dilated into broad, crescent-shaped, lobe'd stigmas. Drupe ovoid, 
8 in. long, pointed, white-tomentose, 1-celled ; stone hard, deeply 
wrinkled. 

Valleys of the outer hills ; March-May.-Throughout India,, ascending t o  
2500 ft.-Often cultivated. 

10. ACALYPHA. From the Greek name of the common 
nettle.-All tropical and subtropical regions. 

Weak, straggling, more or less pubescent herbs, having the 
aspect of nettles. Leaves alternate, long-stalked, ovate, pointed. 
Flowers minute, in short, axillary spikes, both sexes on the same 
spike. Male flowers few, in small, sessile clusters towards the end 
of the spike, the summit being occupied by 1 or 2 abortive ones : 
sepals 4 ; disk none ; stamens usually 8, filaments free, short, anther- 
cells distinct, diverging, linear, often twisted ; rudimentary pistil 
none. Female flowers 1-3: rarely all fertile, sessile in the axils 
of conspicuous bracts placed below the male flowers : sepals 3-4 ; 
ovary 3-celled ; stylee free, long, threadlike. Ca,psule concealed in 
the bracts ; cocci 3, seeds 3. 
Bracts of female flowers cut into 3 linear, entire segments 1. A. bracl~yslachycr. 
Bracts of female flowers orbicular, cleeply f~inged . . 2. A. cilialn. 

1. Acalypha brachystachya, Hornem. ; Fl. Br. Ind. v. 416. 
Stems 6-12 in. Leaves 1-3 in. crenate, base often cordate. Spikes 
$in.,maleportionveryshort. Bractsof thefemaleflowersgreen, 
usually only 2 or 3, cut into 3 linear, entire, 1-nervcd, obt,use, 
spreading lobes. Capsule roughly hairy. 

Sinila ; July-0ctobcr.-Tcmpc~*~~tc Himtxlnya, 4000-8000 ft.-S. Tndin.- 
Java, Africia. 

2. Acalypha ciliata, Porsk. ; F1. Br. lnci. v .  417. Stems 1-2 ft .  
Leaves 2-3 in., sharply toothect, often long-pointed. Spiltes 2 in. 
Bracts of the female flowers pa.lc coloured, usually 6-10, orbicular ; 



ilcrves many, radiating ant1 projecting in e long, marginal fringe. 
Capsule glabrous. 

Valleyu below Simla, Subt~thoo ; .July-October.-Throughout I n t l i ~ ,  asoend- 
ing to GOO0 ft.-Arabia, Africa. 

11. MALLOTUS. Proin the Grcek mallotos, woolly ; rcbfcrring 
to the tomentose leaves and branches of many species.--'I'rol~ical 
regions of the Old World. 

Mallotus philippinensis, Muell. ,4rg. ; PI. Br. 17zd. v. 442. A small 
tree ; young branches and inflorescencc~ rusty-pubescent. Leaves 
alternate, long-stalked, variable in form, usually ovate or ovate- 
lanceolate, 3-6 in., entire or sinuatc. upper surface glabrous, lower 
rusty-tomentose, minutely scarlet-dotted. Flowers mal l ,  in 
panicled racemes or spikes, the inale and female on different trees. 
Male flowers yellow, shortly stalked, usually 3 together, in slender, 
drooping racemes 3-6 in. long : sepals 3-4, reflcxetl ; stamens 
numerous, filaments free. Female flowers sessile, solitary, in stiff, 
nearly erect spikes 2-3 in. long : sepals usually 2, half-enclosing 
the scarlet, 3-celled ovary ; styles 3, free, $ in. long, green. spread- 
ing. Capsule globose, $ in. diam., %lobed, covered with a bright 
red powder ; seeds 3, black, smooth. 

Sutlej and Giri valleys ; 0ctoherJanuary.-Throughout India., ascending 
to 4500 ft.-China, Australia. 

The powder on the ripe I~vuit is collected in sonic parts of India for export ; 
i t  is used for dyeing silk and in medicine. 

12. SAPIUM. Froin the Latin sapo, soap, referring to the 
inilky juice, containing caoutchouc, in which thc trees of this 
genus abound.-Tropical regions. 

Sapium insigne, Renth. ; Fl. Br. I d .  1-. 471. A glabrous shrub 
or small tree ; branches thiclr, soft, leafy toa~ards the end. Leaves 
alternate, bright green, toothed, ovate or oblong-lanceolate, 6-12 
in. ; stalks 1-2 in. beaxing t \vo large glands near the top. Flowers 
appearing before the leaves. small, yellow-green, on thiclr, erect, 
terminal, solitary spikes 3-10 in. long. male and female on the 
same plant but on different spikes. Male flowers in circular 
clusters $ in. diain.. central ones soon falling off and leaving their 
short stallrs, outer ones sessile : caly s iuembranous, deeply 
%lipped, segilient~s concave, rounded ; stalllens 2, filaments very 
short, free, anthers scarlet. Feinale flowers solitary. shortly stalked : 
spike much thickened in fruit ; sepals 2-3, ovate. long-pointed ; 
ovary globose, 3-celled ; styles 3, free, short, recurred. Capsule 
Q in. long. obscurely 3-lobed, fleshy when young ; seeds 3. 

Valleys below Simla ; January-hlarch.-Subtropical Himalaya., up to 6003 
ft.-Burmah. 

In the hot valleys of the outer hills this species is a tree 60 ft. high with a 
trunk 3 ft. in girth. Near Simla it  mrely exceeds 10 or 12 ft., and is often 
killed by the frost. 
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TREES, shrubs or herbs of various habit. Leaves stipulate, usually 
alternate and undivided, never pinnate. Flowers small, incon- 
spicuous, usually 1-sexual, in panicles, spikes, cymes or clusters, or 
sometimes crowded on a fleshy receptacle either open and saucer- 
like as in Lccanthus and Elatostemma or closed and flasklike as 
in Ficus. Corolla none. Male flowers : perianth usually 4-5-lobed 
or parted ; stamens as many as and opposite to the perianth- 
seg~nents, rarely fewer, filaments free, sometimes corrugated and 
inflexed in bud, suddenly straightening and scattering the pollen 
as the flower opens, anthers 2-celled ; rudimentary pistil small 
or none. Female flowers : perianth lobed or tubular, usually 
enclosing, rarely adnate to the one-celled ovary, often persistent ; 
style entire, 2-branched, very short or absent ; stigma often 
resembling a sessile tuft  of hairs. Fruit various ; seed 1 .-A very 
large Order, chiefly tropical but more or less represented in nearly 
all regions. 

The flowers are mostly anemophilous, the pollen being conveyed froin the 
nlalc to  the female flowers by the wind : but the agency of insects apl)ears to be 
indispensable in the fertilisation of the Figs, Ficus. 

The Hop, Hz~m.ziltis Lupulzcs, cultivated in Knshmir, kc., and the Jackfruit, 
14rtocnrpzis integr<folin, and A. Lukoocha, so~rletiines seen in cultivation in the 
plains of the North FITcst, belong t.o this Order. 

Trees or shrubs. 
Fruit the product of one flower. 

A samara . ' . 
A drupe. 

Leaves smooth 
Leaves rough . 

An achene enclosed in a clry perianth. 
Plowers in long spikes . 
Plowers in axillary clustc~*s . 

P~.ni t  the product of numcrous flowers. 
A short, globose spilte of numerous, succulent 

l~rrianths. 
A he,ztl of numerous srhall drul)es . 
-4 closed, flaslrlike receptacle containing numcrous, 

~ninute achenes . 
Bn open, flat receptacle with nunlerous, minut(: 

uchenes 1)arti;~lly inltnel-sed in it . 
llcrbs. 

Leaves alternate. 
Plants with stinging hairs . 
Plants without stinging hairs. 

Stigma of 2 linear branches . 
Stigma resembling (I tuft of hairs. 

Flo~vers on a saucerlilie receptacle . 
Plo~vers in cyrnose clusters . 

1 .  Ulmus. 

2. Celtis. 
3. Trema. 

P. uimir~cn only ; t,he ot,her species are herbs. "he ordina,ry leaves 
sometinies l l i ~ ~ ~  a ~ninutc leaf opposite to them. 
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Leaves opposite. 
l'lant~ with ~ t i ~ i g i ~ ~ g  hairn . 7. CTrtica. 
I'lants without stinging hairs. 

Flowers on saucerlike receptacle . . 10. L ~ ~ ~ n t h t c . ~ .  
Flowers panicled . . 9. Pikn. 
Flowers in axillary cluster8 . . 13. l'ouzolzin. 

1. ULMUS. The classical nalilcB of the EIln-t'roe. S .  
teniperate regions, including Britain ( M T v ~ h - H I ~ ~ ~ :  CJ. mo)lt(i N U ) .  

Ulmus Wallichiana, Ylancl~. ; E'1. Br. Ind. v. 480. A tree, 
often 80-90 ft. high. Leaves alternate, shortly stalked, ovatc. 
4 -8 in., long-pointed, base unequal. cordate or tapering, ~nargiris 
sharplv, often doubly toothed. I!lo\vers rctl-brouvn. appearing 
before the leaves, 2-sexual, clustered in racemes about 1 in. long. 
Perianth persistent ; lobes 5-6, obtJuse, fringed. Stamens 5-6, 
longer than the perianth, insertcci on the tube, anthers purple. 
Ovary 2-celled ; style-arms 2, long, slender. Fruit a winged nut 
or samara, 4-5 in. diam., stalk very slender, wings rounded, 
membranous; nut central, containing a single seed. 

- 

NarBunda, in forest ; common ; March, i1l)ril.-I\'. Hininlaya,, 4000-10,000 it. 
The wood is used for lnaking furniture. 

2. CELTIS. Eroiu the Greek celtis, a whip , referring tto t'he 
usc of the wood for whip handles.-Tcinpcrate and tropical 
regions, chiefly in the Northern Hemisphcrc. 

Celtis australis, Linn. ; Fl. Hr. Ind. v. 482. A tree. llruvcs 
altlernate, shortly stalked, nearly glabrous, olvatc.. 3-5 in.. long- 
pointed, sharply toothed, base very unequal. Plo\vers pale yello\v. 
appearing before or with the leaves, polygamous ; the male in 
clusters or short racemes towards the base of the shoots ; the 
female and 2-sexual in the axils of the upper leaves. Periantli 
soon falling off, 4-5-parted ; seglnents obtuse. Malc flowers : 
stainens 4-5, surrounding a woolly disk. Feiiiale : ovary ovoid, 
seat'ed on a hairy disk ; style-arms 2, broad, sessile, spreading. 
Fruit a long-stalked, ovoid, usuallv solitlary drupe, about 4 in. long. 
inore or less \voolly at  tho bas6 or so~iwtimes all over ; stone 
wrinliled. 

Si~ula, Hoilcaugungc ; April, May.-'l'e1nperat.e Himalaya, 4000-8000 ft.- 
\\:cstw-ard to Spain. 

Often planted near villages ; co~u~uonly lopped for fodder. 
The variety with a woolly drupe, C. eriocarpa, has been collected at Barmu, 

north of Bimla. 

8. TREMA. Prom the Greek t r e m ,  a hole ; the nut is minutely 
pitted.-Tropical and subtropical regions. . 

The upperlnost floral leaves in P. pe~bh,?tn?tdra are alternate ; P. ~ i l n i l ~ e n  
is a shrub. 
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*: Trema politoria, f'lancll. ; 11". Hr. I r ~ t l .  v. 484. A small trec ; 
brunchlets roughly hairy. Leaves alternate., shortly stalked, hard 
and very rough, oblong- or ovate-lanceolate, 2-5 in., often long- 
pointed, base rounded, nearly equal ; teeth small, sharp, regular. 
Flowers 1-sexual, in small, axillary cymes, the male and female 
on the same tree. Male flowers : perianth 5-parted ; stamens 5. 
Female flowers : perianth 5-parted, persistent ; ovary globose ; 
styles 2. short, linear. Pruit a small. globose drupe seated on the 
perianth and crowned by the styles. 

Valleys of the outer Himalaya, on roadsides in hedges and on waste ground ; 
April4une.-Throughout N. India, 1111 t o  3000 ft. 

The leaves are a s  hard as  sandpi~pcr, and  are used t o  polish wood and horn. 
R,ough ropes are made from tlie fibrc. 

4. CANNABIS. Thc classical ll;~i11c of tlic Heilip. The 
genus contains only onc species.--N.W. Himalaya, Central Asia ; 
culti~a~ted and naturalised elsewhere. 

Cannabis sativa, Linn. ; PI. Br. I r d .  v. 487. An erect herb ; 
stems grooved, finely to~nentose, 3-10 ft. or taller in cultIivation ; 
branches few, alydkr. Leaves stalked, yal~nate, alternate or the 
lower opposite ; lobes 1-5 in the upper leaves, 5-11 in the lower, 
linear-lance~lat~e, 2-8 in., the middle one longest,, coarsely and 
sharply toothed, long-pointed, narrowed to the base, upper surf ace 
dark green, rough, lower pale downy. Flowcrs pale yellow-green, 
1-sexual, the male and female on separate and dissimilar plants. 
Male flowers clustered in short, uxilla..ry, drooping panicles : 
perianth 5-parted. segments boat-shaped ; stamens 5, filaments 
long, threadlike. Female flowers axillary, sessile, erect : perianth 
a single entire leaf enclosing the ovary ; style-arms 2, threadlike, 
protruding. Fruit an achene, about, in., enclosed in the 
persistent perianth. 

Simla, common, esfiecidly near hollses ; July,  August. 
'rhe i~~ tos i ca t ing  drugs qcinja i~nt l  c-l~rcros ibrc. prepared f t - o l l l  a, resi~ious 

ekr~tlation of tlie stem, young leavcs arltl flo\vc~s. Hl~tr7zq consists o f  t I l ( .  1a1yr.  
le Lvrs di'i(lt1 an(1 riiixrd wit11 a ~ C I V  i l ~ I l ~ l l ~ s .  TIIC t i b r v i ~ ~  stcnis Eu~~nisli hc.1111~. 
The seeds arc usecl as food for cage-birds. 

5. MORUS. The classical na~iic of the. Mulberry.-Tropical 
and temperate regions. 

Trees or shrubs. Ilcbn\-~:s altc~rnate, stalked, ovate, often lobed, 
toothed, base 3-nerved. Plowers 1-sexual, in shortly stalked 
spikes, male and female on the same or on different trees. Male 
flower-spikes 1-2 in., falling off after flowering : perianth 4- 
partcd ; stamens 4, filaments fla,ttcned a t  the base. Female 
flower-spikes about & in. : perianth-segments 4 or 3, rarely 2, 
enclosing the ovary and becoming succulent in fruit ; style-arms 2. 
Fruit a short, globose, fleshy spike resulting froin the union of the 
numerous perianths, each c~nclosing a sinall nchene. 
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Lcaves with small and nearly unifor~n toctll. 
Style-arme glabrous or nearly no, short, free to tho btllru . 1. 2. 11Lbo. 
Style-arm8 hairy, long, united for about one qmartur of 

their length . . 2. ,If. indicu. 
Leaves with largc and very unequal tceth . . 3. M. ecrmlrr. 

1. Morus alba, Linn. ; PI. Br. Ind.  v. 492. A middle-size(1 
tree. Leaves 2-3 in., acute, often cordate ; teeth u~nall, nearly 
uniform ; stalk $-1 in. Male and female flowers on the same trec. 

, Female flowers : perianth-segments 4, glabrous or shortly fringed ; 
style-arms glabrous or nearly so, short, free to the ba~e .  Fruit 
white or red, sweet. 

Simla : cultivated throughout N. Inditt, and up to  1 1,000 ft. in tlie Hima- 
laye ; March, April.-An introduced tree : believed to be wild in N. Asia and 
Afghnnistan. 

2. Morus indica, Linn. ; PI. Br. Ind. r. 492. A sbrub or small 
tree. Leaves rough, 2-5 in., long-pointed, frequently deeply 
lobed, often cordate : teeth small, nearly uniform ; stalk 3-14 in. 
Fenlale flowers : perianth-segments 4, with broad, white edges ; 
style-arms hairy, long, united for about one quarter of their length. 
Fruit black when ripe. 

Si~nla, usually below 5000 ft. ; February.-Temperate Himalaya, ascending 
to  7000 ft. 

Cultivated in Bengal and elsewhere for its leaves which are used as food for 
silkworms. Closely allied to M. alba and not easily di~tingrlished from it. 

3. Morus serrata, Roxb. J Fl. Br. Ind. v. 492. A tree, some- 
times 60 ft. high. Leaves broadly ovate, 2-8 in., long-pointed, 
usually cordate ; teeth large and very unequal ; stalk 1-2 in. Male 
and female flowers usually on different trees. Fenlale flowers : 
perianth-segments 3, rarely 2 or 4 ; style-arms long, very hairy, 
united near the base. Fruit purple. 

Simla., vftcu planted ncnr villages ; April, May.-I\'. Hi~u;ll;tya, 4OCK)- 
9000 f t .  

6. FICUS. The classical nalnc of the Co~nmon Fig.-A very 
large genus mostly inhabiting tropical countries. 

Erect or clinibing trees or shrubs; juice milky. Leaves alter- 
nate, opposite in P. hispidu, undivided, soinetirnes lobed in F.  
prrlmta. Flowers minute, crowded on the inner surface of a 
hollow, globose or ovoid receptacle, usually 3-bracteate a t  the 
base, and more or less completely closed a t  the mouth by 
nui~lerous, overlapping scales ; receptacle or fig axillary or borne 
on special fruiting branches l~roduced from the stem or boughs. 
Flowers often inixed with bracteoles, and, in the species here 
described, of three kinds, male, ferbile female and imperfect, barren 
female or so-called gall-flowers. Male flowers usually placed 
near the mouth of the fig : perianth of 3-5 segments, free or 
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sometimes united, thin and colourless, or sometiines opaque and 
red or brown ; stamens usually one, so~netimes t ~ o ,  rarely three, 
filairlents short, rarely long, often united when more than one. 
Fertile fernale flowers : perianth usually as in the male, often very 
minute ; ovary ovoid, style distinct, usually lateral, stigma 
various ; ripe achenes seed-like, pale vellow. Gall-flowers more 
or less resembling the fertile female, bbt the style and stigma arc 
rudimentary, and the ovary is empty, or contains the egg or pupa 
of an insect, never an ovule or seed. 

The figs of the Banyan, F. belzgalensis: of the Yil)al, If'. 
religiosu, and of a'. liumphii, contain all three kinds of flo\vers ; 
in the other species the inale and the gall-flowers are borne in 
one set of figs, and thc fertile female in anothcr set, the figs being 
externally quite similar. We thus see one set of figs containing 
barren fcrnale flowers associated with a nuniber of pollen-produc- 
irlg inales, while a different set contains only fertile fe~nale flowers, 
and yet these females all produce fertile seeds. In  what manner 
the pollen is conveyed from the male flowers into the almost coin- 
pletely closcd figs containing the female flowers has not yet been 
satisfactorily explained. That the flowers of the common edible fig, 
8'. Carica, are unisexual was known to Linnzus, and had, indeed, 
in a vague way, been suspected since the time of Aristotle, but it 
is only within recent years that the existence and nature of gall- 
flowers have been deirionstrated. Further dotails will be found in 
King's Monograph of tlze Ir~do- Malayur~ unrl C'l~ir~ese Figs. l ~ b -  
lishcd in the Ar~r~uls of the IZoyccl Botuuic Gnrdeu, C'alcuttcr, 1.01. i. 

Most of the species have fruits which are eaten by birds, arid their sc.c.cls thus 
bcconle widely disseminated. 

Thc India-rubber tree, 4'. elustica, wild in the Sikkim Hinialuy;~ i ~ ~ l c l  eatlt- 
ward, is sometimes planted in gardens in the lower hills. I n  its native country 
i t  is a large tree towering above the surrounding forest. Leaves leathery, 
shining, entire, oblong, 3-12 in., abruptly pointed ; ilrrvcs closcly parallel, 
stipulcs very large. 

Figs borne on ordinary leafy branclics, axil1i~l.y. 
Leaves entire. 

Leaf-stalks more than 2 in. 
Tail-lilie t ip of leaf about uf its totill l c ~ ~ g t l ~  . 
Tail-like tip of leaf about of its total lcl~gtli . 

I,ec~f-stalks less than 1 in. 
A climbing or crceping shrub . 
Erect shrubs or trees. 

Lesvcsobtuse . 
Leaves long-pointed . 

I,ci~vcu toothed, a t  least in thc upper Ilalt. 
Leaves oblong-lanceolate, 4-7 in. ; stallis \ in.. 
Leaves broadly ovate or lobed, 2-5 in. ; stalks 

1-2 in. . 
Figs b ~ r n e  on special leafless branches. 

Leaves opposite . 
8. F. yalmcitn. 

5. E'. It ispidn. 

F. hispida generally bears its figs on special leafless branches, but so~netirnes 
in asillary pairs on ordinary branches ; it insy always be linown by its opposito 
leaves. 
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Leaves alternate. 
Leaves lanceolate ; basal lobes very unequal. lciga + in. diam. . . 0. F. Cunin. 
h a v e s  broadly ovate ; basal lobes equal. Yiga 2-3 

in. diam. . 10. P.  Roxburql~ii. 

1. Ficus bengalensis, Linn. ; PI. Rr. Ind.  v. 499. A larug(., 
sprctading tree producing numerous, aerial roots which thc 
ground and form trunks, thus indefinitely extending the growth of 
the tree ; young parts pubescent, otherwlise nearly or quite 
glabrous. Leaves leathery, ovate, 4-8 x2-5 in., obtuse, entire ; 
stalks 2 in., thick. Figs pubescent, axillarp, sesfiile in pairs, 
globos(-i-l in. diam., red when ripe. 

Valleys below Simla ; figs ripen Al~ril, Afay, and rcrnain long o11 thc tree.- 
Wild o111.v in the sub-Himalayan forevt~ and on the hills of Southern India ; 
planted throughout the plains and up to 4000 f t .  in the Himalaya. The 
Banyan. 

The Banyan in the Calcutta Botanic Gardens began !ifv as an epiphyte on a 
uild date-tree of which all trnce has long disappeared. Dr. (now Sir George) 
King gave the following details regarding $his famous tree in 1880. ' The tree is 
now about a hundred years old ; i t  has 232 aerial roots all reaching the ground 
and forming trunks from a few inches t o  12 f t .  in girth. The main trunk girths 
42 ft.. the circu~nferenceof its leafy crown is 857 ft. It is still growing vigorously.' 

* 2 .  Ficus Rumphii, Bl. ; Fl. Br. I d .  v .  512. A large tree, 
glabrous, often epiphytal, having the aspect of the Pipal, 
If'. religiosa, to which it is closely allied. Leaves lea.thcry, broadly 
ovate, 4-6 in., upper surface shining, base rounded. inargins entire, 
slightly undulate, tip narrowed into a tail-like point about onc- 
sixth of the t80tal length of the leaf ; sta,lks 2tT3$ in. Figs aaillary, 
sessile in pairs, globose, & in. diailz., pale with dark spots when 
young, nearly black when ripe ; basal bracts 3, small, rounded. 

Throughout India, ascending to 5000 ft., not colllnlon ; figs ripen Alay, 
June.-Rlaley islands. 

3. Ficus religiosa, Linn. ; Fl. Br. Ind. lr. 513. A large tree, 
glabroiis, usually epiphytal. ha\-es  leathery, broadly ovatc, 
44-7 x3-4: in., upper surface shining, base rounded, margins 
entire, undulate, tip narrowed into a linear: t'ail-like point, about 
one-third of the total length of the leaf ; stalks 3-4 in., slender ; 
young foliage flushed with pink. Figs axillrtry, sessile in pairs, 
globose, slightly vertically flattened, 4 in. diam., dark purple when 
ripe ; basal bracts 3, broad. 

Valleys below Simla ; figs ripen April, May.-Wild in the sub-Himalayan 
forests, in Bengal and in Central India ; planted throughout the plains, and 
up to 6000 ft,. in the Himalaya. T h e  Pipal. 

4. Ficus clavata, TVaaZl. ; PI. Br. Ind. v. 520. An erect shrub ; 
young branches rough. Leaves glabrous, rough, oblong-lanceolate, 
4-7 in. ; margins irregularly and sinuately toothed in the upper 
half, tip narrowed into a long point ; stalks about in. Figs short81y 
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stallted, axillary, solitary or rarely in pairs, ovoid or globose, about 
in., rough or wrinlded, yellow when ripe. 2 

Sutlej valley, Bauantpur, usually in forest undergrowth ; figs ripen May, 
J-une.-Outer Himalaya, ascending to 4500 ft.-Burmah, Rlalacca. 

*5. Ficus hispida, Linn. f. ; PI. Br. Ind. v. 522. A shrub or 
small tree, roughly pubescent all over. Leaves opposite, stalked, 
broadly ovate or ovate-oblong, 4-9 in., base rounded or slightly 
cordate or wedge-shaped, margins toothed, tip sometimes shortly 
and abruptly pointed. Figs shortly stalked, globose or slightly 
flattened, &-1 in. diam., sometimes warty and bearing small, brown 
scales on the surface, usually clustered on short or long, leafless 
branches issuing from the stem or boughs, but sometimes in 
axillary pairs, pale yellow when ripe. 

Common in the plains throughout India, ascending to 3500 f t .  ; figs ripen 
April, May.-Malay islands, China, Australia. 

6. Ficus Cunia, Buclz.-Ham. ; Fl. Br. Ind. v. 523. A small tree. 
Leaves rough, especially when young, shortly stalked, oblong- 
lanceolate or ovate, 6-12 in., very unequally 2-lobed a t  the base, 
the lower lobe rounded, projecting, margins toothed a t  least in 
the upper half, tip long-pointed. Figs shortly stalked, globose, 
about 4- in. diam., rough and wrinkled, often scaly, borne on 
numerous, long, scaly, usually leafless branches issuing from the 
boughs and lower parts of the stem. 

Valleys below Simla, Sublej valley ; figs ripen August,, September and often 
a t  other seasons.-N. and Central India, ascending to 4000 ft.-Bnrmah. 

7. Ficus foveolata, Wall. ; PI. Br. Ind. v. 528. A climbing or 
creeping shrub ; stems, when young or when growing in dainp, 
shady places, pubescent or hairy, creeping on rocks or trunks of 
trees, and rooting a t  the nodes ; when older or when growing on 
open ground, nearly or quite glabrous, climbing, hut without 
adventitious roots. Leaves usually glabrous, lanceolate or ovate- 
lanceolate, those on the creeping sterns thin, rarely exceeding 2 in. ; 
but on fruiting branches, and in open situations, leathery, 3-6 in., 
base rounded, cordate or wedge-shaped, margins always entire, 
tip acute, often long-pointed ; stalks 4 in. or less, pubescent. Figs 
(zxillary, sessile or shortly stalked, solitary, globose, -:-3 in. diam., 
hairy, often warty and wrinltlecl. Fruit rarely or never produced 
in the creeping state. 

Simla, the Glen, &c., the creeping form ; tho climbing form is not uncoi~l~no~l 
below Elysium, and on trees or on steep banks elsewhere ; figs ripen June, 
July.--Outer Himalaya, 2000-7000 ft.-Burmah, China. 

8. Ficus palmata, Forsk. ; Fl. Br. Ind. v. 530. A shrub or 
small tree ; young branches tornentose or pubescent, often 
becoming glabrous. Leaves thick, usually broadly ovate, 2-5 in.. 
sometimes deeply 3-5-lobed, base cordate or wedge-shaped 
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margins toothed, tip usually acntc., upper surface rough, lower 
pubescent ; stalk 1-2 in. Pig8 axillary, stalked. solitary, globow 
or pear-shaped, A-1 in. dirtm., nurrowrd to the bane, ~ ~ ~ u a l l y  
tomentose, purple when ripe. (Pig. 148.) 

Simla, the Glen ; fige edible, ripen June-October.-Ccntrd ant1 S.\V. India, 
u~cending to 5000 ft., often cultivated.-IVestwarcI to F:gyl)t and Abysrsinin. 

The Tndian ~.el)repent;ltive of the cnnl~non Flurol~c.an cdihle fig, b'. C ' r r ~ i c a .  

9. Ficus nemoralis, Wall. ; Fl. Br. Ind. v. 534. A glabrou~ 
shrub or small tree. Leaves lanceolate or ovate-lanceolate, 4-6 

FIG. 148 PICUS PALMATA. 

in., base wedge-shaped, often much narrowed, margins entire, tip 
narrowed into a long point ; stalk 6-1 in. Figs axillary, sessile or 
shortly stalked, often crowded, globose, about $ in. diam., quite 
glabrous. 

Simla,, bclow Annandalc, Shilh ; figs ripen August, September.-Temperate 
Himala.ys, 1500-7000 ft.-Assam. 

10. Ficus Roxburghii, TVall. ; FZ. Br. Ind. v. 634. A spreading 
tree ; young branches pubescent. Leaves stalked, broadly ovate, 
6-12 x6-9 in., solnetinles even larger, deeply cordate, entire or 
toothed, usually shortly point,cd. Figs stalked, clustered on short. 
thick, leafless brsllchrs issuing from tlhc boughs or stem: some- 
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tiines close to the ground, broadly top-shaped, 1-2 in. long, 2-3 
in. diam., strongly ridged, pubescent when young, becoming 
glabrous afterwards, russet-brown, tinged with red or dull purple 
when ripe. 

Sutlej valley ; figs ripen March-1la.y.-Outer Hi~ualaya, ascending to 
5000 ft.-Hurmnh. 

7.- URTICA. Froin the Latin ziro, to burn ; referring to the 
pain caused by the stings.-Temperate and subtropical regions. 

Erect herbs, more or less clothed with stinging hairs ; inner 
bark containing tough fibres. Leaves opposite, 1-ong-stalked, thin, 
toothed. Flowers small, green, 1-sexual, clustered on the branches 
of loosely spreading, axillary panicles 1-3 in. long. Perianth 4- 
parted. Male flowers : perianth-segments concave ; stamens 4, 
filaments rolled up in bud, straightening with a jerk when the 
flower opens. Female flowers : perianth-segments unequal, flat ; 
stigma resembling a small tuft of hairs. Achene flattened, 
enibraced by the persistent perianth. 

The Roman nettle, 7'. yilulifera, a weed of wastc place3 in England, oc,curs 
occasionally nenr houses in Simla. Leaves ovat,e, 1-3 in. ; teeth very long, often 
linear, acute. Male flowers in slendrl., panicled spiltes ; female in globosc 
heads ; both sexes on the same plant. 
Plants bearing flowers of both sexes. T,caves with small, 

irregular teeth . . 1. ST. parviJlortr. 
Plants bearing either male or female flowers.' 1,eaves with 

large, regular teeth . . 2. T r .  dioica. 

1. Urtica parviflora, Boxb. ; Fl. Br. Incl. u. 518. Stenis 3-5 ft,., 
slender, obtusely angled. Leaves ovate or lanceolate, uslxally 
cordate, 2-4 x 1-23 in., long-pointed ; teeth small, acute, irregu- 
larly jagged ; stipules united. Male and female flowers on tlhe 
same plant. 

Simla, conlmon ; flowers throughout the snn1mer.-Temperate Hifnal,zy,z, 
5000-12,000 ft.-Nilghiris. 

2. Urtiea dioica, Linn. ; Fl. Br. lntl. v. 548. Stems 3-5 ft., 
often robust, grooved. Leaves ovate or lmceolate, usually 
cordate, 2-4 in., long-pointed ; teeth large, coarse, regular, 
acute ; stilmlcs usually frcc. Malc and female flowers on 
separate plants. 

Simla, Huttoo ; ,Jr~ue, July.-W. Himalnya, $000-10,000 ft.--J\~cst~\.nrd to 
the Atlantic, including Britain (Common Nettle.). Widely sprrntl in  other 
countries, but oftt?n introclucecl. 

8. GIRARDINIA. In honour of Girardin, a Frci~ch botanist. 
joint author of n Manual of Bot,any in 1827.-'L'ropical Asia hlld 
Africa. 

Girardinia heterophylla, Decne. ; Ifll. Br. Ind. v. 560. A robust, 
coarse, erect herb, 4-6 ft., covered with rigid, sharp, stlinging 
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l~rist lc~. I~~~ ,vcb i  4-12 in., ~tltc*rnulte, ~t , i i , l  ktltl, :3-nor\lcvl fro~n thc 
I~ase, broadly ovate, often dcq)lv lol~cvl. IISIIRIIV (~ordat~c, lnr~rginn 
sharply toot'hed. Flowers a ~ n r l l ,  green, 1-sexinl, *eanilr;, rimmly 
crowded. Male flowers in long, ulcntl(~, of tcn pan ic*iila.tely 
branched spike8 : pcrianth 4- parted ; atalllenh: 4 .  Pcmalo flowern 
in short, oblong  pikes becorning t l k k ,  dc ,.icly bri~tly and often 
over 6 in. long in fruit : perianth t~b l l l i~ r .  n&ro~vf~d.u~)~~ar(~ri  in 
a srnall 3-toothcti mouth, ~l~l i t~t ing \+.hen the fruit ripens ; sty](. 

long, tlhreadlike, persistent, stgigma minut.(.. Acllenes flattcncd. 
ovate, black. (lqig. 149.) 

Simla, common in forcst. ; July, Aligu~t.--Himalaya, S. Indir~.-.Jil\~s. 
Itoxburgh, P1. I d .  p. 665, calls this ' a most ferocious looking plant.' The 

stings produco acute pain, but it is of short duration. The s t e m  fl~nlish a 
fine silky fibre, used in Siklrim for ropes, twine and rsnarae clot,h. 

9. PILEA. From t,he Latin pileus, a cap ; the periantll- 
segments are coil~lat~e and thrown off in tllle form of a cap.- 
Tropical regions. 

Erect herbs. Lcaues stalked, opposite, often unequal, toothed, 
:{-nerved from tIhe base. Flowers minute, green, 1 -sexual, sessile 



in clusters on the slcncier bra.nches of stalketi, spreading, axillarV 
panicles 2-4 in. long, tho niale and female on thc same or 
different plants. Male flowers : perianth 4-parted ; stamens 4, 
anthers white. Female flowers : perianth 3-parted, segments un- 
equal ; stigma resembling a snlall, sessile tuft of hairs. Achene 
flattened, embraced a t  the base by the persistent perianth. 
Hairy. Leaves ovate ; teeth large . . 1. P. z~mbrosn. 
Cla,brous. Leaves 1a.nceolate ; teeth slliall . . 2. P. scripla. 

1. Pilea umbrosa, Wedd. ; FI. Br. Ind. v. 556. More or less 
hairy ; stems 1-4 f t .  Leaves ovate, 3-5 ~ 2 - 3 4  in., base wedge- 

shaped? rounded or cordate ; tip tail-like ; acute ; teeth large, coarse, 
sharp ; stalks 1-3 in. Achenes smooth. (Fig. 150.) 

Simla, common in s11ady l~lnces ; June-Sept,einber.-Temperate Himalaya, 
4C00-9000 ft. 

2. Pilea scripta, Wedd.  ; F1. Br. Ind. v: 556. Glabrous ; stems 
1-4 f t .  Leaves lanceolate, 3-8 x 1-24 in., narrowed to both ends, 
long-pointed ; teeth small, shallow ; stalks i-2 in. Achenrs 
rough. 

Simla, common in sliatly places ; ,Tune-September. -Temperate 'ITimnla y ~ ,  
4000-7000 ft. 



10. LECANTHUS. From the Greek Zekune, a dish: and uahoa, 
a, flower, referring to the shape of the floral receptacles.-India, 
China, Java, Africa. 

Succulent, pubescent herbs ; stems ascending, Gnee decuin- 
bent and often rooting. I~(?avcrj oppo"te, ~talked, unequal, ovate, 
toothed, 3-nerved from the oblique base ; s ti pule^ united. 
Flowers minute, pinli, 1 -sexual. hracteolate, crowded on sxillary, 
stalked, saucer-like receptaclerj bordered with involucral bracb ; 
male and female on separate recel~tacles borne on the uaine or on 
different plants. Male flowers : perianth 4- or 5-l~arted, segments 
nearly equal ; stamens 4 or 5. Felnale flowers : perianth 3- or 
4-parted, segments nearly equal or wry unequal, persistent ; 
ovary straight ; stigma divided into a tuft of hair-like branches, 
not persistent. Achenes rough with u~icroscopic tufts of white 
hairs. 
Steme 1 4  in. lteceptacles -k;\ in. dianl. . , 1.  L. Il'ighlii. 
Sterna 12-24 in. 13.eceptacles 4-la in. ciiarn. . , 2. L. IYollicliii. 

1. Leeanthus Wightii, Wedd. ; F1. Br. Ind.  v. 659, in part. 
Steins 1-4 in., weak. Leaves 1-1 in. Receptacles +t in. diam.. 
on stalks barely 1 in. long. Perianth of fe~nale flowers 3-parted : 
seginents very unequal. one larger, hooded a t  the top, the otber 
two flat,. Achenes narrowly oblong, longcr than the perianth. red. 

Simla, on old walls, kc. ; July4ept,eml>er.-Throughout. India, a.ycending 
to 10,000 ft.-Africa. 

2. Lecanthus Wallichii, Wedd. ; PI. Br. Zv~d. v. 560, under L. 
IViglztii in part. Stems 12-24 in., robust. Leaves 2-4 in., tip 
long, tail-lilre. Receptacles 4-l.?, in. diaill.. on etalks 2-12 in. 
long. Perianth of female flowers 4-parted ; segnlenta nearly 
equal, hooded a t  the tip. Achenes ovoid, shorter than the 
perianth, purple-brown. 

Simla,, the Glen ; July4eptember.-Throughout India: ascending to 10,000 
ft.-Ceylon, China. 

11. ELATOSTEMMA. Fronl the Greek elutos, elastic, and 
stemon, a stainen ; referring to the staillens unrolling with a jerk 
as the flowers open.-Tropica,l and subtropical regions of the Old 
World. 

Pubescent or glabrous herbs ; steins unbranched. ha\-es  
alt4eriiate or son~et~inles opposite and very unequal in size. Flowers 
minute, green, 1-sexual, and hltcrsl~ersed with iliinute bracteoles. 
cro\vded on the surface of axillary . fleshy. saucer-liLe recel~t~acles 
usually bordered with an involucre of bracts ; male and feinale 
borne on the same or on different plents. Male flowers : perianth 
4-5-parted ; stanlens 4-5. Female flo~t-ers : perianth 3-parted, 
~egnent 's  unequa81, pel-sist'ent ; st'iglan resembling a sessile tuft 
of hairs. Achenes ovoid, flattened. 

2 H 



466 XCI. URTICACEB 

Stems 1-2 ft. Leavcs toothed from base to tip . . 1. E. ,?essik. 
Stems 1-8 in. 

Leaves all entire . . 2. E. pusiElum. 
Upper leaves toothetl towards the tip . . 3. l. ~urculosu~n. 

1. Elrttostemlna sessile, E'orst. ; PI. Br. I d .  v. 663. Stems 1-2 
ft., often bent a t  the joints, prostrate, usually rooting towards the 
base. Leaves sessile or nearly so, ovate-lanceolate, about 6 x 3 in., 
sides very unequal, coarsely and sharply toothed, tip narrowed 
into a, slender, tail-like point. Heads i-k in. diam., sometimes 
2 or 3 together ; the male sessile, the female shortly stalked and 
without involucral bracts. 

Simla, the Glen ; June-September.-Teniperate Hilnslaya, 4000-8000 ft.,  
Assam, Nilghiri9.-China, Malay and Pacific islands, tropical Africa. 

2. Elatostemma pusillum, C. B. Clarke ; PI. Rr. Ind. v. 568. 
Stems 1-6 in., nearly erect, slender, weak. Leaves few, sessile, 
ovate, Q in., entire, sometimes with a small, opposite leaf. Heads 
sessile, about +; in. diam. 

Simla, on damp roclrs in shady l~laces, often growing in moss ; August, 
September.-Temperate Himalaya, 7000-8000 ft. 

3. Elatostemma surculosum, Wigllt ; P'I. Br. Ind. v. 572. 
Stems 2-8 in., tufted, slender, erect. Leaves few, sessile, lanceo- 
late, 4-1 in., the lower ones entire, the upper toothed towards thc 
tip, each leaf having a small one opposite to it. Heads sessile. 
about & in. diain. 

Simla, on clum]~ rocks ; August, September.-Tempcrate Himalaya, 4000- 
7000 ft., Asssin.-Ceylon. 

The Siinla plant is the vwiety e l e g w s ~ s  of tht: k'l. Br. Ind. 

12. BEHIMERIA, In honour of G. RI. Bochn~er, a Gerinsn 
botanist of the eighteenth century, who wrote a ' Flora Lipsia,' 
ctc .-Chiefly tropica.1 regions. 

Baehmeria platyphylla, l l o ? ~  ; FZ. Hr. I d .  v. 578. A variablc 
shrub, all parts covered with a rough or sometimes smooth pubes- 
cence ; stems and branches 4-sided. Leaves stalked? opposite or 
alternate, broadly ovate or orbicular, 3-9 in.. roughly ~vrinklecl or 
nearly smooth, base 3-nervecl, usually cordate, margins toothcd, 
tip acute, sometilnes abruptfly narrowed into a tail-like point ; 
leaves when opposite often unequal. Plow-era small, 1-sexual, 
nearly white, sessile, clustered in asillary, interrupted spilscs ; t11c 
male and female in separate spikes borne on the same or on dif- 
ferent plants. Male spikes 3-6 in., nearly erect,. often branched : 
perianth 4-lobed ; stamens 4. Fenlule spikes 6-12 in., pendulous : 
perianth tubular, iilouth sniall, 4-tootlicd ; style long, t>hread-like, 
hairy, persistent. Acl~ene encloset1 i11 the dry perianth. 
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Vt~l le  tl below Simlil ; April-Augu~t.-Nearly throughout India, : L H C ~ I I ~ ~ ~ I I ~ !  
to SO00 &.-~ro~ical Asia and Africa. 

I n  the Fl. Br. Ind. this species is divided into nine varieties, nf which tho 
follnwing two may bo distinguished in Simla :- 

B. platyphylla proper. Leavcs ovate, roughly wrinkled, tip pointed or 
narrowed in a short,, tai!-like point ; teeth slnull and uniform. 
. Var. rotundifolia. Leaves orbicular, nearly smooth, tip abruptly narrowed 
into s tail-like point sonletimes an inch long ; teeth large, often utloquitl. 

The Rhea and ' China grass ' fibres are obtained from varieties of U .  nizlo~r, 
a native of China and the Malay islands, believed to have bcen introducetl int,o 
India in very early times. Thc cult,ivation of this plant, and the extrsction of 
the fibre, have formed the subject of numerous experiments during rcccnt 
years, but up to thc present tinlc without marlicd corumercial succc.rs. 

13. POUZOLZIA. In honour of I?. &I. C. de I'ouzolz, a Frencll 
botanical author of the nineteenth century.-All tropical regions. 

Shrubs or herbs, very variable in habit a i d  size, usually lnoro 
or less roughly pubescent. Leaves undivided, 3-nen~ed fro111 t'lle, 
base. Flowers small, 1-sexual, pale green, in axillary clusters ; thc 
male and female in the same or in distinct clusters borne on the 
same or on different plants. Male flowers short-stalked : periantlh 
4- or 5-parted ; stamens 4 or 5. Female flowers sessile : periantth 
tlubular, enclosing the ovary ; style long, linear, protruding, sooil 
falling off. Fruit an achene, enclosed in the persistent', ribbed 
or winged perianth. 

l'criai~th of male flowers usually 4-parted. Stamens -1. 
Leaves alternate, toothed . . I .  1). vivuiwg. 
Leaves opposite, entire . . 2. P. i~zdii-0. 

Perianth of male flowers usually 5-parted. Staaiens 5. 
Lower leaves opposite, the upper alternate and crowded 3. 1).  pe?tt(i~dra. 
Lcevcs all opposite, the upper not cro~r~decl . 4, 1'. ?~ir t (~  

* 1. Pouzolzia viminea, Wedd.  ; F1. Br. Ind.  r. 681. An crmt 
shrub ; branches slender, straight. Leaves alternate. shortly 
stalked, lanceolate, 2-5 in., toothed, long-pointed, lower surface 
usually pale or white-tomentose. Flowers in s111a11, dense, rounded 
clusters. Male perianth uslially 4-parted ; stjamens 4. Fruit 
angled and obscurely ~ilargined. 

Valle s below GOO0 ft,., froill Chamba to  Assan1 ; June-Scbl>tc~uLc.~-.-Sub- 
tropical fl imalaya, Assttnl.-Blalnp islands. 

2. Pouzolzia indica, (T't11~d.; lfll. Br. l ? z t l .  v. 581. A slnall 
Ilcrb, rarely exceeding 1 f t .  , stenis half-prostrat'e ; 1)ranchcs 
slcnder, spreading. 1,eavt.s ol~positc, shortly stalked, o\-atc>, 
!,--I in.. clntire, pointed. Flo\\,crs in sniall clusters. Male periant'h 
isually 4-parted ; stalnrns 4. Fruit ribbed, solnetiincs winged. 

Valleys below Sirula, nsually on dry, rocky slopes; June-September.- 
Throughout tropical ~ n d  subtropicit1 India, ascending to 5000 ft,-Tropical 
Asia. 
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* 3. Pouzolzia pentandra, Bemz. ; P1. Br. I d .  v. 583. A nearly 
glabrous, annual, erect herb, 2-3 ft. ; sterns robust ; branches 
long and slender. Leaves sessile or shortly stalked, oblong- 
lanceolate, entire, pointed ; the lower ones 1-4 in., opposite ; the 
upper alternate, crowded, gradually decreasing in size upwards. 
Flowers in sillall clusters, sonlt~times of only 2 or 3 flowers. Malc 
perianth usually 5-parted ; stamens 5. Pruit 3-winged. 

Valleys bulow 3000 ft., froni Kangrn t u  Assam ; J i~~ie-Scl~tcnibcr.--S~~I)- 
tropical and  tropical India.--China, Java.  

* 4. Pouzol7ia hirta, Hassk. ; Fl. Er. Ind. v. 586. A decunlbent 
or half-erect herb ; stems slender, 6 in. to 3 f t .  Leaves opposite, 
sessile or nearly so, ovate or lanceolate, 1-4 in., entire, pointed. 
Flowers in small, rounded, dense clusters. Male perianth usually 
5-parted ; stamens 5 .  Fruit strongly ribbed, soil~ctirlles winged. 

Valleys below 5000 ft., fro111 Chanlbn to  Asst~m ; Junc-September.- 
Tropical and subtropical Hi1nalaya.-China, Malay islands, Australia. 

14. VILLEBRUNEA. A coinnieinorative name, unexplained. 
-India, Malay islands, China, Japan. 

Villebrunea frutesoens, RZume ; FZ. Br. I d .  1'. 590. A shrub ; 
branches slender, pubescent. Leaves alternate, ovate, 2-5 in., 
%nerved from the base, tip narrowed into a long, tail-like point, 
margins sharply topthed, except near the base ; upper surface 
rough, the lower usually pale, sometimes white-tomentose ; stalks 
slender, 1-2 in. Flowers 1-sexual, crowded in small, sessile or 
nearly sessile clusters inserted on the stem and branches between 
or below the leaves ; the male and female on different plants. 
Male perianth 5- sometimes 4-parted ; starnens 5 or 4. Femalcb 
perianth tubular, ovoid, narrowed to a minute mouth, adnate to 
the encloswl ovary ; stigma rcsembling a small, sessile tuft of 
hairs. Ac 12s numerous, minute, black, partiadly immersed in a 
white, gelatinous receptacle. 

Valleys below Simln ; May-Jul~r.-T1-ol~ical and subtrol~ical Hinialays, 
nscendillg t o  5000 ft.-China, I lal)a~i .  

15. DEBREGEASIA. A colnmei~lorative nailic, uaesl~lainecl, 
-Tropical Asia and Africa, eastward to Japan. 

Debregeasia hypoleuca, Wetlcl. ; FZ. Br. I nd .  v. 591. A softly 
pubescent shrub. Leaves alternate, short-stalked. broadly or 
narrowly lanceolate, 3-7 in., long-pointed, base 3-nerved ; t c ~ ~ t ~ l l  
numerous, regular, sharp ; upper surface rough, lower whit(.- 
tomentose ; stipules 2-parted. Flowers 1 -sexual, intersperstbti 
with numerous bracteoles, in rounded, scssilc, axillary clusters ; 
the male and female on different plants. Male flowers : periantlh 
tomentose, 4-parted ; stamens 4. Female flowers : perianth 
tubular, na,rrowcd t'o a minute, 4-toothed mouth, Iliorc: or Ietiy 



;~tlll;~te t;o thc: cllclos.;ecl ovary ; stig~lra ~-c.scl~~l,ling a nc!xrsil(a t u I t  of 
hhirs. l)rupewi11illl, yellc)~, aggregated in a hcad. 

Simla, Rlahauu ; March, April.-Ten~l~erate Hirnalttya, ascending to  tNO0 ft. 
.-W. Asia, Abyssinia. 

Twine and  ropes arc! niacle from the fibre. 

16. PARIETARIA. Fro111 the Latin pnries. a wall, referring 
to the habitat of some species.-Ten~perate and tropical regions. 

Parietaria debilis, Forst. ; PI. Hr. Ind.  v. 5!)3. A diffuse, 
pubescent herb ; stems numerous, 6-12 in., verv slender, 
straggling, of ten matted. Leaves alternate, thin, entirk, :%nerved 
froin the base, variable in ~hape ,  usually ovate or orbicular, 
B-14 in., obtuse ; stalks long. Flowers minute, polygamous, in 
axillary clusters ; bracts linear, united a t  the base. Male flowers 
few : perianth 4-parted : stamens 4. Female flowers numerous : 
perianth tubular, 4-lobed, enclosing the ovary ; stigma resembling 
a sessile tuft of hairs. Bigexual flowers few. ,4chene enclosed 
in the ovoid, persiste!lt perianth. 

Simla, on roclts, kc., in shady places ; January--Dccc~nbcr.-'l'om~~erwte 
Himalaya, 7000-12,000 ft., mountains in S. Intl i ;~ .  -;\l;iny tcm1,eratc and 
tropical regions, extending to Australia a11c1 ('hili. 

Allierl to the I31.itish Pcllitory of  tlir wnll, t'. ofliri/bnli\. 

XCII. JUGLANDACEE 

TREES. Leaves alt'ernate, odd -pinnate. Flowers small, 1 -sexual. 
both sexes on the same tree. Male flowers numerous, in long, 
pendulous catkins : perianth narrow. irlargins irregularly 5-lobed ; 
stamens 10-20, necz1.1y sessile. free. Female flowers few, in small, 
terminal clufiters : ovary 1-celled. enclosed in an adnate, ovoid 
involucre ; periant h-lobes 4. Fruit a drupe, rind thick. fleshy, 
enclosing a woody nut'. Seed one, cotyledons large, lobed.- 
N. temperate regions. 

Engelhardtia Colebrookiana, Li?ldl. ; Fl. Rr. Ifid. v. 596. A small tree 
belonging t o  this Order ie common in Kumaon and Garhwal, but rare West ni  the  
Jumna and is not recorded from Simla. The female flowers are in drob,pinp 
spikes G in. long : the fruiting bracts 1-14 in., unequally 4-lobed, e-ch enclosing 
a small, hairy nut. Flo~vers in March or April. 

JUGLANS. The classical name, a contract,ion of Jovis gkrns, 
t,he nut of Jupiter.-N. t.emperate regions. 

Juglans regia, Li~zn. ; PI. Br. Ind.  v. 595. A large tree, 
nearly glabrous. Leaves 6-12 in., alt'ernate, odd-pinnate ; leaflet6 
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7-0, rarely iiiore, end one the largest!, ~ta~llied, side ones opposite, 
sessile, ovate-oblong, 3-8 in., pointed, entire. Flowers green, malc 
and female on the same tree, appearing with the leaves. Male 
flowers numerous, in pendulous, lateral c a t l h s  2-5 in. long : 
pcrianth narrow, nearly flat, irregularly 5-lobed, combined with 
the bract the free tip of which appears on its under side ; stamens 
15-20, nearly sessile. Female flowers 1-3, clustered on the encl 
of branches, the bracts combined in a pubescent, ovoid involucre 
adnete to the ovary, its narrow mouth obscurely 4-toothed : 
pcrianth of 4 linear-lanceolate lobes inserted on thc mouth of the 
involucre alterna.te with its teet,h ; ovary 1-celled, ovule I ,  st-ylc- 
arrns 2, short, broad, recurved, roughly wrinkled. Drupe ovoid, 
2 in. long, the green, thick, fleshy rind e&losing a woody, wrinkled, 
2-valved nut, the edible part consisting of the large, corrugated, 
4-lobed cotyledons of the single seed. 

Bagi, mild, 7000-10,000 ft., cultivated down t o  3000 ft. ; February-April.-- 
Himalaya, N. Persia, the Cauoasus.-The Common Walnut. 

XCIII. MYRICACEE 

AROMATIC trees or shrubs. Leaves undivided, entire, alternate, 
crowded. Plowers minute, I.-sexual, in spikes. Ferianth none. 
Stanlens 3-6. O\-ary with 2-4 scale-like bracts at the base, 
1 -oelled, 1 -ovuled. Fruit a succulent, scaly drupe.-Nearly all 
tlcmperate and warin regions except Au~t~ralja. 

MYRICA. The Greek nalnc of the Tamarisk, transferred to 
t,llia genus by Tlinnaeus.-The onlv genus ; diqt rihubion of t'lw 
()rtler. 

Myrica Nagi, ~ ' I I u ~ L ~ .  ; 1?1. Rr. 11~7. I-. 6!)7. A small tree, 
nearly glabrous. Leaves crowdetl towards tlie ends of branches. 
laizceolate, 3-5 in., acute or obtuse, entire, the lower surface pale 
or rust-colourecl, lninutelv land-dotted, aromatic, stalks short, 
pubescent ; the leaves of f oung shoots solnetilnes 5-8 in. and 
toothed. Flowers minut,e, 1-sexual, glandular, the inalle and 
female on different trees. Male flowers in catliins $-I  in. long, 
solitarv in the leaf-mils or sessile on a colnmon. drooping, sxillary 
st1alk i-3 in. long : bracts orhicl~lar, often wit,h 2 or 3 sineller 
ones ; perianth none ; stainens 3-6, filaments free except a t  the 
base. Female flowers in axillary, erect spikes i-1 in. long : bracts 
2-4 ; j~eriant~h none : ovary 2-c.elled, style-arms 2. long. incul.vetl, 



red. Dru],r, sessile, scaly, ovoid, 4-2 in., f le~h red,   to no wrinkled 
and pitted. (Fig. 151.) 

Simla, below 6000 ft., the Glen, k c .  ; October-December, sometimes in the 
spring.-Himalaya and Khaeia.-Malaya, China and Japan. 

The fruit commonly known as Kaipl~al i~ eaten, and the bark is used in 
medicine. 

The Sweet Gale, df. QCILP, i~ common in bogs and on wet moors in Britain. 

XCIV. CUPULIFERE 

TREES or shrubs. Leaves alternate, uildirided or rarely slightly 
lobed. usually toothed ; stipules soon falling off. Flowers s n d l  
or minute, 1-sexual, the male in catkins, the feinale in spikes. both 
sexes on the same tree. Male catkins usually cylindric and 
drooping ; feinale spikes cylindric or ovoid, usually erect a t  least 
when young. Male flowers : perianth inembranous or none ; 
stamens 3-1 6, filaments free, sometimes minutely forked, anthers 
usually 2-celled. Female flowers : perinnth none or tubular, more 
or less adnate to the ovary, the limb if present minute and 
toothed ; ovary 2- or 3-celled, cells not distinct until after fertili- 
sation, ovules 1-2 in each cell, all but one usually abortive ; styles 
as many as the cells, usually more or less united at the base. 
Fruit n nut,  the nuts either large and solitary or in small clusters 



472 XCIV. CUPULIlPEH.A4 

or ulinutc. and numerous in cones or spikes.-Europe, mo~zntains 
of Asia anci Anlerica, and 8. tc~npcratc 1,egions.-From the Latin 
cupulrs, a little cup ; referring to the shape of the involucre in the 
fruit of Qu.ercus. 

In  the flowers of this Order the pollen is convcycd to thc stigmns by the 
wind. 
Nuts small, seed-like, numerous, in concs or spilies. 

Nuts flattened. 
Stamens 2. Bracts of cone thin, ultimately falling off . 1 .  l?ctulo. 
Stamens 4. Bracts of cone thick, woody, persistent, . . 2. Alwzis. 

Nuts globose, ribbed. Bracteolcs much enlarged, lobed and 
leaf-like in fruit . . 5. Carpinus. 

Nuts large, solitary or in clusters of 2-3. ' 
Nuts or acorns more or less enclosed in a cup . . 3. Quercus. 
Nuts more or less enclosed in the enlarged inner braot . . 4. Coryltcs. 

1. BETULA. The Latin name of the Birch.-N. temperate 
and Arctic regions. 

Trees ; bark smooth and paper-like, peeling off in thin sheets. 
Leaves stalked, ovate, long-pointed, sharply and irregularly 
toothed. Male catkins drooping : flowers bracteate, in groups of 
usually three ; perianth 4-parted, segments sometimes fewer by 
abortion ; stainens 2, filaments minutely forked, anther-cells 
separated. Female cones drooping or nearly erect : flowers 
bracteate, in groyps of lisually three ; perianth none ; ovary 
2-celled ; stvle long, slender. Nuts minute, flattened, winged 
on hoth side$ : bracts 3-lobed, ultimately falling off. 

The harlr of B. zitilis, and of some other species, is used as paper for writing 
and packing, also for nlnking umbrellas. The 'twig bridges ' of the inner 
Himalaya are made of the branches. 
Female cones usually solitary. Lobes of fruiting bract nearly 

equal . . 1. B, ztti1i.q. 
Female cones usually in olustcrs. Mid-lobe of fruiting 11mct 

much the longest . . 2. B. nl?~oidcs. 

1 .  Betula utilis, Don ; Fl. Br. Ind. v. 5'39. Outer bark white, 
inner layers pink. Leavcs 2-3 in. Pclllalc cones llsuallv single : 
lobes of fruiting bract nearly equal. 

The Chor, and perhaps Huttoo, not under 10,000 ft. ; April, May.-Ten- 
yerate Himalaya, fronl Kxshmir to Sililti~n and Bhotan, 7000-14,000 ft.- 
Afghanistan, Japan. 

2. Betula alnoides, Rlrc l~ . -Hnn~.  ; FI. Rr. Inn. v. 590. Leaves 
3-6 in. Female cones usnnllg in ~lust~ers : mid-lobe of fruiting 
bract much the longest. 

Si~nla, Narkunda, 6000-9000 ft. ; April-June, and sometimes in the autumn 
--Tempernte and snhtropiral Himalaya, Khnsia and B4art,aban Hills. 

2. ALNUS. The Latin nnine of the  genus.-N. temperato 
regions ; the Andes. 



Troes. Leaves stalltcd, glabrous, ov:~te, 4-6 in. Malc:  catkin^ 
drooping, in terminal panicles or racemes : flowers :3 to u, bract ; 
bracts closely imbricate in bud, opening in flower, with usually 
4 adnate bracteoles to each bract ; perianth sessile, 4-parted ; 
stamens 4, filaments very short, anther-cells distinct. Female 
cones short, erect : flowrrs rninnte, 2 to each bract ; prariantl~ 
none ; ovary 2-celled ; styles 2, red, diverging. ovules I in (>,z(:h 
cell. Fruiting cones woody, remaining long on the tIrees ; 1,rac.t~ 
woody, persistent ; nutlets flatteved, narrowly winged. 
Leaves with 14-18 pairs of lateral nerves. Wings of nutlet 

thin, membranous . 1. . - I .  nrpnlensis. 
Leaves with 8-12 pair8 of lateral nerves. '  in,& of iu t le t  

thick, leathery . . 2. A. ~bit idu. 

1. Alnus nepalensis, Don ; Fl. Br. Ind. v. 600. Branchlets 
glabrous. Leaves shortly pointed, entire or obscurely toothed ; 
lateral nerves 14-18 pairs. Male catkins, 4-10 in., numerous, 
panicled. Female cones a in. E'ruiting cones 4-1 in., numerous, 
in erect pa.nicles ; wings of nutlet thin, membranous. 

Simla, the Glen, &c., 3000-9000 f t .  ; Oct,ober-December.-Temperate Hima- 
laya and Khasia.-Burmah, China. 

2. Alnus nitida, Endl. ; Fl. Br. Ind. v. 600. Branchlets pube- 
scent. Leaves long-pointed, more or less distinctly toot,hed ; 
lateral nerves 8-12 pairs. Male catkins 2-4 in., rarely more then 
6, in erect, sometimes leafy racemes. Female cones 3-2 in. 
Fruiting cones 8-14 in., solitary or 2-5 in short, erect racemes ; 
wings of nutlet thick, leathery. 

Giri valley, Synj ; September, October.-IY. Temperatme Himalaya.. 

3. QUERCUS. The Latin name of the Oak.-Chiefly 
temperate regions of the N. Hemisphere, estending to tthc 
mountains of the tropics, except in Africa. 

Trees. Male catkills 2-4 in., drooping, usually clustered : 
perianth bell-shaped, more or less 4-6-lobed ; stamens 3-16, fila- 
inents free, anther-cells contiguous. Feinale catkins short, erect, 
few-flowered, each flower ei~closed by an involucre of scales : 
perianth tubular, the lower part adnate t,o the ovary, liinb minute ; 
ovary commonly 3-celled, occasioilally 4-5-celled ; st,yles of the 
same number as cells, Linear, recurved, protruding ; ovules 2 in 
each cell, all but one usually abortrive. Fruit an acorn or nut. 
inore or less enclosed bj the enla.:gecl and hardened, in.\-olucrnl 
scalea. 
Rcalcs of acorn-cup imbricate. 

Leaves brown-tomentose on the lower surfa.cc . . 1. Q. .sc.r~zecarpifolia. 
Leaves glabrous . . 2. &. dilatata. 
h v e s  white-tomentose on the lower surface . . 3. Q. ivacana. 

Scales of acorn-cup uuitcd in rings . , 4. 0. glauca. 
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1. Quercus semecarpifolia, S'rn. ; PI. BY. Ind. v. 601. h a v e s  
nearly sessile, oblong-ovate, 2-5 x 1k2+ in., entire, undulate or 
spinous-toothed, obtuse ; upper surface glabrous, lower brown- 
tomentose, sometimes nearly glabrous in old leaves. Male flowers : 

stamens 8-16. Female flowers : styles 3-5. Acorns solitary ; 
cup covering only the base of the nut ; scales imbricate, thin ; nut 
globose, smooth, dark brown. (Fig. 152.) 

Maha,su, Narkunda, 8500-12,000 ft. ; June.-Temperate .Himalaya.- 
Afghanistan. 

The Khsrshu oak. It is common in the higher moantain forests and is 
distinguished by its rusty-brown foliage. 

2. Quercus dilatata, Lindl. ; 1'1. Hr. Tnd. v. 602. Leaves 
shortly stalked, glabrous, oblong-lsi~ceolrct or ovate, 2-3 x 1-1 + in., 



~pinons-toothed or entirc, acute or obtuse. Male flowers &tent 
from each other : atamens 4-8. Female flower~ : styles 3-5. 
Acor~ls usually solitary ; cup covering about half the nut ; ~cslea 
imbricate ; nut ovoid, pointed, smooth, brown. (Pig. 153.) 

Sirnla, rare, Mahasu to Narkunda, conlrnnn, Daha in tho Giri valley ; April, 
May.-W. Temperate Himalaya.-Afghaniatan. 

Tho Moru oak. It is found from (1000 to 9000 f t .  and is distinguished by itu 
groen foliage. 

3. Quercus incana, Roxb. ; 1/". Rr. f nd. v. 603. I A ~ H V O ~  fitalIc(d, 
oveto-lanceolate, 3-5 x 1 $-2 in., sl~inous-toothed toward. the tip ; 
upper surface glabrons, lower white-tomcnto~e. Malc flowers : 
stnrnens 3-5. Female flowers : styles 3. -4corns single or in 
pairs ; cup a t  first almost covering the nut, but only about half of 

i t  when inature ; scales inzbricate ; nut ovoid, white-tomcnt,osc 
when young, ultimately glabrous, brown. (Fig. 154.) 

Simla, colnlnon ; April, May.-Tcmperatc? Himalaya..-Upper B u r ~ n a l ~  
The Ban oa,k. It grows on dry, grassy hillsides from 5000 to  S O  ft'.,  rely 

lower, and is distinguished by its grey foliage, appcnring white when the leaves 
are turned back by the wind. 

4. Quercus glauca, Thunh. ; Fl. Br. Ind.  v. 604. Leaves stalked, 
pubescent when young, ultimately glabrous, oblong- or ovatc- 
lanceolate, 3-54 x 1-2 in., long-pointed. lnore or less spinous- 
tootthed towards the tip. Male catkins interrupted: flowers 
crowded in sinall clusters ; stamens 4-5. Fenlale flowers : stylcs 
4. Acorns single or in pairs ; cup covering about two-thirds of 
the nut ; scales united, forining 4-8 tomentose, coilcentric belts ; 
nut ovoid, pointed, s~noot~h, brown. (Fig. 155.) 

Simla, below 5000 ft,. ; Rlnrc.llJunc.--Subtropical Himalaya, 2000-GO00 ft..-- 
C!l~ina, Japan. 

This oak ocoure only as scattered trees, not in forests as the other three 
sl~ecirs : clistinguished by the belted acorn-cup. 

4. CORYLUS. The classical name, from coryp, a helmet? in 
01lusi01l to the invo111crc.-N. teinperate regions, 



Corylus Colurna, Linn. ; E'E. Br. 1 ~ 1 .  v. 025. A shrub. Lca\.cs 
stalked, glabrous or nearly so, ovi~t 'c~ ,  :3-Ci ~ 2 - 4  in,, cordate, irregu- 
larly lobed and toothed, long-pointed ; the buds and base of leaf- 
stalks covered with tawny, glandular hairs. Male catkins 2-3 in., 
drooping, clustered : flowers single ; bracts small, hairy, 3 ; peri- 
anth none ; stamens 8, filaments short, often more or less united. 
anthers 1-celled. Female cones ovoid, very small : flowers in pairs 
in the axils of the upper bracts, each enclosed by a 3-4-cleft, hairy 
bracteole ; bracts imbricate ; perianth tubular, the lower part adnatc 
to the ovarv, limb free, minutely toothed; ovary 2-celled, 1 oviile in 
each cell ; styles 2, long, linear, red, protruding from the tip of the 
bud-like cone. Fr i~ i t  in cluste~s of 3-3, consisting of a hard, ovoid 

FIG. 155. ~ U E R C U S  GLAUCA. 

nut sheathed by the much-enlarged, lobed and toothed, glandular- 
hairy bracteole, with the withered outer bracts a t  its base. 

Simla, rare, Narkunda, common ; April, May.-MT. Temperate Himalaya.- 
8.E. Euroae. 

The kekels are as good as English Hazcl-nuts. 

5. CARPINUS. The classical name.-N. temperate regions. 

Carpinus viminea, Wall. ; Fl. Br. Ind .  v. 626. A tree ; 
branches slender, drooping. Leaves stalked, glabrous, ovate- 
lanceolate, 3-5 in., teeth unequal, sharp, tip very long, tail-likc. 
Male catkins appearing before the leaves, drooping, 1: in. : flowers 
solitary ; bracts small, hairy ; perianth none ; stamens about 12, fila- 
inents free, minutely forked, anther-cells separated, their tips hairy. 
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Eelvale spikes short, appearing with tlhe leaves, a t  first nearly erect, 
after~.arcls drooping : flowers in pairfi, in the axil8 of deciduous, 
linear-lanceola-te bracts, each flower within a narrow, unequal- 
sided, inner bl-act, the broad side toothed, the narrow entire, basc 
%lobed ; the 2 inner bracts scssilc on a cornmon stalk ; pcrianth 
tubular, the lower part adnate to the ovary, limb toothed ; ovary 
2-celled, 1 ovule in each cell ; stylcs 2, long, linear, erect. Fruiting 
spike 2-3 in. ; bracts leaf-like, about 1 in., each enclosing a t  its 
base a small, globose, ribbed nut cro\vncd by t.hc minute l~erianth- 
lobes. 

Sipi, below Rlushobra on the banks of a ~treanl ; February-April ; the fruit 
ripens June-September.-Tenlpcratc Himalaya, Khasia and Martaban Hills. 

Carplnus faginea, Lindb. Occurs in Garhwal but ha8 not been foulld near 
Simla. It differs from the species described above in having ovate-ol~long 
leaves with uniform teeth and without the tail-liko point ; the fruiting bracts 
are broadly triangular. 

XCV. S A L I C A C E E  

TREES or shrubs. Leaves alternate, uncli\-icic.d. stalkcd ; stipules 
usually soon falling off. Plowers sniall, 1-sexual, in catkins, the 
male and female on separate plants ; perianth in Salix reduced to 
a small scale or glands, in Poyulus bell-shaped. Male flowers : 
stfaillens 2 or 5-10 or inany, filaments free or partially united, 
anthers 2-celled. Female flowers : ovary 1-celled. Fruiting 
catkins often much-elongated ; capsule conical or ovoid, opening 
by 2 4  valves ; seeds several or nlany, minute, each enveloped in a 
tuft of long, nrhit'e, silky hairs.-Chiefly N. tempcrate regions. 

Leaf-stalks i-i in. Capsule o1)ening by 2 \-alvrq. Stalllens B or 
5-10 . . 1 .  Sa2i.c. 

Leaf-st.alks 2 4  in. Vaysulc: upeuing by 8-4 valves. Stanic*~~u 
many . 2. I'opulu~. 

1. SALIX. The classical liaiilc ; of disl~uted origin.-C'lliefly 
N .  ten~pcrat~e regions ; ra're in Soutll Africa and South America. 

Ilea\res on young, barren shoots so~netimes abnorma,lly large ; 
stalks not exceeding 4 in. Flo\vers in catkins, solitary in i l ~ c  axils 
of the bracts. Male flowers : perianth reduced tJo a slriall scale 
or glands ; stamens 2 or 5-10, filai~ent~s long, free or partially 
united, protruding. Female flo\r7ers : style forked. sttigm& 
notched or entire, ovules a t  the base of the ovary. Capsule conical, 
opeliing by 2 recur\-ecl ~~alves.  
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Stamens 5-10, Capsule long-stalked . 
Stsn~cns 2. 

1~'ilaments free. 
Flowers appearing Lcfore the Icavcs. Catkins sessile 

or nearly so. 
Leaves usually c*ut3irc: ; lower surface silliy, l)ubesuc~~t 
Ideaves toothed ; lower surface glabrous, glaucous . 

Flowers appearing with or after the leaves. Ci~Lliins 
on leafy shoots. 

Leaves narrowly lanceolate. 
Leaves silky a t  least 011 the lower s~rrfucc . 
Leaves glabrous . 

Leaves ovate or oblong. 
Lower surfaco of leavcs cuveretl wit11 a pale bloom 
Lower surface of leaves green . 

k'ilalnents united to about the middle. Lcuvcs narrowetl 
to both ends . 

5 .  8. elegans. 
Ci. 8. hcr.slala. 

1. Salix tetrasperma, 120x71. ; FI. Br. h ~ t l .  v. 626. A sillall trccb, 
very variable ; young branches silky, becoming glabrous. llcaves 
ovahe-lanceolate, 4-6 in., acute or long-pointed, inore or less silky 
when young, afterwards glabrous, lower surface covered with h 
white or pale bloonl ; teeth small, often obscure. Flowers appear- 
ing after the leaves. Catkins l i~ i ry ,  drooping, terminating short, 
leafy, lateral branchlets. Male catkins 2-3 in., sweet-scented : 
stamens 5-10, filaments frce. Feniale catkins 3-4 in. : style short, 
stigmas usually entire. Fruiting catlrins soinetiines 5 in. ; capsule 
glabrous, long-stalked ; seeds 4-6. 

Sutlej and Giri valleys, below 4000 ft. ; March, A1)ril.-(hlninon on river 
balilcn, kc., ncarly throughout India.--&Maya. 

2. Salix Wallichiana, Anrlerss. ; PI. Br. Ind. v. 628. A shrill) 
or small tree ; young branches l~ubescent or tomentose, ultin~ately 
nearly glabrous. Leaves lanceolate or orate-lanceolatc, 24-5 ill., 
on young shoots sometimes 8 in., uslially entire, sometimes with a 
few teeth, long-pointed or acute, upper surface green, hairy when 
young, nearly glabrous afterwards, lower surface covered with x 
white, silky pubescence. Plo~vers appearing before t'he leaves. 
Male catkins 1-2 in., densely silky, nearly sessile, with 2 or 3 
slnall loaves a t  the base, erecbt, thicli : bricts blacli ; stlanlc~ns 2, 
filarnei~t~s free. hairy. E'e~nalc c;~tl<ins 3-5 in., hairy, tlrool)ing, 
slender : bracts usually brou*i1. Cal)sulc silky, ~)ubcscen t ,  short1 y 
stalked. 

3. Salix alba, L ~ ~ L I L .  ; lfll. 1 3 ~ .  l n d .  v. fi2!). 11 t l.t.tb. 1,ct~vcn 
ilarrowly lanceolate, 2-4 in., long-pointeti. ininutely toothed,\vhite- 
silky on both surfaces when young, the upper becoming glabrous 
when older. Plowers appearing aftcr t'hc leaves. Catliins 
terminating short, lateral: leafy shootfi, drooping. Male cab!tinn 
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1-14 in. : stamens 2, filaments free. Female catkins 2-3 in. : 
stigmas deeply notched. Capsule nearly rjorsclile, pu bcaccnt. 

Simla, introduced and often planted along watercourses ; April.-Europe, 
N. Asia. 

Tho Whito Willow of Britain. 

4. Salix babylonlca, Linn. ; PZ. Br. Ind. v. 620. A trec ; 
branches drooping. Leaves narrowly lttnceolate, 3-6 x B in., finely 
toothed, glabrous. Flowers appearing with the leaves. Catkins 
very slender, terminating short, lateral, lea,fy branchlets. Malo 

FIG. 156. SALIX ELEQANS. 

catkins 4-1 in. : stamens 2, filainents free. Penlale catkins 1 in., 
drooping : stiginas entire. Capsule glabrous, scwilc. 

Simla, ilitroduocd and often pla.nted in gardelis and along watercourses ; 
February-May.-Europe, N. and W. Asia. 

Tlie Weoping Willow of Brita,in. 

5. Salix elegans, Wall. ; PI. Br. Ill(/. v. ($30. A shrub or slllall 
tree ; branches pubescent when young, glabrous aft'cr\vards. 
Leaves ovate or oblong, 1-3 in., acute or obt'usc, upper surfncc 
green, lower covered with a white or pale blooiu, margins finely 
toothed or nearly entire. Flo~vers appearing after the leaves. 
Catkins slender, pubescent, terminating short, lesfy branchlets ; 
bracts yellow or pde brown. Male catkins 1-14 in., nearly erect : 
stanlcns 2, filaments free, hairy. Female catkins 3-5 in., drooping, 
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scales mhiute : style very short, stigrnes deeply notched. Capsule 
mlabrous, shortly stalked. (Fig. lfi6.) b 

Siula, on Jako, kc.,  6000-11,000 ft., very common ; Merch, April.- 
\\'. Himalaya.--Turkestan. 

Catkins collsisting partly of nlale and partly of fcnlale fl o~rers are occasion- 
idly found. 

6. Salix hastata, Li3tn. ; Pl. Br. Ind.  v. 630. A shrub ; youilg 
shoots and leaves silly, becoming glabrous. Leaves ovate or 
oblong, 1-3 x 2-2 in., green, acute or abruptly pointed, teeth very 
slnall. Plowers appearing with the leaves. Catkins densely 
sillry, terminating short, lcafy branchlets ; bracts oblong, obtuse, 
alliost concealed in the long, silky hairs. Male catkins 1-12 in., 
erect : bracts black ; stamens 2, filaments free. Female' catluns 
8-23 in., nearly erect, thick : bracts brown ; style long, stigma,s 
notched. Pruiting catkins attaining G in. ; capsule glabrous, 
nearly sessile. 

Huttoo, Marali, rarc ; Junc-August.-l-ii~nula~yu, 9000-15,000 ft.-N. Asia, 
Subalpine Europe. 

7 .  Salix daphnoides, Vill(~rs ; PI. Br. Ind. v. 631. A tree or 
large &rub ; young shoots pubescent or tonientose ; branches 
glabrous, often covcred with a p c y  bloom. Leaves ovatcb-lanceo- 
late, 3-6 x 1-2 in., acute, toothed, upper surface nearly glabrous, 
lower covered with a ~vllite or pale bloolri. Flowers appearing 
beforc the leaves. Male catkins 1-14 in., sessile, erect, with a few 
small leaves a t  their base, densely silky : bracts black-tipped, 
fringed with long hairs ; stamens 2, filaments free. Pc~nale catkins 
2--4 in., terminating short, usually leafy branchlets, drooping, 
tomentose : ovary pubescent ; style short, stiglrias entire. 
Fruiting catkins attaining 9 in. ; capsule glabrous. 

Simla, Elysium hill, Alahr~~u, Narlii~iida ; Alaroh-May. Tc~nl)crt~to Him&'- 
 lay^.-N. Asia, Europe. 

8. Salix oxycarpa, Artderss. ; E'l. Br. Ind. I-. 636. A slirul~ or 
amall tree ; young shoots pubescent, becoining glabrous. Leaves 
lanceolate, 2-4 x 2-1 in., pointed ; teeth slnsll, gland-til~pcd, 
close-set or distant, sonic>tirnes only near the tip of the leaf, sonlc- 
times altogether abscnt (all variations inay be seen on the sainc 
branch) ; upper surface nearly gl:lebrous,'lower ro\.rred with a 
pale or white bloom. li'lowers appearing with or a l i t t l ~  before 
the leaves. Male catlrins 2-2,$ in., tcrniinathg short, leafy 
branchlets, nc~~,rly erect, denschly l i ~ ~ i r y  : brizcbts black ; stainchrls 2, 
filauients unitd to about thc ~niddlc.. Yc~nlslc cat,l<ins 2-3 in., 
shortly stalked. drooping.: bracts brown ; style very short, stig~uati 
minutely notched. Frulting catkins 3-5 in. ; capsule glabrous, 
shortly stalked. In  the fruiting state this species closely resenlbles 
S. duphnoides. 

Simln. Nnrkunda, kc.  ; May. --I\'. Hilnalnya, 6000-1 1,000 it.-Afghaai~t~an. 
r l l l lc  Sinlln p l a ~ ~ t  is vnr. se~-r.ctln,, Audcrss., l l i~ving very lax c ~ t k i ~ ~ s  4-C) in. 
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2. POPULUS. The classical name.-K. ten~peratc  region^. 

Populus ciliata, Wall. ; Fl. Br. Ind. v .  638. A tree. Lcaf- bud^ 
sticky. Lcaves ovate- lanccolate, 3-6 x 21-4 9 in.. cordatc. acute, 
~ninutely p ~ l ) ~ s c c n t  along the edge8 ; teeth s~nall, oftc.11 unequal ; 
 talks 2 4 4  in. Flowers in drooping, ra.cemc-like catkins appear- 
ing before or with the young leaves. Malc flowcrs : perian th br.11- 
shaped, margins undulate ; stamen6 numerous, filamcntfi frcv ; 
bracts fringed. Fenlale catkins 6-1 2 in. : pcrianth bcll-shaped, 
bluntly toothed ; ovary conical, ovules dong thc. ccntre of the  
valves ; stigmas 3 4 ,  nearly sessile, sprca.ding, 2-lobed. Capsule 
ovoid, &--i in., opening by 3 4  valvcs, rarely by 2 ; seeds 
numerous. The female tree is common, the male apparently rare. 

Simla ; February-April.-Temperate Himalaya. 
Thc Lombardy Poplar, P. pyra~nidulis, and the II'hite Poplar or Abele 

P. dba, are planted a t  Sirnla as they are in Britain. 

XCVI. G N E T A C E E  

EPHEDRA. The classical name.-Europe, t1em])erste Asia, 
S. America. 

Ephedra gerardiana, Wall. ; Fl. fir. I r ~ d .  1.. 640, and 863. 
A shrub, 1-2 ft., rigid, nearly erect, glabrous ; branches slender, 
green, finely grooved, often curved. Leaves reduced to oppo- 
site, membranous scales sheathing the joints of the branches. 
Flowers minute. 1-sexual, in the axils of the uppermost bracts of 
small, cone-like spikes ; bracts opposite, united, the lower ones 
empty. Male and female spikes on separate plants. Male spikes 
solitary or in pairs, rarely in whorls of three : flowers 3-4  pair^ ; 
perianth shortly tubular, ~nembranous, flaktened, mouth 2-lobed ; 
filaments united in a column protruding froin the perianth and 
carrying a head of 5-8 globose, 2-celled anthers opening by pores. 
Female spike solitary : bracts 2-3 pairs : flowers 1 or 2 ,  each 
consisting of a single, erect, sessile, naked orule with 2 coats, 
the outer one thicli and perforated a t  the tip, the inner thin and 
prolonged upwards into a style-like hibe which protrudes through 
the outer coat and is per~ist~ent in fruit. Frnit ovoid, 4 in. long. 
sweet, edible, pink or red when ripe, consisting of 1 or 2 hard 
seeds inore or less enclosed by the succulent bracts. 

Top of Shnli ; May, June.-Himalaya.--Tibet. 
The Shali 1)lant is vnr. so.t.rrtilia, Sta pf, 1)ie d r t e ? ~  der Gatlicvrg Eplredrn, 

\Yic~n, 1889, 1). 76. 
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XCVII. 

TREES or shrubs ; the bark, wood and leaves more or less charged 
with turpentine. Leaves usually lasting for several years, alternate 
or whorled or clustered or spirally scattered, needle-shaped or scale- 
like, spreading or closely imbricate. Flowers minute, in 1-sexual 
cones, the male and female usually on the same plant. Perianth 
none. Male cones falling off after flowering : bracts often coloured 
red when young, usually all basal, the floral axis being prolonged 
above them and bearing numerous stamens of peculiar form, each 
consisting of a stalk with a small, flat limb usually bent upwards 
and imbricating with the others ; anther single, 2-6-celled, sessile, 
pollen grains lisually buoyant and easily dispersed by currents of 
air. Female cones of structure differing in the several genera : 
in Cupressus a few of the uppermost bracts bear 4-6 seeds on their 
base ; in Juniperus 3-6 of the uppermost bracts each enclose a single 
seed ; in Taxus the two uppermost bracts together enclose a single 
seed ; in Pinus, Cedrus, Picea and Abies the bracts are minute 
and each produces in its axil a seed-bearing scale often coloured 
red when young ; the bracts, except in Abies, disappear or are 
a t  least completely hidden before the fruit arrives a t  maturity, 
while the scales become greatly enlarged and woody, ultimately 
forming the chief part of the cone. When the cones are in flower 
the scales separate so as to leave a passage for the pollen to 
reach the two minute, naked ovules borne near the base of each 
scale. After fertilisation the seeds harden and acquire a flat, mem- 
branous wing, the scales close and the whole cone becomes much 
larger. In  the mature cone the hard, brown scales again open and 
the winged seeds drop out or are carried away by the wind. The 
genera of the Conifer= likewise differ widely in the structure of 
their fruit : in Cupresszcs it is a globose cone composed of woody, 
peltate scales, their margins being opposed, not imbricating ; in 
Juniperus it is succulent and berry-like; in Taxus a red, fleshy cup ; 
while in Pinus, Cedrus, Picea and Abies the fruit is a cone with iin- 
bricating scales. The seeds in all the genera are hard and usually 
winged.-Chiefly in cold regions ; in India only in the mountains. 

The flowers of Conifers are dependent on the wind for the transfer of the 
pollen. 
Trees. 

Leaves very short, scale-like, imbricate . . 1. Ctipraax~rs. 
Leaves needle-like, spreading. 

Leaves in clusters. 
Leaves 1-I$ in., many in a cluster , . 6. Cedrlcs. 
Leaves more than 5 in., few in a cluster . . 4. I'inus. 

Leaves single. 
Leaves 4-sided . . 6. Pictw. 
Leaves flattened. 

Leaves stiff ; lower surface whitc . . 7. Abirn. 
Leaves flexible ; lower surface green . . 3.  Taxus. 

Shrubs. Lesvcs linear, spreading, acute . . 2. .Jtrniperws. 
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1. CUPRESSUS. Thc classica.1 n ai11e.--Sou t,ll-east :Europe, 
te~nperate Asia and America. 

Cupressus torulosa, Don ; FZ. Br. Ind. v. 645. A tree ; branchea 
spreading, ends drooping ; general outline narrowly conical ; 
young foliage blue-green, becoming much darker with age. Leaves 
opposite, scale-like, triangular, & in., closely imbricate, margins 
white. Cones & in., terminal on hranchlets, male and female on 
the same tree ; the stamens of the male bearing 3 4  globose 
anther-cells on the edge of the limb ; the few uppermost bracts of 
the female cones bearing 4-6 ovules a t  their base. Fruit a globose 
head $ in. diam., consisting of woody, peltate scalcs tightly closed 
along their edges a t  first, opening when mature ; seeds numerous, 
small, winged. The sessile clustered fruits ripen in October and 
November of the year after flowering. 

Sin~la, road to  Pumping station, beyond the Tunnel, Shali, north side, a t  
8000-9000 f t .  ; January, February.-W. Himalaya, 5500-8000 ft. 

Deodar is the native name of this tree, which is sometimes planted in 
Simla gardens and the wood is burned as incense in Hindu temples. It is 
usually found on limestone, and is common near Chakrata and a t  Naiiii Tal. 

The Weeping Cypress, C. funebris, native of China, is occasionally planted 
in India. 

2. JUNIPERUS. The classical name.-Ttinperat'e and cold 
regions of the N. Hemisphere. 

Shrubs, usually decumbent and growing in pat'ches. Leaves 
linear, in threes or pa'irs, spreading or erect, crowded: acute. Male 
and female cones on the same or on separate shrubs. Male cones 
numerous, ovoid, $ in. : limb of stamens broadly triangular, 
pointed, bearing a single, 3-6-celled anther. Female cones 
minute, bud-like : lower bracts empty, the 3-6 uppermost each 
enclosing a single ovule. Fruit compound, berry-like, blue or 
blue-black and covered with bloom when ripe, formed by the few 
fertile bracts cohering and becoming fleshy as t,hey mature, their 
tips usually remaining visible on the surface ; seeds minute, 
hard, embedded in the fleshy bracts of the, fruit. 
Leaves $4 in., straight. Male cones axillary . . 1. J. co~nnzzin.i,c. 
Leaves + in., curved. Male cones terminal . 2. J. recurcn. 

1. Juniperus communis, Linn. ; 3'1. Br. Inn. lr. 646. A dense, 
diffuse shrub. Leaves &-f in., st'raight, spreading or erect, base 
narrowed, upper surface pale or white, concave, lower green, 
convex. CaEtkins axillary. Fruit globose, &Q in., very fleshy, 
ripening in August and Septeillber of t'he year after flowering ; 
seeds usually 3. 

Huttoo ; Rlarch, April.-Mr. Himalaya.-N. temperate and sub-arctic 
I-egions and N. Africa. 

The Cornmon Juniper of Europe. 



2. Juniperus recurva, Bztc71.-Ham. ; Fl. Br. Ind. v. 647. A 
decumbent or prostrate shrub. Leaves in., sometimes in pairs, 
curved. spreading or erect, both surfaces green, the upper concave, 
the lower convex. Cones terminal, the female On short branchlets. 
Fruit ovoid, &$ in., ripening July-October of the year after 
flowering ; seed usually one. 

The Chor (var. sqzinmosa), and perhaps Huttoo ; June, July.-Temperate 
nnd alpine Himalaya, 7500-15,000 ft.-Afghanistan. 

3. TAXUS. The classical name of the Yew.-N. temperate 
regions ; only one species which varies widely in habit and folia,ge 
in different countries. 

Taxus baccata, Linn. ; PI. Rr. Ind. v. 648. A tree ; trunk 
short ; branches horizontal ; foliage dark green. Leaves flattened, 
flexible, linear, 1-19 in., spreading, in two opposite ranks, acute, 
narrowed into a short stalk, upper surface shining, lower pale or 
rusty red. Cones axillary, sessile, the male and female usually 
on separate trees. Male cones & in. : bracts empty, the axis 
ending in a rounded cluster of stamens ; anthers 3-6-celled. 
Female cones minute, bud-like : lower bracts empty, the two 
uppermost enclosing a single ovule surrounded a t  the base by a, 
membranous disk. As the young fruit matures the disk enlarges, 
becomes succulent and finally forms a bright red, fleshy cup about + in. long, in which the olive-green seed is partially embedded; 
the fruit ripens September and November of the year after flowering. 

Mahasu, Narkunda, &c. ; March-May.-Temperate Himalaya.-Khasia, 
Upper Burmah.-Temperate Europe, Asia, N. Africa and N. America. 

The Yew of Britain. In  the Himalaya i t  sometimes attains 100 ft. in 
height, with a girth of 15 f t .  

Some botanists regard the N. American Yew as a distinct species. 

4. PINUS. The classical name of the genus.-Chiefly north- 
ern regions ; rare in the north tropics. 

Large trees ; bark divided bv furrows into irregularly shaped 
plates. Leaves needle-like, in c1;sters of 3 or 5. Male and female 
cones on the same tree. Male cones densely clustered round the 
branches just below the current year's shoot : anther-cells 2. 
Female cones usually a t  the end of the young shoots, solitary 
or clustered, erect. Scales of the mature cones more or less 
t'hickened towards the t'ip. 

Pinus Qerardia?aa furnishes the oily, edible seeds, C h i l ~ ~ l ~ o ; n ,  sold in ba.zaars. 
It is common in Afghanistan, and occurs near Chini ; the leaves are in threes, 
3-5 in. long. 
Leaves in clusters of 5. Cones cylindric . . 1. P. excelsa. 
Leaves in clusters of 3. Cones ovoid-conical . . 2. P. lon,gifolia. 

1. Pinus excelsa, Wall. ; Fl. Rr. Ind. v.  651. Foliage blue- 
or grey-green. Leaves 5-5 in., in clusters of 5, drooping; except 
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when quite young. Male cones ovoid, about I, in. Mature cones 
cylindric, 6-10 in., erect when voung, pendulous afterwards, tip of 
shales slightly thickened, beak'obtusc. Seed, ihcluding the wing, 
1 f in. The cones ripen in the autumn of the year after flow-(bring, 
and remain on t'he branchea long after the aeeds have been shcd. 
(Fig. 157.) 

Simla, 6000-1 0,000 ft. ; April J uric.-Temperetc Himalaya.-Afghauietun. 
Local name Kuil. 

PIG. 167. PINUS EXCELSA. 

2. Pinus longifolia, Roxb. ; FZ. BY. Ind. v. 652. Trunk tall 
and straight, but sometimes stunted and gnarled ; foliage light 
green when young, darker afterwards. Leaves 9-12 in., some- 
times longer, in clusters of 3. Male cones cylindric, f in. 
Mature cones ovoid, conical, 4-7 in., solitary or blustered, erect 
or the stalks recurved ; tip of scales much thickened, lobed, beak 
pointed. Send, including the \\ring, 4-1 in. The cones ripen in 
the sunliuer or autumn of the second year aftler flowering and 
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reil~aiii on the bi*aiichcs long after the sccds hare been shccl. 
(Fig. 168.) 

Sinlla, 1500-7000 it,. ; February-Al11.il.-Hinlulayu, oast~vi~rrl to Uhotilil, 
1600-7500 ft.-Afghanistan. 

Local 11arno Chit. 

5. CEDRUS. The Latin naine of the Ccclar of Lebanon.- 
A single species comprising.tlireo well-inarlred fornis, the Deodar, 
the Cedar of Lebanon and the Atlas Cedar of North Africa, 

Cedrus Libani, Barrel., var. Lleodura, Hook. f. ; PI. Rr. Ind. 
v. 653. Bark dark, smooth, fissures vert'ical, close ; branches hori- 
zontal ; foliage light green when young, becoming: very dark with 

age. Leaves needle-like. 1-1 in., 3-sided, clust~red a t  the end 
of short branchlets. Male and female cones on the same tree. 
Male cones numerous, erect, ~olita~ry a t  the cnd of leaf-bearing 
branchlets, cylindric, 12 in. when inot.nre ; anther-cells 2. Female 
cones few, erect, solitary at the end of leaf-bcaring branchlets. 
Mature cones ovoid or ovoid-cylindric, 4-5 x3-1 in., dark brown 
when ripe, top rounded; sca.les thin a t  the tip, thickened towards 
the base. Seeds $- in. long, wing 1 in. across, triangular rounded. 
The young cones appear in July and the lnslc ones ripen in 



October uhc~ddhlg thoir yellow ])oll(~r~ i r k  gr(b:~t proiueion. 'l'llu 
fcn~ale cones a t  this season arc! irl. long nncl scaruc~ly incroaec: 
in size until the followiug A1~1-il ~ . 1 1 ( b 1 1  t1lc.y ; ~ r c  at~out I in. Tho 
cones ril~un in October and Nove~nbc~r~ of t,llc: yc*;~~' ; ~ f  tvr flow:rirlg 
tznd the sualex fall off with Ghc sc:cbds, I(:aviug tllt: rlakctl axis of thc 
conc rcllleirlitlg on the br;~nchcs. (Fig. 159.) 

Simla, uonlnlc~~i.-N.W. 11inlali~ya.-AfghauiaLi~u, 3500-16,000 ft. 
Local nullic Keku. 

6. PICEA. Fro~n thc: Latin pciz, l)it,cll ; the trees 1~rucl.11~~ 
abundance of resin.-N. terlil~eratc: uncl :~~.c:tic: rcbgionu. 

Picea Morinda, Lirkk ; lf'l. Nr.  1 t 1 ~ 1 .  v .  tj.53. A tlall txcc ; gc*ncr:tl 
outline conical ; branc11c:s llorizolltnl, \rrit)ll ha~lging, tits~cl-likc 
braliclllcts ; bark grcy, tlividccl by sl~nllow cra~'1i~ into s11la11, 

irregularly 4-sided scalcs ; foliage blue- or grey-grecn ; in April 
the old bud-scales may often be seen capping the end of the young 
shoots. Leaves 1-1$ in., needle-like, green, 4-sided, scattered 
round the branches. Male and feinale cones on the same tree. 
Male cones 1 in. when mat,ure, single, erect, nearly sessile in the 
asils of the upper leaves ; anther-cells 2.  Female cones terminal, 
single. ovoid-oblong. erect. Mature cones cylindric, 4-6 x 1-2 in., 
obtuse, pendent fro111 the end of branches, dark brown when ripe ; 
scales thin and rounded a t  the tip, slightly thickened towards the 
base. Seed in., wing spathulate, nearly 4- in. long. The cones 
ripen in October and November of the year after flowering, the 
scales remaining on the axis aft'er the seeds ha\-e been shed. 
(Fig. 160.) 

Simla, a few trees, Rlaliasu, Narkunda, common ; April.-Temperate 
Himalaya, 6000-1 1,000 ft.-Afghnnistan. 

Local name Kntc. 
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7. ABIES. The Latin name for some lchcl of Fir.-N. tenl- 
perate and arctic regions. 

Abies Pindrow, h'pczch ; FZ. Br. Znd. v. 655. A large tree, 
in general outline resembling the Cypress ; bark dark grey, divided 
into long, narrow scales by deep, vertibal grooves ; foliage very darli. 
Leaves flaftened: linear, 1-3 in., stiff, single: spii:ally arranged round 
the branches but spreading Inore or less in one plane, narrowed 
into a short, twisted stalk, tip notched, upper surface dark green, 
shining, the lower with a silvery-white line along each side of the 
inidrib. Male and female cones on the same tree. Male cones 

2 in., sessile, usually clustert~tl ; stam(:ns bearing 2 yoclret-like 
receptacles each containing an anther-cell. Female cones terminal, 
solitary, ovoid ; bracts fringed, pointed, persistent. Mature cones 
ovoid, 4-6 xli-3 in., obtuse, nea,rly sessile, erect, dark purple 
when ripe ; scales thin, slightly thickened along the rounded 
margins between which the points of the bracts jlist appear. 
Seed + in., wing & in., broad, rounded. The cones ripen in 
September and October of the year after flowering ; the bracts and 
scales fall off with the seeds leaving the naked axis of the cone 
remaining on the branches. (Fig. 161.) 

Mahasu, a few trees, Narkunda, common ; April.-N.W. Himalaya. 
Reduced in the E'l. Br. Ind. to  a variety of A. IVcbbiann, Spach, s, tree that  

grows a t  higher elevations.-The foliage from a distance is almost black, whence 
the name K a l a  bavz, black forest, which is applied to several localities in the 
N.W. Himalaya. 
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XCVIII. ORCHIDACEE 

TERRESTRIAL, usually ~ucculent, scapose herbs ; roots fibrous or 
tuberous, annually producing erect flowering-stems. Leaves sinlple. 
entire, sometimes reduced to scales, alternate or crowded, base 
usually sheathing. Plowers of peculiar shape and structure, in a 
terminal, spike-like raceme. Perianth superior. usually fleshy ; 
segments 6, in two series. free or. variously combined ; the threc 
ou te~  or sepals nearly alilte, usually green ; the three inner or 
petals dissimilar, coloured, the two side ones siinilar. the third or lip 
very differently shaped and sonletiines ex tended downwardr;; in a 
hollow spur. Functional stamen one,escept in Cypripedium, united 
with the style in a fleshy colu~nil ; neither stamen nor style is 
differentiated or externally visible. Anther one, except in Cypri- 
pedium, situated on the coluiim, ccllls 3,  except in Oreorcl~is, con- 
tiguous or widely separated, parallel or divergent ; pollen. except 
in Cypripedium, cohering in 1, 2 or 4 pairs of minute. waxy or 
powdery, usually club-shaped nlasses or pollinia, either free or 
attached a t  the base or by a thread-like stallr or caudicle to a 
viscid gland naked or sonletiines covered by a sinall pouch. Ovary 
1-celled, usuallv Linear and ti\-isted, placed below the flower ; 
stigma, except'in Cgpripedium, a small, inore or less concave 
portion of the face of the colu~~ln,  or? as in most species of 
Hahennria, consisting of two linear, projecting arms. Capsule 
cylindrical or ovoid. generallv ribbed: seeds n~inute.very numerous. 
In  Cypripediurn there are two funct'ional stamens ; the pollen 
ie granular and gl~itinous ; and the stigma is borne on a very 
short style.-One of the largest Natural Orders, generally sprea.d 
over nearly the whole globe ; most numerous in subtropical 
cliivates but extending into the arctic regions nearly to the limits 
of vegetation ; rare in remote islands. 

Most of the tropical Orchids are epiphytes, growing on trees ; sollle grow on 
rocke ; but those in S i ~ t ~ l a  and its neighbourhood are allnost all terrestrial. 

The fact that  the peculiar structure of the flowers of Orchids renders then1 
in most cases entirely dependent on insect agency for the transference of the 
pollen to the stigma has been known in a general uray for more than a hundred 
years, but i t  n-as not until 1862, when D a ~ w i n  published his famous worlr on 
T h e  vnrio~ls Contrivanc.es by which Orchid* are .festilised (polle7iised) by 
InsecL~, that  our knowledge of the subject became in any degree either accurate 
or complete. J t  is not within the scope of this book to repeat Darwin's in- 
genious explanations of the colllplex cont.rivances exhibited in these flowers, 
but the action of the essential parts may, perhaps, with advantage, be briefly 
summarised. 

The honey, secreted in the spur or sometimes on the surface of the lip, 
offers an attractive food for insects, and the lip serves as a convenient resting 
place. The viscid drop or gland, placed directly in the path of an insect seek- 
ing to obtain the honey, glues the pollinia so firmly to  its head that, when the 
insect flies off, they are dragged out of the anther, and are carried in suoh a 
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110sit~ion that the pollen cvnles 111 contact with the stigma of the next flower 
visited. The structural details by which this transference of pollen is facili- 
tated differ in the several genera, and in some cases they are of a wonderful 
mechanical complexity. 

A reference is givcn to t'he second edition of Darwin's work whenever the 
species or an allied species is therein described. 

Anther ono. Pollen cohering in pollinia. 
Perianth-segments united in a tube . 
Perianth-segments distinct or only unitcd near the 

base. 
Lip not spurred. 

Lip flat a t  the base. 
Lip short, broad, flat. 

JAip without glands a t  tlie base . 
Lip with 2 small glnncls or glal~dul:~r s11ots: a t  

the basc . 
Lip long, deeply 3-lubecl, mitl-lobe l i trgc. 

Leaves 1 or 2, stallicd. Column long, curvcd . 
Leaves usually several, basc sheathing. Column 

short, thick . 
Lip long, narrow, 2-lobcd a t  tlie tip . 

Lip concave a t  the base. 
Flowers sessile. 

Root fibrous. 
Spike spirally twisted . 
Spike straight, one-sided . 

Root tuberous . 
Flowers shortly stalked. 

Sepals and petals erect, tips convel.ging . 
Sepals and petals spreading . 

Lip spurred. 
Itoot fibrous. 

Height 6-10 in. Leaves ovate, ilcttccl wit11 yellow 
veins 

Height 12-24 in. Leaves narrowly lanceolate, 
not netted . 

Root creeping, producing a nuinber of sliurt, tliick 
branches. Leaves none . 

Boot tuberous. 
Glancls of pollinis enclosed in a pouch . 
Glands of pollinia naked. 

Stem bearing a single bract and one basal lcaf 
Stem leafy, a t  least a t  thc base. 

Spur one , 
Spurs two . 

Anthers two. Pollen-grains not cohering in pollinia. 
Lip folded, forming an inflated pouch 

4. Cduntl~e. 
7. Ncoltia. 

4. C'trlanthe. 

16. Habermria. 
17. Satyrium. 

1. MICROSTYLIS. Prom the Greek micros, small, and stylon, 
a column ; referring to the short column.-Temperate and tropical 
regions, absent from S. Africa and Australia. 

Root fibrous. Flowering-stem 6-18 in., erect, swollen a t  the 
base. Leaves 1 or 2  or 2 4 ,  Ease sheathing. Flowers small or 
minute; bracts lanceolate, shorter than the ovary. Sepals and 

Except C'. plantayinea. 2 C. pluntuginea only. 
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petals spreading. Lip sessile, ovate, flat ; spur nonc. Column 
very short. Anther sessile on its top ; pollinia 4, frce, ovoid ; in 
buds and very young flowers the tills of the pollinia coherc by a 
~ninute, viscid drop. Stigma concavc, placed just below the 
anther. 
Plowers 4 in. Loaves 2-4 . , 1 .  Jf. 1VuZlicIiii. 
Flowers + in. 

Leaves two . 2. Jf. rn,v.ucifcru.. 
Leaf one . . 3. X .  cp?irLdroulucl~?ju. 

1 .  Microstylis Wallichii, Li9~dl.  ; l q l .  Br. I d .  v. 686. Flower- 
ing-stem 6-10 in., ribbed. Lea\-es 2 4 ,  usually 3, ovate-lanceolste, 
4 ~2 in., acute. Flo~\.ers shortly stalkcd, about in. long, pale 

yello\v-green, inore or less marked or t,inged 1vit.h purple especially 
near the centre. Sepals oblong, 2 lateral rather shorter than the 
dorsal, margins recurved. Petals linear, longer than the sepals, 
margins recurved. Lip shield-like, broadly ovate, tip notched, 
basal lobes straight, acute, sometimes slightly overlapping. (Fig. 
162.) 

Simln, the Glen, Boileaugunge, Elysium Hill, in woods, 6000-6500 ft,. ; 
July, August.-Himalapa, Khasia.-Tmvancore, Andaman islands. 

2. Microstylis muscifers, Ridley ; PI. Br. Ind. v. 689. Flower - 
ing-stem 6-18 in. Leaves 2, oblong or ovate, 3 x2 in., obtuse. 
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Plowers & in. long, pale yellow-green. Sepals broadly lanceolate. 
Petals linear. Lip orate, abruptly pointed, margins thickened. 

AIushobl*a, Fagoo, Huttoo, in woods ; July.-Himalgya eastward to Sikkim, 
-Afghanistan. 

3. Microstylis cylindrostachya, Keic l~h.  f. ; PI. Br. Ind. lr. 689. 
Flowering-stem 6-18 in. Leaf one, oblong 2& x 19 in., or orate 
2$ x 14 in. Flowers in. long, pale yellow-green, cronxled. 
Sepals broadly lanceolate. Petals linear, shorter than the sepals. 
'Lip ovate, abruptly pointed, margins thickened. 

Sitnla ; July, August.-Himalaya, eastward to  Sikkim. 

2. LIPARIS. Etyinology obscure.-Temperate and tropical 
regions. 

Root fibrous. Stem erect, swollen a t  the base. Leaves 2-5, 
base sheathing. Flowers about 3 in. across. Sepals and petals 
free, spreading. Lip adnate to the foot of the column, flat, broad, 
reflexed, bearing 2 minute glands or glandular spots a t  its base ; 
spur none. Column long, curved, the upper half winged. Anther 
hinged a t  the back to the top of the column, pointed in front;  
pollinia 4, free, the tips in buds and young flowers cohering by a 
niinute, viscid drop. Stigma on the top of the column, between 
the wings. 
Stem 3-6 in. Leaves 2. Lip yellow-green . . 1. L. ~ostrulu. 
Steni 6-18 in. Leaves 3-6. Lip purple . . 2. L. parndora. 

1.  Liparis rostrata, fleichb. f. ; PI. Br. Ir~cl.  v. 694. Plower- 
ing-stem 3-6 in., usually tufted. Leaves 2, nearly opposite, 
ovate, 3 x l$ in., sometimes only 1 x i  in., acute. Flowers about 
4 in. across ; bracts +E in. Sepals lanceolate, margins reflexed. 
Petals linear, nearly as long as the sepals. Lip yellow-green, 
2-lobecl, with a short, acute point between the lobes, margins 
minutely tootlhed, 3 glandular spots a t  the base. 

Simla, Annandale, the Glen, on rocks or mossy trunks of trees; June- 
September.-Mr. Himalaya, 6000-8000 f t .  

2. Liparis paradoxa, Reichb. f. ; Pl. Br. Ind.  V .  697. Flower- 
ing-stem, 6-18 in. Leaves 3-5, broadly lanceolate, 5 ~ 2 3  in. 
Flowers about Q in. across ; bracts triangular, of the lower flowers 
$ in., decreasing to in. in the upper. Sepals linear, yellow-green, 
margins reflexed, tip membranous, acute. Petals oblong, striped 
yellow and purple, shorter than the sepals, tip inrolled. Lip dull 
purple, 2 small, conical glands on its base, tip broad, flat, notched. 

Mahasu, 8000 ft., in woods ; August.-Himalaya, Kumaon to  Khasia.- 
Deccan, Ceylon.-S.E. Asia. 

3. OREORCHIS. Derived from the Greek ore,?, a mountain, 
and orchis, referring to their habitat.--8iberin to Japan. 
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Root tuberous. %lowering-stcm crcct. Ixavcfi 1 ( , I -  2, long, 
narrow, stalked. Flowers small. Sepal8 and ~)ctals d i ~ t  inct , 
nearly similar, ohlong, erect. Lip attached to  thc foot of the 
column by a narrow, recurved claw, lim h 3-lobed ; cride-lobes crhort, 
turned up ; mid-lobe large, spreading ; spur none. Column long, 
curved. Anther 1-celled, sessile on the top of the colurnn ; 1101- 
linia 4, globose, distinctl. Caudicle short!, attached to a \ k i d  
gland. 
Leaf one. 

Flowering-&em slender. Flower9 4 in., . . 1 .  0. joliofia. 
Flo\rlering-stem robust. Flowers ncal-ly 1 in. . . 2. 0. indica. 

Leaven two. Lip notched and crumpled tit thc tip . . 3. 0. miclmnthu. 

1. Oreorchis foliosa, Lindl. ; Fl. Br. Ind. v. 709. Flowering- 
stem 10-12 in., slender. Leaf 1 , narrowly lanceolate, 6 x $ in., 
narrowed downwards into a stalk ; nerves prominent. Flower8 
3 in. long, red, shorbly stalked ; bracts lanceolate, im. Sepals 
linear-oblong, the upper one straight, obtuse, the side ones curved, 
pointed. Petals broadly oblong, obtuse. Mid-lobe of lip notched. 

Alushobra, Mehasu, on rocks near the Retreat ; June, July.-Himalaya, 
Gahmral to Sikkim. 

2. Oreorchis indica, Hook. f. ; Fl. Rr. Ind. v. 709. Flowering- 
stem 12-18 in., robust. Leaf 1 ,  narronrly lanceolate, about 
6 x 1 in., narrowed downwards into a stalk. Flowers nearly 1 in. 
across ; bracts lanceolate, nearly + in. Sepals linear-lanceolate. 
the upper one straight, the side ones curred. Petals oblong. 
curved. Mid-lobe of lip notched a t  the tip. 

3. Oreorchis micrantha, Lindl. ; Fl. Rr. Ind. v. 700. Flower- 
ing-stem 12 in. Leaves 2, about 12 x i  in.. prominently ribbed. 
Flowers white. more or less spotted with purple, + in. across, 
shortly stalked ; bracts lanceolate, in. Sepals oblong, upper 
one straight, obtuse, side ones ~ u r \ ~ e d ,  acute. Petals broadly 
oblong. Side-lobes of lip small. mid-lobe notched, tip crumpled. 

RZushobra, Ma,hasu, 8000 f t. ; July.-IV. Himalaya, 8000.- 10,000 ft. 

4. CALANTHE. From the Greek calos, beautiful, and anflros, 
a flower.-Most temperate and ~ubt~ropical regions. 

Root fibrous. Flowering-stem erect, swollea a t  the base. 
Leaves usually several: the blade narrowed int'o a sheathing stalk. 
Flowers about 1 in. across. Sepals and petals nearly equal, 
lanceolate, spreading. Base of lip ~ d n a t ~ e  to the sides of the 
collimn, limb 3-lobed ; side-lobes small, rounded : mid-lobe large. 
broad, spreading, narrowed to a hinge-like basc ; spur either long 
or none. Coluinn short: thick, obliquely truncate at  thc top. 



Anther conical, sessile on the t,op of the column ; pollinia 8, 
cohering in 4 pairs by their viscid t,ips. 
Spur nono. 

Mid-lobe of lip rounded a t  the end . . 1. C. tricarinula. 
Mid-lob0 of lip narrowly pointed a t  the end . . 2. C.  puberulu. 

Spur long. Mid-lobe of lip truncate a t  the end . . 3. C. plantaginea. 

1. Calanthe tricarinata, Lindl. ; PI. Rr. Ind. v. 847. Flowering- 
sten1 1-2 ft. Leaves 2 or 3: ovate, narrowed do\l,nwards, 8-15 x 
2-3 in. Plowers 2 in. across ; bracts shorter than the flower-stalk. 
Sepals and petals green outside, edged with white, pale yellow- 
green inside. Lip of the same colour ; side-lobes erect ; mid-lobe 
with 3 large, purple, fleshy ridges along the middle, margin 
crumpled, tip rounded ; spur none. Anther purple. 

Mahasu, Narliundn, in forest ; July.-Siklrim to Kashmir. 

2. Calanthe puberula, Lindl. ; F1. Br. In.d. v. 848. Flowering- 
stem 1-2 f t .  Leaves 5-7, verv unequal, the lower hardly more 
than a sheath, ovate-lanceolat6, 4-6 x 1 f -2 in.: narrowly pointed. 
Plowers about 1 in. across, pale lavender ; bracts 4-1 in. Mid- 
lobe of lip with 2 ridges a t  t,he base bet-ween the flat, side-lobes, 
margin irregularly toothed, tip pointled ; spur none. Anther 
lavender. 

Below Nnrl:unda, 5000 ft. ; August.-Himalaya, eastward to  Ichasia and 
Nago, hills. 

3. Calanthe plantaginea, Lindl. ; FZ. Br. Ind. v. 853. Flower- 
ing-stem 1-2 f t .  Leaves 'several, na-rrowly lanceolate, 10 x 2  in. 
Flowers 1 & in. across, pale pink ; bracts $-g in. Mid-lobe of lip 
with three small ridges near the base, tip broadly wedge-shaped, 
truncate ; spur long, sl.ender. 

Simla, the waterfall below Elysium House, 6000 ft.'; April.-Hima'laya, 
eastward to Bhotnn. 

5. AN(ECT0CHILUS. Derived from the Greek anoiktos, open, 
and cheilos, a lip ; referring. to the spreading lip.-India, Malaya. 

Anaectochilus Roxburghii, Lindl. ; Fl. Br. Ind. vi. 95.. Root a 
few fleshy fibres. Flowering-stem decumbent a t  the base, 6-lQ in., 
glandular-pubescent,, bracteate. 1,eaves scveral, near the base of 
the stem, spreading, ovate, 1 ;-2+ x 2-1 in., short-stalked, acute, 
velvety purple-red, with yellow and pink centre and netted with 
yellow veins. Flowers 2, glandular-hairy, about 1; in. long, includ- 
ing the ovary. Sepals pale pink, ovate-lanceolate, the 2 side ones 
spreading, the upper one erect, and with the pale pink or nearly 
white, glabrous petals forming a hood arching over the column. 
Lip about 5 in. long, adnate to the bottom of the column, base 
furnished with 2 fleshy protuberances and lateral fringes, tip 
broadly 2-lobed ; spur nearly half as long as the ovary, conical, 



having 2 wart-like gland8 inside, tip ~ninutcbly %lobed. Column 
short, winged on the sides, prolonged upwards in a beak-like 
process, the anther lying above it ; pollinia 4, in 2 pairs united a t  
their base, and both attached to a viscid gland. 

Simla, on mosHy banlts below 5000 ft. ; July, August.-Himalaya, eautward 
to Assam and Sy1het.-China. 

6. SPIRANTHES. Prom the Greek speira, a upiral, and a,ntlms, 
a flower, referring to the twisted flower-spike.-Temperate and 
tropical regions ; the most widely dispersed genus in the Order. 

Spiranthes australis, Lindl. ; 3'1. Br. Ind. vi. 102. Pubescent. 
Roots cylindrical, fleshy. Flowering-stem 6-15 in., leafy near the 
base. Leaves linear-lanceolate, 2 4  in., base sheathing. Flowers 
very small, pink, sometimes white, crowded in a spiral, slender 
spike 2-6 in. long ; bracts ovate-lanceolate, longer than the ovary. 
Sepals lanceolate, the two side ones spreading, the upper one 
combined with the petals to form a 3-lobed hood enclosing the 
column, tips recurved. Lip oblong, adnate to the foot of thc 
column, base dilated, concave, having 2 small glands within, limb 
crisped along the margins, tip dilated, recurved ; spur none. 
Column short, prolonged upwards in a flat, pointed process orer- 
hanging the circular, green stigma, the anther lying above it ; 
pollinia 4, united in pairs, sessile on a single, minute, linear gland 
embedded in the viscid process, the two sides of which, after the 
pollinia have been removed, remain projecting upvards. 

Simla, common on pastures ; September.-Temperate Himalaya.-China, 
Australia, New Zealand. 

A plant of the pla,ins, ascending to 8000 ft. There are 2 or 3 British species 
culled Lady's Tresses. See Darwin, p. 106. 

7. NEOTTIA.   he Greek name for a bird's nest ; referring t,o 
the matted, fibrous roots.-Temperate Europe and A~ia,. 

Neottia listeroides, Lind2. ; Fl. Rr. Ind. vi. 103. Root a dense 
mass of fleshy fibres. Flowering-stein 6-15 in., brown, glabrous 
near the base, glandular-pubescent upwards. Leaves reduced to 
brown scales. Flowers small, green-brown ; bracts ovate-lanceo- 
late, as long as or longer than the ovary. Sepals free, ovate-lanceo- 
late, concave, erect a t  first, afterwards spreading. Petals smaller, 
free, linear, obtuse, ultimately spreading. Lip adnate t'o the foot of 
the column, flat, narromlp oblong, pendulous, 2-3 times as long as 
the sepals, broader towards the 2-lobed trip, mid-rib broad, dark 
green ; spur none. Column short, incurred. prolonged in a pointed 
process overhanging the stigma, the anther lying above i t  ; pollinia 
4, in 2 pairs ; in young flowers, the ends of the pollinia become 
united to a viscid drop exuded by the pointed process on being 
touched by an insect. Ovary prominently ribbed. 

Simls, in forest, growing on decaying vegetable matter ; August, September. 
-Himi~\ayn, Kashnlir to Sikliim. 
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I have secn a specimen from Elysium Hill with the lip hardly longer than 
the sepals, and the t ip nearly entire ; this might perhaps be regartletl a< 
distinct, but the species appears to  vary in the length and shape of thc lip. 
See I)arwin, p. 125. 

8. GOODYERA. Named in honour of John Goodyer, an English 
botanist of the seventeenth century.-Europe, Asia, America. 

Root fibrous. Flowering-stem decumbent near the base, then 
erect, scaly or leafy. Leaves stalked. Flower-spike one-sided. 
Sepals and petals free, nearlv equal ; the upper sepal and the 
2 petals forming a hood over the column. Lip adnate to the 
foot of the column, base concave ; spur none. Column short, 
erect, prolonged upwards in a rounded or beaked process over- 
hanging the st,igma, the anther lying above i t  ; pollinia 2, club- 
shaped, sessile on a membranous, linear gland embedded in the 
viscid process, the two sides of which after the removal of the 
pollinia remain projecting upwards. 
Leaves white, net-veined. Base of lip bowl-shaped, smooth 

within . . I. G.repcns. 
Leaves golden, net-veined. Base of lip boat-shaped, hairy 

within . . 2. G. hiflora. 

2 .  Goodyera repens, K. Br. ; Fl. Br. Ind. vi. 113. Rootstock 
creeping ; fibres few, thick. lj'lowering-stem 4-13 in., leafv near 
the base, scaly on the upper part. Leaves ovate or lanceolate, 3- 
14 in., shortly stalked, netted with white veins. Flowers numerous, 
t in. diam., bhite, tinged with brown or pink, globose, pointed ; 
spike 1;-3 in. ; bracts linear-lanceolate, longer than the ovary. 
Lateral sepals ovate, pointed, erect a t  first, spreading afterwards, 
upper sepal narrow, erect, forming with the 2 petals a hood enclos- 
ing the column. Lip bowl-shaped, smooth within, bearing a short, 
recurved, terminal lobe. Column prolonged upwards in a short, 
rounded process containing the linear gland. Anther oblong. 

Simla, Observatory and Prospect Hills, Fagoo, not common; Auguet, 
September.-Hima,laya, eastward to  Sikkim.-Europe, N. Asia., N. America. 

A British plant, rare in the Highla.nds of Scotland. 

2. Goodyera biflora, IIooE. f. ; Fl. Br. Ind.  vi. 114. Root a few 
long, thick fibres. Flowering-stem 3-4 in., leafy. Leaves ovate- 
lanceolate, 1-2 in., acute, netted with golden veins ; stalks short), 
sheathing. Flowers 2-4, yellow, about 14- in. long ; spilic 14 in. ; 
bracts linear-lanceolate, shorter than the flowers. Lateral sepals 
1 in. long, erect, narrowly lanceolate, united at  the base, tip of the 
upper sepal recurved ; petals linear, obtuse ; sepa.1~ and petals 
enclosing the column and covering the basal part of the lip. Lip 
long, boat-shaped, hairy within, tip recurved. Colurrln prolonged 
upwards in a narrow, pointed process containing the linear gland. 
Anther very long and slender. 

Simla, Elysium Hill, in woods, not common ; August.-W. Himalaya, 3000- 
6000 f t. 
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9. GASTRODIA. Derived from the Greek qaster, belly ; 
referring to the thick, swollen co1uiun.-Asia, Australia. 

Gastrodia orobanchoides, Benth. ; Fl. Br. Incl. \,i. 122. Root a 
large, oblong-ovoid, scaly tuber. Flowering-stem 10-24 in., ercct, 
pale yellow-brown, sinooth and shining. Leaves reduced to a fcw 
scales. Plowers about 4 in. long, nuinerous, yellow : spike short 
and nodding a t  first, elongated and erect afterwards ; bracts nearly 
as long as the flowers. Perianth-seginents united in a tube, their 
obtuse tips free, that of the lip slightly longer than the others, 
and recurved. Column erect, nearly as long as the perianth-tubc. 
Anther terminal ; pollinia 2. Stigiila pronlinent. 

Mahasu, Fagoo, in woods, rare, usually growing aniong decaying leave8 ; 
June-September.-IV. Himalaya, 7000-8000 f t .  

I can find no published account of the method of fertilisation in this curi0u.j 
Orchid. 

10. EPIPOGUM. Derived from the Greek epi, upon: and 
pogon, a beard ; possibly in allusion to the glandular hairs on 
t,he lip.--Asia, Africa,, Europe, Australia. 

Epipogum aphyllum, S'wartz ; Fl. Br. Ind. \-i. 124. Rootstock 
creeping, producing a number of short, thick, fleshy branches. 
Flowering-stein 4-8 in., erect,, pale brown, smooth. Leaves 
reduced to a few scales. Flowers 3-6, about 2 in. long, yellow- 
pink ; bracts shorter than the flowers. Sepals and petals $-$ in., to 
nearly equal, free, narro~vly lanceolate. Lip uppermost, adnate to 
the base of the column, 3-lobed ; inid-lobe much the largest', 
pointed, recurved, coilcare in the centre and bearing a few ro14.s of 
small, red glands ; spnr large, blunt. Coluinn short. thick. Anther 
terininal ; pollinia 2, tapering into slender caudicles, the ends 
attached to a single, white, triangular, viscid gland placed on the 
top of the column. 

Fagoo, the Chor, growing in forest among decaying leaves, rare ; July- 
October.-\V. and temperate Hi~nalaya, 0000-8500 ft.-Europe, N. Asia. 

A very rare British plant. 

11. CEPHALANTHERA. Derived froin the (:reel; ceplmle, 
the head, anti anther, referring t,o tthe position of t'he anther.- 
N. teinperate regions. 

Cephalanthera ensifolia, h'ic?). ; FI. Br. I ~ z d .  ri. 125. ?\'ea.rly 
or quit.e glabrous. Roottstlocli cret.l>ing ; fibres long, nuinerous, 
thick. Flowering-stein 6-18 in., erect, grooved, leafy throughout 
or the lower portion bearing long, sheathing scales. Leaves 
sessile, acute, the lower lanceolate, 2-6 in., the upper longer and 
narro\trer. Flowers white, nearly erect; bracts ovate, acute, 
variable, the lower usually long, the upper inuch shorter, some- 
tiines minute. Sepals and petals &-$ in. long, nearly equal, their 
tips converging; sel~a'ls lanceolate, acute ; pet'als ovate, obtuse. Lip 

2 K 



erect, included, deeply 3-lobed, the base concave, adnate to and 
embracing the bottom of the colunin ; side-lobes erect, rounded ; 
mid-lobe broadly triangular, conspicuoualy ridged and often 
marked with a yellow spot, tip bluntly toothed, recurved ; spur 
none. Column as long as the lip. Anther terminal ; pollinin 2, 
each 2-lobed. Stigma broad, sit,ua,ted below the anther. 

AIahasu, Pagoo, Matiana, gro\ving in ~llitdy forests ; Alay-July.-Tempcrate 
Himalaya, Kashmir to Bhotan.--Europe, N. Africa, Central Asia. 

A British plant. See Darwin, p. 80. 

12. EPIPACTIS. The classical name of a plant of this affinity. 
-N. temperate regions. 

Rootstock creeping, fibrous. Flowering-stern erect, leafy 
throughout or the lower portion bearing sheathing scales. Lcavcs 
orbicular or lanceolate, stem-clasping, acute. Flower-spiltc 
4-10 in. ; bracts lanceolate, acute, the lower 2-29 in., thc upper 
4-1 in. Sepals and petals nearly equal, ultirnately spreading. 
Lip adnate to the base of the column, narrowed near the iniddle 
in a hinge-like joint, basal part concave, terminal part flat, 
petal-like ; spur none. Column short. Anther terminal ; pol- 
linia 2, each 2-lobed, the tips attached to a small: globose, viscid 
gland seated on the head of the column and overhanging the 
broad stigma. 
Plowers crowded. Basal portion of lip bowl-shapcd . . 1. L'. lati ioli(~,  
Flowers distant. 

Lower leaves orbicular. Basal portion of lip narrow, canoe- 
shaped . . ?. E. c o ~ u i ~ n i l i s .  

Lower leaves lanceolate. Basal portion of lip relatively 
large, the sides broad, rounded . . 3. E. Royletrna. 

1. Epipactis latifolia, Swclrtz ; Fl. Br. Ind. 1.i. 125. Flowering- 
stem 1-3 f t . ,  robust, glabrous, except for the pubescent inflor- 
escence. Lower leaves orbicular, 2;-6 x 2-3 in., the upper ovate- 
lanceolate, 4 x 2 in., nerves curved. Plowers about & in. dia'm., 
dingy purple, crowded ; bracts leafy. Sepals and petals 8 in., 
lanceolate, acute, glabrous or nearly so. Lip in. long, basal part 
bowl-shaped, margins rounded, terminal part shorter, flat, broadly 
triangular., bearing 2 protuberances a t  its base, inargins crumpled, 
obscurely toothed. 

Simla., Jako, kc., common, up to  about 9600 f t ,  ; July, August.-Himalaya, 
liashrnir to Sikkim.-Europc, N. Africa, N. Asia t u  Ja.pan. 

The Helleborine of Britain. Sce Darwin, p. 101. 

2. Epipactis consimilis, Wall. ; E'l. Br. Inn. vi. 126. Flo\ver- 
bg-stem 1-2 ft., slender. Leaves narrow, lanceolate, 6 x 19 in., 
long-pointed, nerves ncnrlp straight. Flo\vcrs about 1 in. clian.1.. 
distant, orange-green, sornetinles sp,ot,tcd, lip paler. Sepals and 
petals about + in.,  rubes scent. Lip as long as the sepals: basal 
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part narrow , canoe-shaped, terminal part %lobed, the side-lol~cc; 
turned up, the tip lanceolate, spreading. 

Sutlej valley, near Suni, in nlarehy ground ; April.-Himal;~ya, Ka~balir to 
Nepal.-Westward to Syria. 

3. Epipactis Royleana, l l i l ~ d l .  ; Ell. Br. I I L ~ .  vi. 126. Flowering- 
stem 1-2 ft., robust, glabrous or pubescent on the upper parts. 
Lower leaves orbicular, 3 x 1 3  in., the upper lanceolate, nerves 
nearly straight. Flowers about 1 in. diam., d i~ tant ,  red with yellow 
centre. Sepals and petals about !, in., glabrous or nearly so. Lip 
longer than thr sepals, basal part-relati\~ely large, with prominent 
nerves, the sides broad, rounded, erect, terminal part shorter, 
flat, lanceolatc. 

lr'aslimir to Sikkini, 7000-12,000 ft.-Celitral Asia, N. Anierica. 
Thcre is a specinlell collectt~l by Edgeworth in the Kew Herharaiunl, 111il1*l\~d 

' Kynj, 3000 ft.' This may be the village of that rlallle in the Giri valley below 
k'agoo. 1 have seen no other sl)ccimcn from near Simla. 

13. ORCHIS. The Greek name of various groullcl orchids.- 
h'. temperate regions. 

Orohis latifolia, IZ')LTL. ; Ell. Br. I u d .  vi. 127. Glabrous. Hoot 
tuberous, slightly flattened and divided into 2 or 3 finger-like 
lobes. Flo wering-stem 1-3 f t . ,  robust, erect, hollo~v, leafy through- 
out or the lower portion bearing a few sheatbing scales. Leaves 
erect, oblong-lanceolate, 24-6 in., obtuse, base sheathing. Flowers 
about 3 in. long, crowded, dull l~urple, the lip darker spotted ; 
bracts green, narrowly lanceolate, the lo~ver much longer than 
the flowers, the upper slightly so or shorter. Sepals and petals 
nearly equal, tlhe lateral sepals syrcading, the dorsal one forming 
with the petals it hood 01-er the column. Lip adnate to the 
column, turned dow~nn.ards, orbicular. obscurely 3-lobed, nlargins 
minutely toothed ; spur straight, 'plindric, nearly as long as the 
ovary. Colunin 1-ery sliort. Anther adnate to its face, cells 
diverging ; pollinia 2.  caudicles attached to 2 small, globose, 
viscid glands enclosed in a nlitiute pout h overhanging the broad, 
2-lobed stigma. 

Huttoo, on we,t ground: June, July.-Hirnala.ya, Kashmir t,o Nepal to 
10,000 ft.-Westward to the Atlantic and in N. Asia. 

The Marsh Orchis of Britain. See Darwin, p. 15. 

14. BERMINIUM. Derivation obscure.-Europe, K. Asia. 

Herminiurn angustifolium, Bcnflt. ; F l .  Br. I d .  1.i. 129. Gla- 
brous. Root of 2 small, ovoid tubers. Flowering-stem 1-24 f t . ,  
slender, erect, leafy. Leaves few, linear. 4-8 in., acute, base 
sheathing. Flowers s~nall, green, crolvded ; spike 4-8 in. ; 
bracts about as long as the ovary. Perianth about 4 in. long, 
dpreading. Sepals oblong. Petlals linear. Lip continuous with 



the base of the coluinn, longer than the sepals, linear, basc 
minutely concave, tip divided into 3 pointed lobes, the side ones 
much the longer, curved ; spur none. Column very short, bearing 
2 ear-like processes. Anther adnate to the face of the colun~n ; 
pollinia 2, caudicles attached to 2 globose, viscid glands which in 
young flowers are conceaded in a minute pouch. (Fig. 163.) 

Sinlla, common in grass; August.--Himalaya to  1chasia.-Tcnasseri~li, 
China, Japan. . 

15. HABENARXA. Derived from the Latin 71c~benn, a thong 
or rein, referring to the linear, projecting: stigmatic a,rins of most 
species.-Temperate and tropical regions. 

Root tuberous. Flow cring-stem erect, usually leafy. Sepals 
and petals nearly equal ; the upper sepal conc:ai7c, erect, the lateral 
ones flat and usually spreading or reflexd ; pct,nls erect. Lip 
continuou~ with thc base of the colulnn. 3-lobed or undivided, 
spurred a t  the base. Anther adnate to the short column, 
cells usually diverging and produced into tubes ; pollinia 2, cau- 
dicles thread -like, attached to 2 small, globose, naked, viscid 
glands. Stigma in H. Szhsannce and H. galeandm 011 the column 
beloiv the anther, in the other species consisting of 2 projectling 
arms. 



Lip 3-lobrtl. 
Sitlc-lobcs of lip fringctl. 

Spur 4-5 in. Flowers 3-4 in. acroks, white . 
Spur 1 1  in. Flowers 1-2 in. across. 

Petals glabrous, linrar, narrower than the clorsal 
sepal, aiderr nearly parallel , 

Petals pubescent, broader than the dorsal sepal, 
the outer margin rounded, projecting . 

Spur 21 in. Flowers 2 in. across , 
Side-lobes of lip entire. 

JJip lobed nearly to the ba~e .  
Flowers white . 
Flowers yellow . 

Lip lobed a t  the tip only. 
Leaves cliistered about the middle of the stem, 

ovate, acute. Flowers white . 
Leaves scattered, chiefly below the middle of the 

~ t e m ,  lanceolate, acurninate. Plowers green . 
Lip undivided. 

Lip narrow, strap-like. Plowers green-yellow. 
Spur longer than the o\-al:\r . 
Spur shorter than the ovary . 

Lip broadly triangular. Flowers purple . 

1. Habenaria Susannae, R. Br. ; Fl. Rr. Inti. vi. 13'7. Gla- 
brous. Flowering-stein 2-4 ft.. robust, leafy. Leaves over- 
lapping, ovate-oblong, 2-6 in., base sheathing. Flowers 2-4, 
pure white, 3 4  in, across, nearly sessile, erect, fragrant ; bracts 
leaf-like, nearly 3 in. long. Petals linear.. falcate. acute. Lip 3- 
lobed nearly to the base ; side-lobes broad, tho illargins cut into at 
comb-like fringe, the segments unequal anci often forked ; mid- 
lobe narrowly lan~eolat~e. entire ; spur green, slendcr. 4-5 in. long. 
Stigina on t'he front of  the coluinrl. 

Simla, on j,asturcs brlo~v 6000 f t .  : duly-September.- Tropical Himalaya.- 
Deccan.-Burmah, ( 'hinil. Mwla,y Archipelago. 

This fine Orchid was formerly nbundant on t,he spur I~elo~r- Bishop Cotton's 
School ; i t  is now nearly cst.irpated near Simla, but, in 188(i i t  was still conlmon 
about Khyree-ghat and Syree. 

2. Habenaria pectinata, Don ; Fl. Rr. I?d .  1-i. 137. Glabrous. 
Flowering-stein 1-2 f t,. , robust,, leafy. Leaves narrowly sword- 
shaped, G x 1 in., 3-nerlred, base sheathing. Flowers about 1 in. 
across, pale yello~v-green or white, crowded ; spike 3-8 in.  ; bracts 
leaf-like, the lower ones longer than the ovary, the upper about as 
long. Sepals green. Petals glabrous, narrower than the upper 
sepal, sides slightly curved. nearly parallel. Lip 3-lobed nearly 
to the base ; side-lobes fringed, comb-like, the scginents variable in 
length ; mid-lobe linear, entire, rather longer than t'he side-lobes ; 
spur green, 2 in. long, swollen a t  the tip. Stigiuatic arms dilated 
in the upper half, curving outwards. 

Simla,, common ; July-September.-Simla to  Sikliim. 
The comb- segment,^ vary so much in length that  I suspect two species may 

be confused here. 
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3. Habenaria arietina, Hook. f. ; F1. Br. Ind. vi. 138. Habit and 
appearance of H. pectinata. Leaves ovate-lanceolate, 4 x 1 $ in. 
Petals pubescent, broader than the upper sepal, inner margin 
straight, outer strongly curved. Lip lobed only for about three- 
fourths of its length, segments of the fringe very long and slender ; 
mid-lobe rather shorter than the side-lobes ; spur 1& in., hardly 
swollen a t  the tip. 

Simla ; July, August.-Himalaya, eastward to Khasin. 
Usunlly confounded with H. pecli?zciln. 

4. Habenaria intermedia, Don ; 1 .  B .  I n .  I .  138. Cla- 
1,roos. Uloworing-stem 10-24 in., robust, Lafy. Leaves rarely 
overlapping, usually 5-nerved, o\~it,e-lanccolate, 2-4 in., narrowed 
tlo an acute point, base sheathing. Flowers 2 in. across, green- 
\\-liitr, fc\v, clist'ant ; bracts lchaf-like, l.he lo we^. oncs ~ ~ s n n l l y  longer 
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than the flowers, the upper as long as the ovary. Sepals green, 
lateral spreading, tips reflexed, upper one white inside. Petals 
white. Lip 3-lobed to about two-thirds of its length, green or 
yellow-green, except the narrow, white base ; side-lobes deeply 

FIII. 165. HABEKARIA ENSIBOLIA. 

fringed, the segments long and narrow ; mid-lobe linear, entire, 
as long as the side lobes ; spur 2; in., pale green, curved, swollen 
towards the tip. Stigmatic arms spreading, tip8 recurved. (Fig. 164.) 

Simlrt, common on banks or grassy slopes ; July, August.-Himalaya, 
Krtshmir to Silikim. 
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5 .  Habenaria ensifolia, L i n d l .  ; .!fll. 8 r .  Inti. vi. 137, uvzder H .  
pectinata. Glabl.ous. Flowering-stem 2-3 ft.., sometimes more, 
I-obust,, leafy. Leaves oblong-lttnce~lat~t~, 3-6 in., coi~spicuously 
white-margined, pointed, base sheathing. Flowers 4-2 in. across, 
~vbite : bracts narrow, long-pointed, ciliolate along the edges, as 
long as tlhe flowers. Lip about 1& in. long, 3-lobed nearly to the 
base, lobes spreading, linear, entire ; mid-lobe the shortest anci 
thickest, with recurved edges fornling a groove on its under side ; 
spur 1 & in., sometimes longer, green, curved, swollen towards thc 
t,ip. Stigmat,ic arms long, incurl-ed. (Fig. 165.) 

6. Habenaria marginata, Golebr. ; Fl. Br. I n d .  vj. 150. Glabrous. 
Flowering-stein 4-8 in., bearing 2 or 3 sheathing, pointed scales. 
Leaves 3 or 4, near the base of the stem, ovate, 14 in.. inargins 
yellow, base sheathing. Flowers in. across, crowded, yellow ; 
spike 1;-2 in. ; bracts lanceolate, acute, ciliolate, slightly longer 
than the ovary. Sepals green. Petals yellow. Lip longer than the 
sepals, 3-lobed nearly to the base, lobes linear. entire, spreading ; 
side-lobes having filiform points, mid-lobe the shortest and 
broadest ; spur about as long as the ovary, swollen below the 
middle. Stigmatic arms long. 

Biinle, on grassy slopes near the fifth \~rat,erfnll, 5000 ft. ; August.--W. 
Himalaya, 5000-7000 ft.-Throughout, India,. 

7 .  Habenaria Edgeworthii, Hook. f'. in ,Herb. Kew. Glabrous, 
except the sepals. Flowering-stein i-2; ft., leafy. Leaves o~nttl  
or oblong-lance~lat~e, the lovrer 1 &-4; in., the upper gradually 
smaller, acute, nerves 5 or 5 ,  sometilnes 3, base sheathing. 
Flowers 3-4 in. across, erect, yellow-green, not crowded ; spike 
3-10 in. ; bracts lanceolate, acute, the lower shorter, the upper 
longer than the ovary. Sepals green, pubescent, the margins 
minutely fringed. Petals yellow, thick, erect. Lip yellow, longer 
than the sepals, strap-shaped, undivided, broadest a t  the base and 
abruptly narrowed ; spur yellow-green, much longer than the 
ovary, slender, turned upwards, tip currcd. Caudicles wry short. 
Stigmat'ic arms oblong. (Fig. 166.) 

Simla, common ; July, August. 
This plant is includcti in tho 1'1. Rr. Ind. vi. 163 under H. latiltib~~is, Iiook. f., 

but it differs from the Sikkiru species described and figurcd undcr t,hnt name 
in the A71,rirrl.s qf thr Ro?j. Bot. (7nl.d. Ccrlc~~ltrr, vol. v. part i. (i8 t. 100. In tho 
Kcw Herbarium thcre is n specimen of the Simln plant nniucd I!. E d g e ~ r ~ o ~ l l ~ i i  
by Sir J .  I). H oolter ; t hcreforc 1 hnvc adopted the name. 

8. Habenaria densa, WJrrll. ; 1 .  B .  I .  vi. 3 .  Glabrous. 
Flowering-stem 1-2 ft., leafy. Leaves lanceolatle, lower ones 2 
-4 in., the upper gradually smaller, acute, base sheathing. Flo\vers 
hardly $ in. across, erect!, ratlher crowded ; spike 4-10 in. ; bracts 
narrowly lan~eolat~e: long-pointed, the lower much longer than the 



ovary, the upper equal to it. Scpal~ grctcn, thick. Petale yellow- 
green, fleshy. I l p  green, slightly longer than the aepals, undivided, 
linear, thick ; spur green, turned downwardu, much shorter than 
the ovary, lower half dilated, tip rounded. Cttndiale~ very ~hor t .  
Stigmatic arms large, oblong. 

Simla, common ; August, September.-Himalaya, oaat,wcl.rd to  Sikkirn. 

9. Habenaria goodyeroides, Don ; 1'1. Br. 1 1 2 d .  vi. 161. Glabrous. 
Flowering-stem 1-2 f t . ,  robust. Leavcs about 4: placed closc 

I 

together near the middle of the stem, ovate, 38 x 3 in. or larger, 
base sheathing ; below the leaves are a few scales, above them 
sessile bracts. Flowers 4 in. across, yellow-green, crowded ; spike 
6-10 in. ; bracts lanceolate, as long as the ovary. Lip broad, 
recurved, longer than the sepals, tip 3-lobed, mid-lobe the broad- 
est ; spur small, hag-like? narrojved at the mouth, St1igmatic arms 
short, oblong. 

Simla, 6000 ft. ; August.-Himalaya.-Th~~oughnut India and Malaya. 

10. Habenaria Elisabethae, Dzcthie, ?z. sp. Tubers ovoid, 1Q in. 
long. Flowering-stem sulcake, glabrous. Leaves 2&-4 in. by 4-# 



in., anlplexicaul, narrowly lanceolate, acuininate or obtuse, 7-9- 
\.eined, mid-rib pro~ninc~nt beneath. Plowers very small, green, 
rather crowded, sessile ; spike slender, about 4 in. long ; bracts 
lanceolate, acuminate, equalling or exceeding the ovaries. Sepals 
erect ; dorsal concave, orate, obtuse ; lateral obliquely ovate. 
Petals a little longer than the sepals, obliquely ovate-lanceolate, 
obtuse. Lip 3-cleft, fleshy, longer than the sepals, claw concave ; 
side-lobes linear, spreading, gibbous on their basal edges, mitl- 
lobe broader but not longer than the lateral, straight ; spur short!, 
ohovate, one-fifth the length of the ovary. 

Near Simla, 9000-10,000 ft. (Lndy Elizabrth Bsbington Smith) ; near 
Mussonl.ic~, 5000-9000 ft. ; M7estcrn Ilinlc~laya, 8000-10,000 f t .  

11. Habenaria galeandra, Bentk. ; 
FI. Rr. Ind. vi. 163. Glabrous or 
nearly so. Flowering-stem 6-10 in., 
slender, leafy. Leaves oblong-lanceo- 
late, 1-2 in., sessile. Flowers in. 
across, purple ; spike 2-4 in. ; bracts 
leaf-like, the lower inuch longer than 
the flowers, the upper shorter. Dor- 
sal sepal narrowly lanceolate, erect ; 
lateral about as long, falcately lanceo- 
late, acuminate and spreading. Petals 
a little shorter than the sepals, fal- 
cately lanceolate, obtuse. Lip broadly 
triangular, spreading or the sides re- 
curved, base shortly clawed, terminal 
margin notched ; spur short, conical, - blunt. Stigma on the column below 
the anther. 

Simla, in grass, on sunny slopes, GO00 ft. : 
Aug~st.-W. Himalaya.- Centl.a,l Inclia, 
China. 

16. HEMIPILIA. Derivation ob- 
scure.-Hima.laya,, Burinah. 

Hemipilia cordifolia, Lindl. ; FI. 
HI.. I d .  vi. 167. Glabrous. Root 

- tuberous. Flowering-stein 6-1 2 in., 
- --- arcct, bearing a single leaf near its 

Fra. 16'. base. Leaf fleshy, stem-clasping, 
HEMIPILIA CORDIFOLT.~ .  broadly orate, 2-4 x 1 i-24 in., acute, 

net-veined, dotted with purple, lateral 
nerves arching. Flowers- 4-2 in. across, carmine-purple ; bra,cts 
lanceolate, acute, shortcr than the ovary. Sepals equal, obtuse, 
lateral ones broadly siclrle-shaped, spreading, upper one erect. 
Petals erect, forming a hood. Lip continuous with the column, 



broad, spreading, obscurely %lobed ; spur c:ur\,cd, longcr than the 
sepals, shortor than the ovary, tip %lobed, upturned. Column very 
short, prolonged upwards in a broad, thin proceRs folded in the 
middle and projecting from between the anther-cells. Anther-cells 
separated, diverging; pollinia 2, caudicles long, attached to  2naked, 
viscid glands. Stigma on the colur~ln below the anther. (Fig. 167.) 

Simla, E l y ~ i u m  Hill, Mu~hobra ,  Mahasu, nn roc l i~  ; Al1gu~t.-Himnlnyi1, 
c!.zutwnrd t,o Ncp~tl. 

17. SATYRIUM. Proln the Greelc S'dyriolt, a name said t'o 
have been applied by Dioscorides to another orchid, Areru~ 
an,tl~ropophora.-India ; Africa,, chiefly south. 

Satyrium nepalense, Don ; Fl. Br. I d .  I-i. 1GS. Glabrous. 
Root t n  hcrous. Flowering-stem 6-24 in., erect. Leaves usually 
2, near the  base of the stein, lanceolate, 3-6 x 3-2+ in., or ovate 
5 ~2 in., base sheatthing, a* few leaf-lilte bracts above them. 
I~lowers A - , 3  in. across, fragrant, pink, crowded ; bracts tinged with 



pink, 1nrgt.r than the flowers. Scp:~ls narrowly oblong, Intort11 oi~cs 
spreading, upper one rec~irved. Petals N I I I A I I C ~  t'han the s~pa l s ,  
recurved. Lip uppermost, sessile on the ba'sc: of th r  colnlnn, ercct, 
hoodlike, rnargins turned back ; spurs 2, pointing downwards, 
usually slender and about as long as the ovary, sometimes stout 
and not half as long. Column short, bearing 2 ear-likc processes. 
Anther pendant from the top of the column, cells contiguous; 
pollinia 2, caudicles recurved, glands large, exposcd, ivory-\vhito. 
St'ig~na broad, concave. (Fig. 168.) 

18. CYPRIPEDIUM. Froni Cypris, the Greek for Venus, 
and 21eclilon, a, slipper ; referring to the shape of the lip.-lcuropc, 
Asia, America. 

Cypripedium cordigerum, Don ; FZ. Br. Ind. vi. 170. C4lal)rous 
or nearly so. Root fibrous. Flowering-stem 1-2 ft., crcct, leafy. 
Leaves spwading, ovate or lanceolate, 6 x3 in., acute. Flower 
solitarv, terminal ; bract large, leaf-like. Sepals green, ovate- 
lanceolate, 1112 in.: long-pointed, the 2 lateral united and placed 
under the lip, the third erect and above it. Petals green or 
white, spreading, lanceolate. Lip 1-1; in. long, white, sessile, 
folded to  form an oblong, inflated, open-moutlhed pouch. Column 
short, curved over and nearly closing the posterior portion of 
the mouth ix11CI bearing a shield-like proctbss a t  its end. Anthers 
2, globose, one on each side of thc base of tllc. column ; 1)ollt.n- 
grains glotinons. Ov:~ry straight ; stylc \.cry short, ~ t ~ i g n i i ~  
oblong, its face turncvi tlo\vn\vards. 

Rrnshol)ra, 7600-5000 ft., ~ ~ : L ~ ~ : L s I I ,  Fngoo, Narkuncln ; Rlny, ,Tune.- 
\V. Hi  nlilli~yn, 7000 -1 I ,000 ft .  

Lntly's S1il)pcr. Scc Di~rwin, 1). 226. 

XCIX. SCITAMINEE 
GLABROUS herbs ; root's cylincirical, fleshy ; stems crect: un- 
branchcbcl. l m \ ~ e s  alternkte, so~netiinen only one, la~lceolstc, 
entire, sossiltb or st alliocI, veins nun~erous, parallel. Flowers 
showy, irregular, 2-sexual, i n  tcrlnini~l spiltes ; on(\ or scvel-a1 in 
the axil of each bract. Perinnth s~~per io r .  Calyx tnbnlar, tooth(,d. 
Corolla-t,nbc short or long and slender, slightly dilated to\varcls 
the top and cxj~antling in s :{-lobed limb, thc uppcr lobe usually 
erect ant1 concave ; within t,he corolla thcrc is a sccond whorl of 
3 petal-liltc sclgnlents or staminocics. t,he t\vo lat'cral nsllally erect, 
the lower broader, s13reading and usuallv lobed. Fertile stamen 1. 
filament short. erect, en)ovtd, inscrded on tthc mouth of the 
corolla-t'ube ; anther linear-oblong. cnrvcd, versa tile, cclls 2, 
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contiguoun, the co~lnective ~ometinieu l~roduccd at tht: barn in a 
fork. Ovary infcrior, 3-cclled, bearing a t  the top 2 ~ h o r t .  linvar, 
erect glands ; style tcwninal, \rcLrv long, thrc~.~d-li kc, thc 11 pl)cbr 
portion inore or less MLnatrb to ;,r cnclosrd by the filum(.nt ; 
stigrna globose, r e~ t ing  on thc to]) of  thc. anthclr. Cal)~ul(: 3- 
valved ; seeds nlany, rllore or less c~lclo&t~d in a whit(: or colonrcd, 
outer coat or ari1.-India, E. Asia, A1neric.a.-Pro111 the Lscin 
scitarfientum, delicate food, dainties, reforring ~ ~ c r h s p s  to solne 
products of thc Order which co~nprises thc Gingers, Arrowroot, &c. 

Aiither-conn~utive pruducetl in a fork. 
Flowers l~urple  . . 1 . Koucor.cr. 
Flowers yellow. 

Bracts 1-flnwcretl. L i l ~  dccply 2-1ol)ctl . . 2. L'u11 tLc.y~i. 
Bracts sevcral-flowrretl. Lip nvtchctl . . 3. Curcrc~nrr. 

Auther-conncctivc not l)roduccd . . 4. Ilcdychirc~t~. 

1. ROSCOEA. In honour of LVilliitil~ liosuocb. a~lt,lior of  a \\.orli 
on this Order.-Himalaya ; oric spccies in Cochiii China. 

Stcnls leafy. 1,eaves scssilc. Bracts slllall, pc*rsistPnt. 1-  
flo\vered. P lo~ .e r s  purplc, in terrilinal spikcs. only oncb flo\\.cbr in 
tJlc sl~ikc, expanding a t  a time. Calyx-tube inorc or less slit on one 
side, 2-toothed. ~orolla-tube long. slender ; upper lob(. erect, more 
or less concave and hood-like ; lateral lobes narrow. recurvcd. 
Laterad ~ta~minodes erect, Illore or less united, covering the anther ; 
the lower largc?, broad, spreading ; anther notclicd a t  the top, t hc 
connective produccd a t  tlic base in a fork. Ovary cylindrical, 
slender. Capsule oblong-ovoid. ultiliiately opening by 3 valves ; 
seeds many, snlall. 

'l'lir fork a t  thc I~asc of tlic antller in this genus aiitl in the nest ,  on being 
l)uslied by an  iriarct ill its rffvrts t o  obtain thc hol~ey sec.rc.tctl in tlie base of 
the  flowcr, causes the anther t,o ciesrcnrt 011 i ts back. tile action being ~ini i lnr  
t o  thc  l~usl i i i~g of tlie short ;~rili in t h ~  s t i ~ ~ ~ ~ r l i s  of S(11t3i11, see Labiata,  page 
304. It is worthy of  note t ha t  the saolc3 iiircha~iical adaptat.ion secures the 
same cild in Orders so different in  floral structure.. 

Flowers dark 1)urplc. Corolla-tube niucli longcr t,han the calyx . 1. 11'. (11pii~u. 
Flo~vers lilac. Corolla- tu be hardly longer t hnn the calyx . 2. R. 11rocercc. 

1. Roscoea alpina, Koyle ; E'l. Br. Ind .  vi. 207. Stems 4-8 in., 
slender. Leaves 2-4, often not tic\-clolwd a t  thc flourering t'ilnc, 
oblong-lanceolate, 3-6 in. Flo\vers fe\v: dark pllrple. Corolla- 
tube much longer than the calyx ; upper lobe 6-1 in., orbicular, 
slightly conca,\Te ; lateral lobes linear-oblong. Lonrcr stanlinode 
+-g in. long, 2-lobed. (Fig. 169.) 

simla, common on banks ; Jn1y.-iV. Himalaya, up  to  11,000 ft,. 

2. Roscoea procera, Wall. ; Fl. Br. Inn. vi. 208. Stenls 12-24 in.. 
robust'. Leaves 3-6, lanceolatc, 6 X 1 in. Plo\\.ers several, lilac, 



faintly streaked and tinged with pink. Corolla-tube hardly longer 
than the calyx ; upper lobe 1 f in. long, the margin inflexed, form- 
ing a narrow, flattened, pointed hood ; lateral lobes linear-lanceo- 
late. Lower staminode 12 x 14 in., obscurely 3-lobed, spreading, 
notched a t  the tip. 

Sinlla, Mahasu ; August.--W. Himalaya, up to 10,000 ft. 
The Simla plant is certainly that represented in Hooker's &mi?. Flor. tab. 

1.14, under the name of R. ptcrplcrecc, Smith. But the true R. purpurea, Smith, 
f igurd in his Ezot. Bot. ii. t. 108, and in the Bot. Mw. t. 4630, has dark purple 
flowers and e deeply-lobcd lower staminode. It is apparently an  Eastern 
Himalayan form, and does not occur at Simla. A name is therefore required 
for the Simla, specics, and 1 have taken R. proccm, Wallich, figured in 
his 1'1. As. liar. t. 242, and rednccd in the TI. Br. Ind. to a variety of 
H. purpuren. 

2. CAUTLEYA. In honour of Gcn~rrtl Sir l'robyn Cla~t~ley, 
Engineer of the Ganges Canal.-Himalay a, 6000-8000 f t . 

Steins leafy. Leaves sessile. Bracts 1-flowered. Flowers 
yellow, in terminal spikes. Calyx red, slit on one side, minutely 
toothed. Corolla-tube long. slender; upper lobe erect, narrow, con- 
cave ; the 2 lateral lobes broader and reflexed. Lateral stalninodes 
nearly as long as the corolla-lobes, erect, tips incurved, forining a 
hood over the anther ; the lower deeply %lobed, reflexecl ; anther 
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notched at the top, the connective produccd a t  the base in a fork. 
Ovary globose. Cap~ule red ; when ripe the 3 valbcs arc rcflexcd 
exposing their red lining and nunlerous small seeds. 

Lcavcu narrow. Plowers few, distant. Ursctx green, shurter thuu 
the calyx . I .  Cf.Zulerr. 

Lcavos broad. k'lowcru many, crowded. Bracts red, as long as 
the calyx . 2. C'. spiculu. 

FIG. 170. CAUTLETA SPICATA. 

1 .  Cautleya Iwtea, Royle ; Fl. Br. Ind. vi. 208. Stems 1-14 it .  
Leaves 5-10 x 1-14 in., long-pointed, upper surface green, lower 
tinged with red. Sheaths red-striped. Spike 4-8 in., drooping ; 
bracts green, shorter than the calyx. Flowers few, distant. 
Corolla-tube longer than the calyx ; upper lobe 4-$ in. Seeds 
black, angular, partially tlnclosed in a nyhite aril. 

Simlit, un Jako, l laliasu ; July, August.-Temperate Himalaye. 



512 XCIX. SCITAMINEB 

2, Cautleya spicata, Baker ; PI. Br. I nd .  vi. 209. Ste~na 1-2 ft. 
Leaves 10-15 x2-3 in., long-pointed. Spike 5-9 in., erect ; bracts 
red, as long as the calyx. Plowers many, crowded. Corolla-tube 
hardly longer than the calyx. Seeds black, ovoid, enclosed in it 

~\,hite aril. (Fig. 170.) 

3. CURCUMA. Froill the Arabic name, Icurkurr~, for a, plant 
of this affinity.-India, Siam, Malay Islands, N. Australia. 

Curcuma angustifolia, Rosb. ; PI. Br. I n d .  vi. 210. Rootstock 
globose ; tubers many, oblong, a t  the end of long fibres. Leaves 
appearing about the same time as the flowers, solnetiines 
solitarv, 6-12 x 2-3 in. ; stallts 6 in. Spike stalked, 3-6 in. long, 
cro~r.n;d by several enlarged, empty, pink bracts ; lower bracts 
green, ovate. Flowers yellow, crowded, several in the axil of each 
bract, opening in succession, quickly fading. Calyx short, 3- 
toothed. Corolla-tube $ in. ; upper lobe erect, concave, ovate ; tho 
2 lateral lobes shorter, oblong. Lateral staininodes oblong, united 
to the short filament ; lower large, broad, spreading, notched ; con- 
ncctive of the anther produced a t  the base in a fork. Capsule 
ovoid, ultimately opening by 3 valves ; seeds many, slnall, oblong. 

Valleys below 4000 ft., rare ; Junt~-Octobcl..--Al1tor.-A East Hililalttyi~ll plant, 
11arclly estending so far westwards as Simla. 

4. HEDYCHIUM. Froin thc Greclc I~edys ,  s ~ . c c t ,  ant1 cl~iolb,  
~ 1 1 0 ~ ~  ; referring to the fragrant whitc flowers of some s11ccics.- 
India and the Malay Islantls. 

Hedychium acuminatum, Wall. ; Fl. Br. I d .  vi. 227.  under H .  
spicatum. Root horizontal. Stems 3-5 ft., robust, leafy. Leaves 
sessile, broadly lanceolate, 1-2 ft. x 3-4 in., ending in a tail-like tip. 
Spike 6-10 in. ; bracts 1-flowered, green, oblong, obtuse ; inner 
bract shorter, membranous. Plowers fragrant. Calyx irleinbranous 
slit on one side, 3-toothed. Corolla-tube 2-26 in., longer than the 
calyx ; lobes 14 in., linear, spreading, pale yellow. Lateral stainin- 
odes 1 f in., linear-spathulate, spreading, white, except the orange- 
red bases, lower 2 in., spreading, the blade 1 in. broad, whitc, 
decply divided in 2 ovate, pointed lobes, and narrowed down~varcls 
in an orange-red claw ; filament red, curved, the inargins inrolled 
over the style ; anther red. Ovary short, thick. Capsule globose ; 
when ripe the 3 \-alves are reflexed, exposing their orange-red 
lining and numerous small sectls cnc.loscc1 in n, rcd aril. 

Siinla, on Jako, blahasu ; August.-Tcnlperate Hinlaluyil, 



PERENNIAL herbs ; stems very short or none.  leave^ ~ e s ~ i l e ,  
long, narrow. Flowers small, regular, 2-sexual, in racerncbu 
terminating ulender scapea. Perianth corolla-liltc, hell-uhapcd, 

FIG. 171. OPHIOPOC~N INTERMEDIUS. 

6-lobed, persistent. Stamens 6, opposite the perianth-lobes and 
inserted a t  their base ; filaments very 'short. anthers 2-celled. 
Ovary wholly or only half adnate to the perianth-tube, 3-celled ; 
ovules many'or only 2 in each cell ; style linear. Fruit a capsule 
or consisting of about 6 exposed, brightly coloured seeds.- 
America, Asia. Africa and Australia where they are most 
numerous.-From the Greek hima,, blood, and doron. a gift ; 
application obscure. 
Perianth-lobes short, recurved. Ovules many in each cell . 1 .  dlelris. 
Peria.nth-lobes long, spreading. Ovules 2 in each cell . . 2. Oplriopyoa. 

2 TA 



1. ALETRIS. Fro111 the Check aletron, meal ; referring to the 
pou-dery appearance of sonlct species.--Asia, N.  America. 

Aletris nepalensis, IlooE. ,f. ; Fl. Br. lnd. vi. 264. A small, 
scapose herb. Leaves radical, grass-like, 3-8 x i - i  in., nerves 
prominent. Scapes 4-12 in., tomentose on the upper hall and 
bearing 1 or 2 short leaves near the top ; raceme short ; bracts 
linear, erect. Plowers white or pale pink. Perianth in. long ; 
lobes short, obtuse, recurved. Lower half of ovary adnate to the 
perianth-tube ; ovules many in each cell ; style shorter than the 
stamens, 3-parted a t  the top. Racemes lengthening to 4 in. or 
more in fruit ; capsule globose, opening by 3 valves ; seeds many, 
minute. 

The Chor, Mara!i and perhaps Hut,too ; June-Augnst.-Tempernte and 
alpine Himalaya. 

2. OPHIOPOGON. Prom the Greeli ophis, a serpent, ant1 
pogon, a beard : application obscure.-Central and Ea'st Asia. 

Ophiopogon Intermedius, non ; Fl. Br. Ind. vi. 269. Stems 
very short, the base usually clothed with the remains ol old leaves. 
Leaves tufted, linear, 6-24 xi-$ in., margins very minutely 
toothed. Scapes glabrous, leafless, about as long as the leaves ; 
raceme 2-5 in. ; bracts lanceolttte. Flowers white, usually tinged 
with lilac, often in pairs. Perianth + in. long, lobed to the base ; 
lobes in 2 series, obtuse, spreading. Ovary wholly adnate to the 
perianth-tube ; ovules 2 in each cell ; style longer than the 
stamens, minutely 3-lobed a t  the top. The fruit is peculiar in 
that the seeds burst through the ovary before they mature ; when 
ripe the fruit consists of about 6 berry-like, bright blue seeds 
resting on the base of the withered perianth. (Fig. 171.) 

Simla, common ; June-August.-Temperate Himalaya.-Khasia, Deccnn, 
Ceylon. 

A variable plant as regards the size of the leaves and flo1ve1.s. Often called 
the Lily of the Valley in India. 

CI. I R I D A C E E  

PERENNIAL herbs. Leaves narrow, folded lengthwise and alter- 
nately overlapping, blade flat, sword-like. Plowers 2-scxual, 
showy. Perinnth superior, base tubular ; limb 6-parted, petal-lilie, 
the segments in two dissimilar, imbricate series. Stamens 3, 
opposite the outer segments. Ovary inferior, 3-celled ; ovules 
many ; style simple, bearing 3 large, petal-like, recurvcd, stigmatic 
lobes. Capsule 3-valved ; seeds nurnerons.-Chiefly temperate 
regions. 
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IRIS. The Greeli name for tho rainbow, referring to the hues 
of the flowers.--N. temperate regions. 

Roots cvlindric, fleshy ; stems erect, sheathed by alternate: 
lanceolate, ihortened leaves. Leaves chiefly radical, linear, entire, 
in 2 opposite rows, bases stem-sheathing and folded lengthwhe, 
the outermost covering the edges of the next and so on, 
blade flat, sword-lilre. Flowers showy, in pairs or sometimes 

solitary. Inflorescence sheathed in a lea,f-lilre' spathe, deeply 
divided into 2 long, narrow, lanceolate segments ; each flower has 
also 2 much shorter, narrow, nlembranous bracts ; flower-stallis 
short. Perianth superior, base tubular ; limb 6-parted, segments 
all petal-like, in 2 series, the outer reflexed, crested or bea.rded 
inside, the inner rather shorter, erect. Stamens 3, at  the base of 
the outer segments ; filaments distinct, anthers 2-celled, linear, 
basifixed. Ovary inferior, 3-celled ; ovules many ; style linear, 
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stigmas 3, petal-like, with 2 lobchs reflcxcd over the stamens. 
Capsule 3-sided, ribbed, enclosed in the persistent spathe, opening 
by 3 valves ; seeds nurncI.ous, globose or flattened. 
Flowers pale lilac. Outer perianth-segments crested . 1 .  I .  ~zeprilensis. 
Flowers bright. lilac. Outer peria,nt,h-segments mott,led, 

bea.rded . . 2. I .  Icumao~eensi.~. 

1. Iris nepalensis, Don ; PI. Br. Ind. vi. 273. Stems 6-12 in. 
Leaves 6-12 in. long a t  the time of .flowering, lengthening after- 
wards, t in. broad. Spathe 14-2 in. Perianth-tube i f  in. ; seg- 
inents pale lilac, 1-1& in., outer oncs + in. broad, a yellow, ridge- 
like crest along the centre, inner ones + in. broad. Stigmas 1 in. 
long, deeply 2aobed, margins toothed.- Capsule 1-1 it i i , ,  ;.,oblong. 
(Fig. 172.) 

Simla, common ; April-June.-Temperate Himalaya. 

2. Iris kumaonensis, Wall. ; lfll. Br. Ind. vi. 274. Rootstocli 
thick, creeping.; stems 4-12 in., usually tufted. Leaves 4-12 in. 
long a t  the time of flowering, lengthening afterwards, in. 
broad. Spathe 3 in., often enveloped by the uppernlost leaf. 
Perianth-tube 2-2+ in. ; seginenta bright lilac, 13-2 in. long, outer 
ones mottled and bearded with a central line of yellow-tipped 
hairs, inner ones + in. broad. Stigmas $ in. long, margins entire, 
the tip deeply 2-lobed and toothed. Capsule 1-2 in., ovoid, ends 
pointed. 

Mnrali, 10,000 ft., and perhaps on Huttoo ; June.-W. Himalaya. 

CII. HYPOXIDACEE 

RHIZOME tuberous, globose, coated with fibres. Leaves radical, 
gmss-like. Plowers 2-sexual, regular, usually solitary on slender, 
axillary scapes. Perianth sessile on the top of the ovary, 6-parted ; 
segments in two series, lanceolate, spreading. Stamens 6, at  the 
base of the segments. Ovary inferior, 3-celled ; ovules many ; 
style short, thick, stigmas 3, erect. Capsule 3-valved ; seeds 
many.-Asia, Africa, Australia, America. 

HYPOXIS. Prom the Greelr hypo, bcneath, and orye, sharp ; 
referring to the base of the capsule.-Asia, S. Africa. 

Hypoxis aurea, Lour. ; 171. Br. Ind. vi. 277.  A stemless, peren- 
nial, hairy herb ; tuber globose or oblong, clothed with black fibres, 
and emitting sevcral pale, fleshv roots. Lea,res radical, sheathing 
a t  the base, linear, usua,lly 3-6 in., sometiines 16 in. long, & in. 
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broad, nerves prominent. Flowers 2-sexual, regular, yellow, singlo 
or in pairs on thread-like, sometimes branched, axillary wltpes 
shorter than the leaves. Periarith sessile on the top of the ovary, 
6-parted nearly to the bafie ; segments in two series, lnnccolate, 
4 in., spreading, green on the hack. Stamens 6, a t  the base of the 
segments and shorter than thern. Ovary 3-celled ; ovules many ; 
style short, column-like, stigmas 3, erect. Cap~ulc in., oblong, 
crowned by the withered perianth, 3-valved ; weds many, small, 
black, rough. (Pig. 173.) 

Simle, in grass ; co1~~n~u1~.-Juiic-Augu1)t.-Su1~tr0~~icsI Himaleya.-Khasia, 
Decca11.-Java, China, Japan. 

CIII. DIOSCOREACEE 

CLIMBING: shrubs ; steins annual. Leaves siinplc or digitately 
3-5-foliolate, basal nerves proniincnt, curving outwards. Flowers 
minute, 1-sexual, in spikes or racemes. Perianth superior, 6- 
parted ; segments petal-lilte. in two series. Stamens 6, a t  the 
base of the segments, son~eti~nes only 3 perfect. Ovary inferior, 3- 
celled ; 01-ules two in each cell ; styles 3. Capsule hard, 3-1-alved, 
3-winged ; seedv flattened.-Tropical and subtropical regions. 

DIOSCOREA. From Dioscorides, the classical author.- 
\Yariner regions of both Hemispheres. 



Climbing plants ; root tuberous ; tubers large, especially in 
the cultiva.ted species ; stems leafy, sometimes prickly, twining 
to the left. Leaves usually alternate, stalked, digitately 3-5-folio- 
late or lobed or simple ; margins entire ; basal nerves 5-9, promi- 
nent, curving outwards, veins netted. 'Flowers minute, bracteate, 
1 -sexual, in slender, axillary spikes or racemes, the male and female 
usually on different plants. Perianth persist'ent, regular, 6-parted ; 
segments nearly equal, in 2 series. Male flowers : stamens 6, at 
the base of the segments, sometimes only 3 bearing anthers, fila- 
ments free. Feinale flowers : perianth on the top of the ovary ; 
ovary 3-sided, 3-celled, ovules 2 in each cell, styles 3, short,. Cay- 
sule hard, leathery, 3-winged, opening by 3 valves ; seeds flattened, 
winged. 

The plants are often propagated by small, scaly buds or bulbils borne in 
thc axils of the leaves or flower-bracts, which fall to  the ground, strike root 
and grow into independent plants. The leaves of some species closely resemble 
those of Smilax, but their flowers are in spikes or racemes, not in umbels, and 
the fruit is capsular not berried. 

Two species are commonly cultivated in the N.W.P. for their tubers called 
yams : D. saliva and D. globostr. 

Leaves digitately divided. Male flowers racemed . . 1.  D. kumaonensis. 
Leaves undivided. Male flowers spiked. 

Male spikes solitary. . 2. D. dcltoidea. 
Male spikes clustered. 

Spikes 1-14 in. Perianth-segments ovate . . 3. 1). glabra. 
Spikes 3-6 in. Pelianth-segments linear . . 4. D. saliva. 

1. Dioscorea kumaonensis, Kwntl~ ; 1% Br. I n d .  vi. 290. 
Leaves glabrous or nearly so, usually alternate, 3-5 foliolate ; 
leaflets narrowly lanceolate, 1-3 x'--3 in., tip finely acute. 

4 4 Inflorescence pubescent. Male flowers in racemes 1-2& in. long : 
anther-bearing stamens 3, staminodes 3 ; pistillode erect, club- 
shaped. Female flowers hi spikes 2-6 in. long. Capsule 2 in., 
oblong, ends rounded ; seeds winged a t  the top. (Fig. 174.) 

Simla, below Sipi, 6000 ft. ; July.-Temperate Himalaya, 4000-8000 ft.  
The bulbils of this plant are peculiar in structure ; the outer coat is black 

and coriaceous or crustaceous, and inside is a flat body having the appearance 
of a seed ; the whole simulating ,z fruit,. 

2. Dioscorea deltoidea, Wall. ; PI. Hr. I n d .  vi. 291. Glabrous 
or nearly so. Leaves usually alternate, variable in shape and size, 
general outline ovate-laaceolate, 2-6 x 1$-44 in., long-pointed, 
widely cordate, the basal lobes often rounded and projecting ; 
stalks sometimes 10 in. Spikes solitary. Perianth-segments 
broadly oblong. Male spikes 3-15 in., very slender : flowers in 
small, distant clusters ; stamens all anther-bearing. Female spikes 
G in. Capsule $-1 in., wings broadly rounded ; seeds usually 
winged all round, but sometimes only on one side. 

Simla, Narlcunda ; lIay-July.-Temperate Himalaya, 6000-10,000 ft.- 
Afghanistan. 



3. Dioscorea glabra, fiozb. ; E'Z. Br. I,&. vi. 294. Glabrom. 
Leaves usually opposite, o blong-ovate, 3-8, 1 4  x ? in., dwply cor- 
date, tip prolonged into a narrow, tail-lilco point. h'lowera in 
spikes. Perianth-segments ovate. Male spikos 1- 1 in., numer- 
ous, clustered, ~preading : flowers globose, single or in slrlall 
clusters ; stamens all anther-bearing. Pamale spikc~ 6-8 in., 
usually solitary. Capsule 1 in., wings broadly rounded ; seerls 
winged all round. 

Simla, below 5000 ft., Pi€th waterfall ; August.-Subtropical Hi~nalayit, up 
to 5000 ft., and southwards over the 1)lains.-Deuca11.-Burma, Malily l'c~linsuli~. 

4. Dioscorea sativa, Linn. ; Fl. Br. I d .  vi. 295. Glabroue ; 
stems bearing numerous bulbils. Leaves usually adternate: 
broadly ovate-cordate, about 4 x3 in., somet.in~es larger, the t'ip 
prolonged into a narrow, tail-like point. Plowers in drooping, 
clustered spikes. Perianth-s'egments linear. Male spikes 3-6 in. : 
flowers rather crowded ; stainens much shorter than the ~eriant~h,  
all anther-bearing. Female spikes 4-10 in. Capsule in. ; seeds 
winged a t  the base. 

Simla, below 5000 f t .  ; July, August.-Cultivated throughout N. India and 
in various other countries. 



CIV. 

HERBS or shrubs, usually bulbous or tuberous, sometimes having 
a creeping rootstock; roots often thick and fleshy. Leaves 
simple, entire, except sometimes in Smikcx. Flowers 2-sexual or 
1 -sexual in Smilax. Perianth inferior ; segments 6, rarely 8-12, 
in two more or less distinct series, usually all similar and petal- 
like, free or rarely partially united. Stamens 6, rarely 8-12, 
opposite the perianth-segments, affixed to their bases or hypo- 
gynous ; filaments free, anthers versatile or basifixed. Ovary free, 
3-celled or in Paris 4-5-celled ; style short or long, entire or %lobed 
or 3-branched ; ovules 1, 2 or many in each cell. Fruit a capsule 
or a berry ; seeds few or many.-A large Order comprising 
plants of very different appearance dispersed throughout both 
Hemispheres, but   no st abundant in temperate and subtropical 
regions. 

Rootstock creeping or inany-branched, often tuberous and fleshy. 

Leaves alternate or in numerous whorls. 
Flowers in umbels. 

Shrubs. Plowers small, I -sexual . . 1. Smilax. 
Herbs. Plowers 1 in. long, 2-sexual , 16. Disporum. 

Plowers in axillary, drooping racemes . . 3. Yolygonntu~n. 
Plowers in an erect, terminal raceme . . 4. Smilacina. 
Plowers solitsry, axillary, very large . . 15. Qloriosn. 

Leaves in a single, terminal whorl. Flower solitary. 
Leaves 3. Perianth-segments all similar . . 17. Trillium. 
Leaves 4-0. Perianth-scgments in two very dissinlilar 

series . . 18. Paris. 
Leaves all radical, linear. lplowers in erect racelrles . . 5. Aspl~odeltiv. 
Pseudo-leaves in  tuft^. l~'1owc~1-s axillary . 2. Aspnragu.c.. 

Bulbous herbs ; in , ~ I ~ ~ ~ c I I L  the bulbs soinetithes slnsll and clust4c~.cd. 

Stellis scape-likc. Leaves radical. 
Ylowers in umbels or cymes. 

Plowers white, pink or purldc . . 6, Alliurn. 
Flowers yellow . . 13. C:ugecl. 

Flowcrs in racemes. 
Perianth lobed 5 of its length . . 7. Dipcadi. 
Perianth lobed to the basc . . 8 .  Urginea. 

Stems leafy, often very short. 
Anthers versatile. 

Flowers 14-6 in. long. Perianth-segments broad . 9. Liliurn. 
Flowers fi$ in. long. Yerianth-segments lineax . 14. Iphigenio. 

Anthers basifixed. 
Flowers yellow-green, chequered with dull purple . 10. Pritilkrin. 
Flowers white. Perianth-lobes spreading. . 21. Lloydicr. 
Flowers white, tinged with red. Perianth bell-shaped 12. Tulipcc. 

1. SMILAX. The classical name.-Temperate and tropical 
regions of both Hemispheres. 
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Climbing shrubs ; rootstock creeping, often thick. Leaven 
alternate, entire or rarely toothed, usually 3- or 5-nerved from 
the base, veins netted ; stalks more or loss sheathing, usually 
tendril-bearing and disarticulating above the tendrils.  plower^ 
small, 1-sexual, in umbels, the inale and female on different 
plants ; umbels solitary or in spikes. Perianth-segments 6, 
free, narrow. Male flowers : ~ t a ~ n e n s  6, at  thc base of t l ~ c  
segments. Feinale flowers : sta~ninoders 3 or 6 ; ovar,y 3-celled, 
stigiilas 3, sessile, recurved, ovules 1 or 2 in cach cell. Berry 
globose ; seeds usually 2, sometimes 1, rarely 3. 

The leaves of Smilux resemble those of I)io.smeu but the flowers are in 
umbels and the fruit is a berry and superior. 

The drug Sarsaparilla is prepared from the roots of several species of 
S~nilax. 

Umbels solitary. Plowers purple. 
Leaf-stalks tendril-bearing. Umbels bracteate . 1. 8. puruijolia. 
Leaf-stalks without tendrils. Ulnhels without bracts . 2. 8. vaginala. 

Unlbels in spikes. Flowers white . . 3. S. u8pcrcl. 

1. Smilax parvifolia., Wall. ; Fl. Br. Ind. vi. 304. Rrailches 
round, smooth, unarmed, often zigzag, the younger ones grooved. 
Leaves broadly lanceolate, 2+-3& x 1 5 1 2  in., cordate, usually 
long-pointed, glaucous on the lower surface, nerves 3 or 5, some- 
times 7, sheaths of the lea,f-stalks bearing a pair of tendrils a t  the 
top. Umbels axillary, solitary, stalked. Bracts numerous, small, 
lanceolate. Flowers minute, purple. Male flowers : stamens 
1n:ich shorter than the perianth. Feinale flowers : staminodes 3. 
Berry Q in. diam., blue-black. 

Simla, cornmoll ; May.-Temperate Himalaya. 
The Simla form is typical S. glatccoph?llla, Klotzsch, reduced to S. parvi- 

folia., Wall. in the PI. Br. I d .  It is common in the N. W. Himalaya and 
Kashmir. Wallich's type has much smaller leaves, green on both sides, and ia 
not recorded west of Sikkirn. 

There is also a variety colnmon in the neighbourhood of Simla, which 
may conveniently be distinguished as angustifolia. Leaves linear-lanceolate, 
13-33 x {-4 in., tapeling to an acute point from a rounded base. 

2. Smilax vaginata, Decne. ; Fl. Br. Ind. vi. 305. Branches 
round, smooth, unarmed, often mottled. Leaves without tendrils, 
ovate, 2# x lf in., or nearly orbicular, 23 ~ 2 1  in., more 
nearly round on female plants, lower surface pale, tip shortly and 
often abruptly pointed, base slightly cordate or rounded, main 
nerves usually 3, sometimes 5, blade often aborted. Umbels 
axillary, solitary, stalked. Bracts none. Flowers minute, purple. 
Male flowers : stamens much shorter than the perianth. Fernale 
flowers : staininodes 6. Berry 5 in. diam., blue-black. 

Simla, on JaBo, hfahasu, Narkunda ; May.-W. Himalaya, Assam. 

3. Smilax aspera, Linn,. ; Fl. Br. Ind. v. 306. Branches grooved, 
zigzag, more or less prickly. Leaves linear-lanceolate, ovake- 
lanceolate or orbicular, 3 4  x 1-3 in., ma,rgins entire or sometimes 
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with prickly teeth, base round or cordate, or the basal lobes pro- 
jecting and rounded ; stallts short, usually pricltly,bearing near the 
base a pair of long, slender tendrils. umbels numerous, in asillarv 
and terminal spikes 1-6 in. long. Bracts minute. Flowers small, 
white, fragrant. Male flowers : stalllens 8 the length of the 
perianth. Female flowers rather smaller than the ~nale : starni- 
nodes 6. Berry 5) in. diinn., red a t  first, blue-black when ripe. 
(Fig. 175.) 

Simla, the Glen, common below 6000 ft. 3 Septelnber-November.-Hilly 
regions throughout India,-N. Africa, S. Europe. 

The Simla, plant is var. ,tnuctclcctu of A. L)c Canilolle's Mowogr. Smilaz, 1G3. 

2. ASPARAGUS. Prom the Greelr sparusso, to tear, referring 
to the spines of sorne species.-Europe, Asia, Africa. 

Erect or climbing, often straggling, much branched, prickly or 
unarmed shrubs or herbs ; rootstock thick, creeping, with cylin- 
drical, fleshy branches or sometimes tuberous. Leaves reduced to 
minute, sometimes spinescent scales bearing in their axils tufts of 
unequal, needle-like branchlets or cladodes having the appea.rance 
of linear leaves. Flowers axillary, sillall, white, drooping, usually 
2-sexual, solitary or in clusters or racemes, the stallcs jointed near 
the middle. Perianth bell-shaped, &parted. Stamens 6, at  the 
base of the segments. Ovary 3-celled ; style single, stigmas 3 ; 
ovules usually 2 in each cell. Berry globose, about in. diam., 
usually red when ripe ; seeds 2-6, black. 



Flowers ~ol i ts ry  or in small clutlters. 
Cledodes flat, curved . . 1. A .  Jilicinim. 
Cladodes terete, straight . . 2. A. gracilie. 

Plowera in racemes. 
Cladodes spreading. 2-6 in each tuft. I'ricklcs recurvcd 3. A.  rucemosirs. 
Cladodes erect, 6-20 in each tuft. Prickles ~ t ra igh t  . 4. A.  cldscmdenq. 

1 .  Asparagus filicinus, Bucl7,.-Ham. ; Fl. Br. Ind. vi. 314. Stems 
often tall, erect, hollo\v, unarmed. Cladodes k+ in., flat, curved, 
in tufts of 2-5. Flowers polygamous, single or in pairs ; titalks 
about i- in., very slender. 

Mushobra, in woods ; June.--Temperate Himalaya.-Uurmah, China. 

2. Asparagus gracilis, Rogle; Pl.  Br. Znd. vi. 315. Stems 
tall, slender, erect, pricklv on the lower branches. Cladodes 3-4 
in., straight, stiff, in tufts of 2-5. Flowers in clusters of 3-4, 
sometimes in pairs, rarely solitary, very shortly stalked. 

Valleys below 6000 f t .  ; July, August.-Plains of the Pulljab.-Baluchistan. 

3. Asparagus racernosus, Willd. ; PI. Br. Ind. vi. 316. Stenls 
tall, climbing ; prickles about a in., inore or less recurved. 
Cladodes 1-1 in:, curved, terete, spreading, in tufts of 2-6. Flowers 
in racemes 1 4  m. long ; stalks $ in., very slender. 

Valleys below 4000 ft. ; July-October.-Throughout India.-Tropical Africa 
and Australia. 

4. Asparagus adscendens, Ilozb. ; FE. Br. Ind .  vi. 317. Steins 
tall, straggling or half -climbing ; spines in.. straight ; branches 
grooved, rough. Cladodes 3-+ in., straight or slightly curved, 
terete, erect, in crowded tufts of 6-20. Flo\vers in numerous 
racemes 1-3 in. long ; stalks very short. 

Syree, 6000 ft. ; November.-Plains of the Punjab.-Afghanistan. 

3. POLYGONATUM. From the Greek polu, many, and gonu, 
a lmee ; referring to t'he zigzag stem.--X. temperate regions. 

Herbs, glabrous or nearly so ; rootstock thick, creeping ; 
stems unbranched, the upper pa'rt leafy and zigzag. Leaves 
alternate or whorled, veins parallel. Flowers drooping, in 
axillary, single or whorled, short. loose, corymbose racemes, the 
flower-stalks jointed near the top. Perianth tubular, 6-lobed. 
Stamens 6, inserted in the tube ; filaments very short. Ovary 3- 
celled ; style linear, stra.ight, stigma sinall, terminal ; ovules usually 
2 in each cell. Berry globose. blue-black, more or less enclosed 
a t  first in the withered perianth ; seeds few. 
Leaves alternate . 1. P. multijlorum. 
Leaves whorled 

Tips of leaves stra.ight . . 2 .  P. uerticiUatum. 
Tips of leaves tendril-like . . 3. P. cirrifolium. 
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1 .  Polygonatum rnultiflorum, Allior~z' ; 1'1. Br. Ind. vi. 319. 
Stems 2-3 f t., round, arching. Leaves alternate, o blong-ovate, 
3; x1& in., nearly sessile, pointed, lower surface glaucous. 
Racemes solitary, axillary , 2-5-flowered. Perian th &-2- in., tube 
white, lobes green. Berry & in. diain. 

hIsliasu, Narkunda, in woods ; May, June.-W. Tcniperate Himalaya, 
6000-9000 ft.-Europe, including Britain (Solomon's Seal). 

2. Polygonaturn verticillatum, Allioni ; Ir'l. Br. I n d .  vi. 321. 
Stems 2-4 f t . ,  erect, angled and grooved, sonletinies mottled. 
Leaves in whorls of 4-8, sessile, linear, 4-8 x i-& in., or lanceolate, 
34 x 2 in., tips usually acu.te, sometimes obtuse or slightly inrolled, 
lower surface glaucous. Raceines whorled, 2-3-flowered. Perianth 
Q in., white, tinged with green. Berry $ in. diain. 

Simla, Mahasu, Narkunda ; dune, July.-Tempera,te Himalaya, (i000- 
12,000 ft.-Central Asia, Europe. 

3. Polygonaturn cirrifolium, IGoyle ; 1 .  B .  Ind. vi. 322. 
Steins 2-4 ft., terete, round or grooved, climbing by ineans of the 
tendril-like tips of the leaves. Leaves in whorls of 3-6, sessile, 
linear, 2-3 in., lower surface glaucous, the margins often inrolled 
to the midrib. Racemes whorled, 2-4-flowered. Perianth in., 
white, often tinged with green or purple. Berry $ in. diam. 

Simla, Matiana, Narkunda ; June.-Temperate Himalaya.-N. Asia. 

4. SMILACINA. Diminutive of Smilax, from the similar 
leaves.-Europe, temperate Asia and America. 

Smilacina pallida, 12oyle ; 1 B .  I n  vi. 323. A herb ; 
rootstock creeping ; sterns 14-3 ft., erect, the upper part leafy. 
Leaves alternate, parallel-veined, nearly sessile, oblong-lanceolatc, 
4-9 x l t 3  in., pointed, lower surface pubescent, ya'le. Flowers 
4 in. long, white, in terminal, pubescent, more or less crowded, 
simple or branched racemes 2-6 in. long. Perianth 6-parted ; 
segments nearly equal, spreading. Stamens 6, a t  the base of the 
segments. Ovary 3-celled ; stylc straight, short ; stigma small, 
terminal ; ovules 2 in each cell. Berry globose, 2 in. diam., blue- 
black ; seeds few. 

Huttoo, 9000 ft. ; May, June.-Telnperate Himalaya, 800V-11,000 ft. 

5. ASPHODELUS. The classical name.-S. Europe, Canary 
Islands a,nd eastward to India. 

Asphodelus tenuifolius, Caw. ; Fl. Br. Ind. vi. 332. An 
erect, glabrous herb. Leaves radical, linear, 6-12 in., terete, 
hollow. Scapes 6-24 in., often much branched. Flowers bracteate, 
racemed. Perianth 6-parted, 4 in. long ; segments spreading, 



white, with a central red-brown 6treak. Stanlens 6, hypogynous, 
bases of filaments dilated, concave, clouely covering the ovary, 
upper portion spindle-shaped. Ovary 3-celled ; style straight, 
stigma 3-lobed, terminal ; ovules 2 in each cell. Cap~ule globose, 
$ in. diam., horizontally wrinkled ; seeds usually 3, 3-gided. 

Simla ; July-October.-The plains and occasionally ascending to 7000 ft.- 
Westward to the Canary Iqlandu. 

Eremurus himalaicus,  bake^. ; Fl. Hr. I d .  vi. 332. A stately, scapose herb 
2-5 f t .  high, with flat leavcs and tt dense raceme 1-2 ft. long of white flowers 
1 in. across, occurs in the drier regionu of the inner hills, Rogi Cliffs. The 
genus differs from Asplmdelus in having 4-6 ovules in each cell. It flowers in 
June. 

6. ALLIUM. The Latin name of Garlic, Allium aativum.- 
N. temperate regions. 

Glabrous, bulbous herbs mostly possessing a strong, pungent 
odour. Leaves radical, but sometimes sheathing the scape to a 
considerable height. Scapes erect, bearing a terminal umbel of 
small flowers surrounded by an involucre of 2 or 3 thin, man-  
branous bracts sometimes united forming a spathe. Periant,h 
bell-shaped or rotate, 6-parted. Stamens 6, a t  the base of the 
segments. Ovary 3-angled, 3-celled ; style straight, stigma minute, 
terminal ; ovules few. Capsule 3-vadred ; seeds 1 or 2 in each 
cell, black. 

The following species are commonly cultivated in the hills :--4. Cepa, the 
Onion ; A. Asuzlonicun~, the Shallot ; A. porrzcm, the Leek ; and A .  satiaron, 
the Garlic. 

Leaves and scape terete or nearly so. 
Stamens shorter than the perianth . . 1. A. rubellurn. 
Stamens longer than the perianth . . 2. A. lilncinum. 

Leaves flat. Flowering-stem angled. 
Flowers purple . . 3. A. Wallichii. 
Flowers white . 4. A. Govanianum. 

"1. Allium rubellum, Bieb. ; Fl. Br. Ind. vi. 339. Bulb 
free, solitary. Leaves 4-6, narrow, terete or nearly so, 6-20 in. 
Scapes 8-18 in., terete. Umbel 3-1 in. diam. ; stalks &-3 in. 
Perianth & in. long, bell-shaped: pink. Sta,mens half the length 
of the perianth-segments. 

Kashmir to Kumaon, 1500-5000 ft. ; Rlay.-Westward to the Ura,l and 
Cancasus and in Siberia. 

2. Allium l~lacinum, Royle ; PI. Br. Ind. vi. 339. Bulb free, 
solitary. Leaves 2-3, narrow, terete or nearly so, 4-16 in. 
Scapes 6-12 in., terete. Umbel 1-1& in. diam. ; stalks &$ in. 
Perianth in. long, bell-shaped, pale red. 8tall1ens longer t'hnn 
the perianth-segments. 

Rlahasu, Sliali ; July.-Western Himalaya. 
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3. Allium Wallichii, Ku,nth ; FZ. Rr. Ind. vi. 341. Bulbs 
small, clustered. Stem-base clothed with leaf-sheaths. Leaves 
4-6, na,rrowly sword-shaped, 2-3 ft. x Q-% in. Scapes 1-2$ ft., 
robust, acutely 3-angled. Umbel 2-3 in. diam. ; stalks 1-14 in. 
Perianth rotate, purple ; segments in. long, ultimately reflexed. 
Stamens shorter than the segments. 

Huttoo ; July, August.-Temperate Himalaya.-Turkestan. 

4. Allium Govanianum, Wa,ll. ; PI. Br. Ind. vi. 344. Bulbs 
clustered. Stem-base clothed with leaf-sheaths. Leaves many, 
narrow, 6 x i  in., flat, obtuse. Scapes 4-12 in., acutely angled. 
Umbel 1-1; in. diam. ; stalks & in. Perianth rotate, white ; 
segments Q in. long, ultimately reflexed. Stamens much shorter 
than the segments. 

The Chor and perhaps Huttoo ; June.-Temperate Himalaya, 8000-12,000 ft  

7. DIPCADI. Derivation unexp1ainea.-South Europe, Africa, 
Western Asia. 

Dipcadi hydsurieum, Baker ; Fl. Rr. Ind. vi. 347. A glabrous, 
bulbous herb. Leaves 3-4, radical, narrow, 6-12 in. Scapes 1-2 
ft., erect. Plowers many, bracteate, rather distant, racemose. 
Perianth 4 in. long, nearly cylindrical, white, green-ribbed ; 
segments 6, in 2 series, the outer 3-parted, reflexed, the inner 
erect, less deeply divided, tips diverging. Stamens 6, attached 
to the middle of and shorter than the segments. Ovary shortly 
stalked, oblong, 3-celled ; style straight, thick, 3-grooved ; ovules 
many in each cell. Capsule about in., 3-angled, 3-valved ; 
seeds many, black. 

Simla, on grassy slopes below 5000 f t .  ; July.-Western Himalaya.-Punjab. 

8. URGINEA. From the Latin urgere, to squeeze, referring to 
the flattened seeds.-S. Europe, Africa, W. Asia. 

Urginea indica, Kunth ; P2. Br. Ind. vi. 347. A glabrous herb. 
Bulb $ in. diam. or more. Leaves radical 6-18 x i  in. Scapes 
12-18 in., erect ; bracts soon disappearing ; stalks 1-19 in., slender. 
Plowers appearing before the leaves, drooping or spreading, 
distant in a terminal raceme 6-12 in. long. Perianth Q in. long, 
bell-shaped, 6-parted ; segments white, with 3 green ribs in the 
centre, tip rounded. Stamens 6, a t  the base of the segments and 
shorter. Ovary 3-celled, 3-grooved ; style shorter than the ovary, 
straight, tapering downwards ; ovules several in each cell. Capsule 
&-f in., oblong, 3-valved ; seeds many, flat, black. 

Simla, below 5000 ft., Subathoo ; May.-W. Himalaya.-Deccan.-Rtirmah, 
Tropical Africa. 

9. LILIUM. Derivation variously explained ; perhaps from 
the Greek leirion, a lily.-N. temperate regions. 
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Bulbous flcrbs ; stems leafy, erc:ct, rarely branched. Leave8 
usually alternate. Flowers large, nodding, fragrant, terminal or 
racemose. Perianth funnel-shaped or bell-shaped ; segments 6, 
distinct. Starnens hypogynous, nearly as long as the perianth ; 
anthers large, linear-oblong, versatile, ultimately curved. Ovary ' 
narrowly oblong, grooved, 3-celled ; style long, slender, straight, 
stigma capitate, often 3-lobed : ovules many in each cell. Capsule 
oblong, obtusely angled, 3-valved ; seeds very many, flattened. 

The locality, Simla, given for L. nepalense, Don, in PI. Br. I d .  vi. 351, 
rests on a specimen so named in the Kew Herbarium, gathered by Jacquemont 
in ' shady woods, Simla.' But t h i ~  appears to be L. polyphyllzim, the perianth 
being only 3 in. long. 

Flowers 4-6 in., white ; tube dark purple inside . 1. L. giganleum. 
Flowers 2&3 in., green-white, the inside purple-dotted 2. L. polypl~yl1u.m.. 
Flowers 1472 in., pink . . 3. L. Thornaonianum. 

1. Lilium giganteurn, Wall. ; Fl.  Br. I n d .  vi. 349. Stems 
6-12 f t . ,  tapering upwards, hollow. Leaves alternate, cordate, 
broadly ovate, 5-11 x4-10 in., lower leaves the largest. Bracts 
ovate, soon falling off. Flowers shortly stalked, in a terminal 
raceme. Perianth 4-6 in. long, white ; tube purple inside, tips 
of segments rounded, recurved. Stigma obscurely 3-lobed. 
Capsule 2-3 in. 

Narkunda, 9000 ft., in damp, shady forest; May, June.-Temperate 
Himalaya.-Khasia. 

The hill-people use the stem to make musical pipes. 

2. Lilium polyphyllum, Don ; Fl. Br. Ind. vi. 351. Stems 
1-3 ft. Leaves sessile, alternate or nearly opposite or whorled, 
narrowly lanceolate or linear, 3-5 ~ + h  in. Bracts leaf-like, 
often whorled. Plowers solitary or whorled or racemed ; stalks 
14-4 in. Perianth 2&3 in. long, green-white with purple dots 
inside ; segments obtuse, recurved when fully expanded. Stigma 
obscurely 3-lobed. Capsule 1-1 $ in. (See Frontispiece. ) 

Simla, in woods, common ; June, July.-Himalaya.-Afghanistan. 

3. Lilium Thomsonianum, Royle ; Fl .  Br. I n d .  vi. 352. St,ems 
1-3 ft. Leaves thin, sessile, alternate, 2-8 x Eg in., narrowed to 
a fine point. Bracts leaf-like. Flowers often numerous, in a 
terminal raceme 4-18 in. long ; stalks $5 in. Perianth 1+2 in. 
long, pale pink, tips of segments rounded, recurved. Stigma 
3-lobed. Capsule 4-$ in. 

Simla, 5000 ft .  ; April.-W. Himalaya.-Afghanistan. 

10. FRITILLARIA. From the Latin fritillud, a dice-box ; 
referring to the six glands within the perianth.-N. temperate 
regions. 
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Fritillaria Roylei, Hook. ; FZ. Br. I n d .  vi. 353. A glabrous, 
bulbous herb ; stems 6-24 in., erect, unbra'nched, leafy except on 
the lower portion. Leaves 3-6 in a whorl, or the upper ones 
sometimes opposite, linear-l.anceolate, 2-5 x Q-& in., the lowest 
ones sometimes 1-14 in. broad ; tips of the upper leaves often 
linear and hooked. Flowers nodding, terminal, solitary or 2-4 in 
a short raceme. Perianth 1-14 in. long, bell-shaped ; segments 6, 
distinct, yellow-green, chequered with dull purple, each bearing a 
large, viscid gland a t  the base, tips rounded, not recurved. Stamens 
6, a t  the base of the perianth-segments and much shorter ; anthers 
linear-oblong, attached a t  the base. Ovary oblong, 3-celled ; style 
thick, straight, divided a t  the top in 3 short, pointed lobes ; ovules 
many in each cell. Capsule obovoid, 4-2 in., obtusely 6-angled, 
3-valved ; seeds many, small, flattened, minutely winged. 

Huttoo ; Rlay, June.-W. Himalay,%. 

11. LLOYDIA. In honour of Edward Lloyd, an antiquary of 
the eighteenth century, who discovered the following species in 
Wales.-Mountains of Europe, Asia, N. America. 

Lloydia serotina, Reichb. ; 171. Br. Ind. vi. 354. A small, 
glabrous herb ; root bulbous ; stems 3-6 in., slender, bearing a 
few small leaves and 1 or 2 nearly erect flowers. Radical leaves 
1-3, linear, 4-10 in. Perianth bell-shaped, 9-5 in. long; seg- 
ments 6, distinct, ultimately spreadhg, white with violet veins, 
tips rounded. Stamens 6, a t  the base of the segments and much 
shorter ; anthers attached a t  the base. Ovary oblong, 3-celled ; 
style thick, straight, tip minutely 3-lobed ; ovules many in each 
cell. Capsule globose, Q in. diam., 3-valved ; seeds numerous, 
small, flattened. 

Huttoo, on rocks ; May, June.-High inountains of Asia, N. America, 
Europe, including Snowdon in Britain. 

12. TULIPA. From the Persian tu l iban  or tkoulyban, a 
turban ; referring to the shape of the flowers.-Temperate 
regions of Europe, N. Asia, N. Africa. 

Tulipa stcllata, Hook. ; Fl. Br. Ind. vi. 355. A glabrous, 
bulbous herb ; stems 12-18 in., erect. Leaves 4-6, alternate on 
the lower part of the stem, linear, 9-12 in., acute, channelled 
and sheathing towards the base. Flowers termina,l, usually 
only one. Perianth 14-2 in. long ; segments 6, oblanceolate, 
distinct, spreading when fully expanded, white, tinged with red, 
the bases yellow inside. Stamens 6, hypogynous, rnuch short'er 
tha,n the perianth ; anthers oblong, attached a t  the base. Ova'ry 
oblong, 3-celled ; style very short, stigma 3-lobed ; ovules many 
in each cell. Capsule 1 in., oblong ; seeds numerous, small, flat. 

Simla, in fields near Boileaugunge, 6000 ft. ; April, May.-W. Himalaya.-- 
Afghani~tan. 



13. GAGEA. In honour of Sir Tho~narj Gsgc, a Britinh 
amateur botanist of the last century.-N. tcinperatc n~gione. 

Small, glabrous, bulbous herbs ; stems short, erect, having 
only one leaf usually overtopping the flo\irers. 1nflorc.scrt:ncc 
umbellate or cymoue, terminating the fitem. Flowers yelloii., 
stalked, star-like when fully expanded. Perianth peruhtent ; 
segments 6, nearly equal, distinct, green on the back. Stamchns (i, 
a t  the base and shorter than the segmc:~lts ; itl~thcrs adnatc. to tlhc 
base. Ovary small, 3-sided. 3-cellcd ; style straight. thicak, taperiog 
downwards, stigma entire ; ovules illany in c~ach cell. C'al~sulc 
o hlong . 3-grooved ; seeds numerous, flat. 
Inflorescence uinbellato. 

Leaf 4-3 in. broad . 1. G. lz1tc~1, 
Leaf grass-like . . 3. G. relicz~lulu. 

Inflorescence cymose . . 2. G'. per8ica. 

1 .  Gagea lutea, ~S'cl~ull. ; k'l. Ur. I~wl. \-i. 355. Stems 2-4 in, 
Leaf lanceolate, 4-6 x 1-4 in. Inflorescence umbellate. Bracts 2 ,  
unequal, leaf-like, lisually nearly 011l)osite. Plo~vers 3-6. PerianCh 
$ in. long, yellow ; segments linear-oblong. usually acute. 

Narkunds, in damp meadows ; Apri171une.-n'. Himalaya, Ci000-13,00@ ft. 
-N. Asia, N. Africa, Europe, iilcluding Britaii~ (Star of Bethleheni). 

* 2. Gagea persica, Boiss. ; 171. Br. Ind. vi. 365. Steins 2-6 in. 
Leaf narrowly lanceolate, 4-6 x 4 3 in. Inflorescence cymose. 
Bracts numerous, very short, linear, each bearing a flower or a 
bulbil in its axil. Flowers many. Perianth in. long ; 
segments linear, obtuse. 

Kashmir to Kunawar, 5000-8000 ft., frequent 011 the inner, dry hills; 
April-June.-Persia a.nd Central Asia. 

* 3. Gagea reticulata, Schult. ; F1. Hr. Ind. \-i. 356. Stems 
2-3 in. Leaf 4-8 in., grass-like. Inflorescence umbellate. Bracts 
several, leaf-like, very unequal, whorled. Flowers several. 
Perianth 4-2 in. long ; seguents linear, finely pointed. 

Kashnlir to Alinora, below 6000 ft.  ; February-April.-Punjab pla.ins.- 
Turkestan, westward to N. Africa, Greece. 

14. IPHIGENIA. Naliic of classica.1 origin.--India, Africa., 
Australasia. 

. Iphigenia indica, Kuntlz. ; PI. BY. Ind. vi. 357. A herb having 
a solid bulb or corm; stems 3-10 in., erect, 1ea.f~. Leaves 
alternate, sessile, linear, 6-8 in., finely pointed, the lon.er the 
larger. Bracts leaf-like. Flowers purplc. erect, solit,ary and 
terminal or corynlbose and axillarj- ; stalks 1-2 in. Perianth in. 
long, soon fa,lling off ; seginents 6, linear, clisbinct, ne.a.rly equa.1, 

3 a1 



acute, spreading or reflexed. Stamens 6 ,  hypogynous, much 
shorter than the perianth ; anthers versatile. Ovary 3-ccblled ; 
styles 3, ininute, united a t  the base, recurred. cap;ulo oblong, 
1 '3 ' I-, m., 3-grooved, obtuse ; seeds many, globose. 

Simla, Mahasu, in field5 ; Jtule-August.-Throughout India.--Australia, 
Malaya. 

15. GLORIOSA. Prom the Latin c-lori(i, splendour ; refc~ring 
to the beauty of the flowers.-Tropical Asia and Africa. 

Gloriosa superba, Linn. ; F1. Br. Ind. vi. 358. A herb climbing 
by means of its leaves ; rootstock creeping, fleshy ; steins 5-10 
ft. or more, leafy. Leaves alternate or opposite br in whorls of 
3-4 on different parts of the stern, sessile, oblong-lanceolate, 5-8 
in., tips linear, spirally twisting. Flowers solitary in the leaf- 
axils, nodding ; stalks 4-6 in. Perianth 3-4 in. across when fully 
expanded, persistent ; segments 6, distinct, spreading a t  first, 
reflexed afterwards, narrowly lanceolate, 2-3 in., margins curled 
and wavy, yellow when young, changing to bright recl. Stamens 
6, hypogynous, slightly shorter than the perianth, filaments a t  first 
green, then yellow, finally red ; anthers versatile, connective 
green, pollen orange. Ovary oblong, 3-celled ; style long, linear, 
green, turning to recl, abruptly bent upwards a t  the base, tip 
shortly %branched ; ovules inany in each cell. Capsule oblong, 
1 i-2 in., obtuse ; seeds numerous, globose. 

Sutlcj valley, Subathoo ; August, September.-Himalaya, up to 5000 ft.- 
Tropical Asia and Africa. 

16. DISPORUM. J?roin the Greek dis, double: and sporu. a 
seed, referring to the two seeds in each cell of the berry.-Asia: 
N. America. 

Disporum pullum, Salisb. ; P1. Br. Ind. vi. 360. A glabrous 
herb ; rootstock creeping, branches long, thick ; stenis 1$-4 ft., 
erect, branched, upper part leafy, lower scaly. Leaves alternate, 
sessile, narrowly lanceolate, 2-6 in., long-pointed , nerves proini- 
nent. Flowers white, tinged with green, drooping in shortly 
stalked, axillary umbels. Perianth 1 in., narrowly bell-shaped ; 
segments 6, distinct, lance~la~te, acute, base dilated. Stamens 6, at 
the base of the segments and shorter than thein, filaments tapering 
upwards ; anthers attached near the base. Ovary ovoid, 3-celled ; 
style straight. thick, tip shortly %branched ; o ~ u l c s  2 in each cell. 
~ k r r ~  globose, t in. diam., black ; seeds ol+oid, nor~nally 6. 

Simla, below Amlandale, in forest, 6000 ft. ; May.-'l'emperczte Himalaya. 
-Java, China. 

In Sikkirn the flowers are dull purple. 

17. TRILLIUM. Fro111 the Latin trilix, a tissue of three 
threads, referring to the parts of the flower being in t1lrees.- 
N. America, N. Asia. 
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Trillium Govanianum, Wall. ; lf'l. Ur.  Ind. vi. 3j l .  A g1ab1-ous 
herb ; rootstock short, thick, creeping ; ~tc ins  6-10 in., erect, 
unbranched. Leaves 3, ~hortly stalked: broadly ovutc, 1 $ 4 $  x 
11-4 in., acute, arranged in a whorl a t  the suminit of the stem 
with a ~olitary, stalked flower in the centre. Perianth lurid 
purple, persistent ; segments 6, distinot, narrowly lanaeolutc, i-1 
in., spreading in flower, reflexed in fruit. Stamens 6, attached to 
the base and erect, much shorter than the perianth ; anthers hilei- 
fixed. Ovary 3-celled ; style purple, divided to the base in 3 long, 
linear arins ; ovules many in each cell. Eerry globose, 4-2 in. 
diam. ; seeds numerons, ovoid, having a pulpy, lateral al~ponclagc. 

Narkundn. Huttuo ; May, June.-'l'e~nperate Himahya, 8000-ll,C)00 ft. 

18. PARIS. Proin the Latin pwr, equal, referring to the pa.rts 
of P. yuadrifolia being disposed syminetrically in fours.- 
Temperate Asia, Europe. / 

Paris polyphylla, Xmith ; PE. Br. Ind. \-i. 362. A glabrous 
herb, curiously variable in the nuinber and dirizensio~ls of its parts ; 
rootstock thick, creeping ; steins usually 12-18 in., erect, un- 
branched. Leaves 4-9, shortly stalked, lanceolate. 3-6 in., long- 
pointed, arranged in a whorl a t  the summit of the stenz with a 
solitary, stalked flower in the centre. Periant>h persistent ; seg- 
iilents 8-12, in two dissimilar series, the outer green, leaf-like. 
1 4  in., the inner usually shorter, solnet'iirles longer, y e l l o ~ ~  or 
yellow -green, linear. Stamens as inany as the segizleiit s, attached 
to their base, erect, slightly overtopping the st'yle-arins ; anthers 
narrow. longer than the filaments. basifixed. O\-ary globose, iin- 
perfectly 4-5-celled owing to the cell-di\-isioizs not ineeting in 
the centrc ; style divided aliiiost to the base into 4-5 short, erect 
arms wit'h curved tips ; ovules many in each cell. Capsule 
globose, jrello\v-brown when ripe, 1 in. diam.. 4-5-\.all-tcl ; seeds 
nullzerous, ovoid, scarlet'. 

Sirnla, GOO0 ft.., in shady forest; April, May.-Tel~iperate Hima,laya.- 
W. China,. 

Qosely allied to tlic British Herb Paris, P. y u u d r ~ o l i ~ ~ .  

cv. COMMELINACEE 

SUCCULENT herbs. Leaves alternate., undil-idtd, entire. the bases 
sheathing, nerves parallel. Flowers small, 2-sexual, usually 
slightly irregular. Perianth inferior, 6-partled. in two series 
clearly distinguishable as calyx and corolla ; tlhe 3 outer segnlents 
or sepals green or membranous, free or united a t  thc base, per- 
fiistent ; the 3 inner or petals coloured, free or the claws united 
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to form a tube. Stamens 6, inserted a t  thc base of the segmcnts, 
all or only 3 anther-bearing ; anthers 2-celled, those of the sterile 
stamens or staminodes linear, variously curved, containing 
little or no pollen, filanients naked or hairy. Ovary free, 3-celled ; 
style thread-like, stignia small ; ovules one or few in each ccll. 
Capsule 3-valved or 2-valved by abortion ; seeds few, small, 
usually angular and wrinkled.-Tropical and warm regions. 

The bright yellow, deformed anthers of the stanli~lodes attract and afford 
food to insects, thus aiding in cross-fertilisation. 
Fertile stamens 3. Staminodes 3. 

Flowers sky - blue. Filaments naked . I .  Comrnelincc. 
Flowers red-blue. Filaments hairy . . 2 .  Aneilema. 

Fert.ile stamens 6 . . 3. C'yanotis. 

1. COMMELINA. In honour of I<. and J. Corninelin, Dutch 
botanists.-Tropical and warm regions. 

Steins slender, creeping and rooting towards the base. Flowers 
blue, in a sinall cluster or cyme enclosed in a leaf-like, folded bract 
or spathe from which the flo~rlers successively issue as they expand. 
Spathe broadly ovate, &-2 in. long, cordate, pointed. Sepals 
membranous, sometimes united a t  the base. Petals free, longer 
than the sepads, one larger than the others, claw long, limb 
orbicular, spreading. Fertile stamens 3, staminodes 3, filaments 
naked. Ovules 1 or 2 in each cell. Seeds 3 or 5, small, oblong. 

C. calestis, a Mexican species ltnown as the Spider-wort, 14 ft. high, with 
large, sky-blue flowers, is cultivated a t  Simla, arid may occasionally be found 
as an escape. For an account of the self-fertilisation of this plant by means 
of the spirally coilcd stylc, see Kenler's Matzcrctl flislory of Plu?i&.s, ii. 357. 
Leaves ovate ; tip obtuse or rounded. Capsule 5-seeded . 1 .  C .  Det~yhulensis. 
Leaves lanceolate ; tip acute. Capsule 3-seeded . . 2. C. obliqun. 

1. Commelina benghalensis, Li~zn. ; Fl. Br. Ind. vi. 370. Stems 
several, 6-1 8 in., sometimes longer, pubescent or glabrous. Leaves 
sessile or stalked, finely pubescent, broadly ovate, 1-3 x 4-1+ in., 
tip obtuse or rounded ; sheaths hairy, fringed. Spathes 1-3 
together, axillary or terminal. Petals pale blue, one of them 
nearly white. Ovary 3-celled, 2 cells with 2 ovules in each, the 
third with 1. Capsule 5-seeded ; seeds wrinkled. 

Valleys below GOO0 ft. ; July-October.-Throughout India.-Tropical Asia 
and Africa. 

2 .  Commelina obliqua, Bucl~.-Ham.; P1. Br. Ind. vi. 372. 
Stems 2-3 f t . ,  brunched, pubescent or glabrous. Leaves sessile, 
lanceolate, 1+-4 x $-1 in., acute or long-pointed ; sheaths fringed. 
Spathes in a terminal head partially enclosed by a pair of opposite 
leaves usually filled with a clear, glutinous substance. Petals pale 
blue, one of them nearly white. Ovary 3-celled, 1 ovule in each 
ccll. Capsule 3-secdcd ; scecls ~ninutcly dotted. (Fig. 176.) 

8ilnla, ~o11lmoi1 ; July, August.-Thl.ouglioul 11lclii1,--Tropical Asii~. 
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2. ANEILEMA. Proin the Greek a, not, and e i l e m ,  a cover- 
ing, referring to the flowers not being enclosed in a   pat he.- 
Warm regions, chiefly Asia. 

Stems erect, leafy. Leaves few, distant. Bracts small, not 
sheathing. Plowers red-blue, panicled. Sepals free, membranous. 
Petals free, obovate, equal. Fertile stamens 3, utarninodeu 4, 
filaments hairy. Ovules 2-6 in each cell. Seed8 ~everal, wrinklcd 
and ininutely pitted. 

Steme 1&3 ft., simple. Capsule 4 in. Seeds 9-12 . . 1. A.  diverge,)^. 
Stems el& ft., branched from the base. Capeiile :, in. 

Seeds usually not more than (j . . 2. A .  nudi'onim. 

1. Aneilema divergens, C. B. Clarke ; Fl. Br. Ind. vi. 376. 
Nearly glabrous ; stems 1$-3 f t., simple. Lea\res linear-lanceo- 
late, the lower about 5 X $  in., upper ones gradually smaller ; 
sheaths fringed. Panicle terminal, branches spreading, usually 
opposite or the upper ones whorled ; bracts persistentl. Capsule 

in., oblong-ovate, 3-angled ; seeds 3-6, usually 4 in each 
cell. 

Simla, below GOO0 ft. ; July, August.-Himalaya, up to CXNM ft,. 
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2. Aneilema nudiflorum, 12. Br. ; Fl. Br. l n d .  \-i. 378. Stenis 
6-18 in., branched from the base, some of the branches often 
decunibent and rooting. Leaves linear or linear-lanceolate, 2-5 
in., glabrous or nearly so ; sheaths hairy, fringed. Panicles 
usually terminal, small, compact, branches short ; bracts soon 
falling off. Flowers crowded. Anther of one of the fertile stamens 
smaller than the other two and nearly sterile. Capsule in., 
oblong, pointed ; seeds 2 in each cell. 

Valleys below 5000 ft., Simla, 5th Waterfall : Julj-, August.-Througllol~t 
Tnc1in.-Trnpical L4sia. 

3. CYANOTIS. Prom the Greek cyanos, blue, and ous, an ear, 
referring to the petals.-Warm regions of the Old World. 

Stems slender, erect, branched, leafy, the lower part creeping 
and rooting. Leaves sessile. Flowers blue, in short clustcrs or 
scorpioid cymes enclosed within two series of overlapping, green, 
sickle-shapecl bracts, the petals and stamens protruding ; clusters 
nearly sessile, terminal or axillary, usually 2 or 3 together. Sepals 
lanceolat~e~ nearly equal, united a t  the base. Petals nearly equal, 
the claws united in a tube, limb orbicular, spreading. Stamens 6, 
all perfect, filaments hairy. Ovarv 3-celled ; ovules 2 i'n each cell ; 
style swollen towards the top. capsule 3-valved ; seeds normally 
8, small, wrinlded. 
Leaves ovate-oblong . . I .  C. cristnln. 
Leaves linear-lanceolate . . 2. C. bnrbnta. 

1. Cyanotis cristata, Schult. f. ; Fl. Br. Ind. vi. 385. Sterns 
6-1 8 in., glabrous or hairy. Lcavcs ovate-oblong, 2-4 x 4-$ in., 
pubescent. Plower-clnsters usun.lly terminal. 

Sutlej valley, below 4000 ft. ; Jnly, Al~gust.-IViclcly spread in hilly districts 
in tropical Asia and Africa. 

2. Cyanotis barbata, Don. ; Fl. BT. Inn. vi. 385. Stems A- IS  
in., often tufted, ha'iry. Leaves linear-lanceolntc, 13-3 xJ-3 in. 

8 .4 
Flowers dark blue ; clusters hairy, terminal and in the axils of 
the stein-leaves. 

Simla,, common : July-September.-Hiinnli~yn, up tn 8000 ft.-Burmall, 
China. 
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CAC 

ERECT or procumbent, trailing, usually perennial herbs ; root- 
stock scaly and fibrous, often creeping. Leave8 linea,r, flat or 
cylindrical, often hollow and jointed, the upper surface sometilnca 
channelled, base sheathing. Flowers solitary or in clusters, often 
panicled, small, regular, 2-sexual, usually green or brown ; clusters 
or panicles usually bearing a t  their base a leaf-like bract ; floral 
bracts short, scarioua. Perianth inferior, dry, membranous or 
scarioua, persistent ; segments 6, distinct, in two series, nearly 
equal, lanceolate, pointed. Stamens 6 or 3, hypogynous or a t  
the base of the seginents, filaments free ; anthers basifixed. 
Ovarv free, 1- or 3-celled ; ovules inanp or few ; style straight, 3- 
branched a t  the top. Capsule 1- or 3-celled, ellclosed in the peri- 
anth ; seeds minute, many or few.--Spread over nearly the whole 
world, but less abundant in tropical regions. 

Glabrous herbs. Capsule %celled. Seeds numerow . . 1. Juncus. 
Hairy herbs. Capsule 1-celled. Seeds 3 . . 2. Luzula. 

1. JUNCUS. From the Latin jungo, to tie, referring to the 
use made of the stems and leaves.-Temperate and Arctic regions. 

Glabrous, usually perennial herbs, growing in damp or wet 
ground ; stems often tufted, usua,lly unbranched, leafless in J. 
glauc.zcs. Flowers green, whit,e or brown, shortly stalked, some- 
times solitary, usually in small clusters on the branches of a, 
panicle. Mid-rib of the 3 outer perianth-segments prominent. 
Stainens 6, in J. prismatocarpus only 3. Ovary 3-celled ; ovules 
many. Capsule 3-celled, usually 3-sided, 3-valved ; seeds numerous. 

The inflorescence of Junct~s is so~netilues viviparous, that is, buds are formed 
in the placc of flowers, finally becoming detached and growiug into independent 
plants. 

Stainens 6. 
Stttmens shorter than thc pcrianth. 

Zterns leafy. 
Leaves flat . . 1. J. bufonius. 
Leaives cylindrical . . 3. J .  la~r~procar~~us .  

Stems leafless . . 2. J .  ~ Z U ~ I C U P .  
Stanlens longer than the periautli. 

Plowcrs dark brown . . 5. J. Ibi~nalenais. 
Flowers white . . 6. J. concinnus. 

Stamens 3 . . 4. J .  priarnntocarpus. 

* 1. Juncus bufonius, Linn. ; PI. Br. Ind. vi. 302. A small, 
pale-coloured, tufted herb ; stems 1-10 in., slender, branching from 
near the base. Leaves few, chiefly radical, stem-leaves shorter. 
Plowers solitarg or in small clusters, sessile on the stem or 
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branches. Stamens 6, half the length of the perianth. Capsule 
oblong, minutely pointed, shorter than the perianth. 

In wet places ; March-October.-Plains of N. India, and up to 13,000 ft. in 
the Himalaya,.--N. teinperate regions, including Britain (Toad Rush). 

2. Juncus glaucus, Ehrh. ; PI. Br. Ind. vi. 393. Steins 1-3 f t  ., 
many, tufted, pale green, stiff, cylindric, finely grooved, leafless ; 
the barren stems looli: like leaves, the others bear on one side 
near the top an erect or drooping pa8nicle of small, brown flowers. 
Flowers sessile, ~olit~ary. Stni~~ens .6, shorter than the perianth. 
Capwle ovoid. rqnnl t'o or rather longer than the 
perian t h . 

RIatinna, Theog. on clamp gro~ui~d ; May-Se11tembcr.-N. Asia, N. Africa, 
Europe, including Britain (Hard Rush). 

3. Juncus lamprocarpus, Ehrh. ; PI. Br. Ind. vi. 395. Stems 6- 
12 in., tufted, cylindric. Leaves terete, pointed, hollow, the interior 
divided by transverse partitions of pith. Flowers brown, in small 
clusters sessile in the angles and a t  the ends of the straight branches 
of a terminal, forking panicle. Stamens 6, much shorter than the 
perianth. Capsule oblong-ovoid, pointed, longer than the perianth. 

Simla, damp ground ; June-September.-Plains of the Punjab and up to 
14,000 f t .  in the Himalaya.-N. temperate regions, including Britain (Jointed 
Rush). 

4. Juncus prismatocarpus, R. Br. ; PI. Br. Ind. vi. 395. 
Stems 18-24 in., sometimes less: tufted. Leaves 2-10 in:, few, 
flat. Flowers green or brown, in small clusters sessile m the 
angles and a t  the ends of the unequal branches of an erect, ter- 
minal panicle. Stamens 3, much shorter than the perianth. 
Capsule %sided, pointed, equal to or slightly longer t'han the 
perianth. 

Sutlej valley, Ran~pore ; June-September.--Plains of N. India and up to 
10,000 ft. in the Himalaya.-E. Asia, Aust,ralin. 

5 .  Juncus himalensis, Klotzscl~ ; Fl. Br. I d .  vi. 308. Steins 
8-20 in., tufted, cylindric, hollow, bearing a single leaf near the 
middle ; basal leaves numerous, linear, variable in length. Flowers 
dark brown, in sessile clusters in. across, sometimes solitary, 
inore often crowded on t,he branches of a short, erect, 'termina'l 
panicle. Stamens 6, nearlv as long a,s the perianth. Capsule ovoid, 
3-angled, dark brown, shining, much longrr than tjhe perianth, 
beaked wit'h the persistent style. 

Huttoo ; July, August.-Himalaya above TOO0 ft. 
Near the British ,T. crr.st(l ,~teu.~, L., of ~vhich it may be considered a large form. 

6. Juncus concinnus, Don ; FE. Br. Ind. vi. 399. Stems 6-18 in., 
slender, leafy, cylindric, usually single. Leaves 2 4 ,  linear, short'er 
than the stems ; sheaths mkrnbranous. Flowers white, 10-12 
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in sessile clusters 4 in. across, ~ometimee d i t a  , more often X 2-5 in the fork and a t  the cnds of 1 or 2 s ort branche~ 
spreading from the top of the stem. Stamens 6, slightly longer 
than the perianth ; anthers protruding. Capsnle ovoid, 3-sided, 

hardly longer than the perianth, beaked with the persistent style. 
(Fig. 177.) 

Simls, common ; July-September. 
The specimens in the Kew Herbarium of this common Simla Rush are 

named J. concin7tz~, but in tche typical form of that species t'he stems rarely 
exceed 6-8 in., the clusters contain only 4-6 flowers and the stamens are a t  
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least twice tlie length of the perianth ; this form occurs on rocks near the top 
of Huttoo, flowering September-October. The Simla specimens appear more 
nearly allied to  J. rnembmnaceus, Royle, F1. Br. I d .  vi. 307, except that  the 
clusters are rarely solitary. 

2. LUZULA. From the Latin lzxiola, a glow-worm, referring 
to the shining flower-clusters.-Temperate and cold regions. 

*Luzula campestris, DC. ; Fl. Br. Ind. vi. 401. A small, hairy 
herb; rootstock creeping; stems 6-12 in., slender, tufted. 
Leaves 2-3 in.,-chiefly near the base of the stem, grass-like, fringed 
with long, white hairs. Flowers dark brown, sessile in several 
stalked, ovoid clusters $ in. long in the forks and a t  the ends of 
the very unequal branches of a short, erect, terminal panicle. 
Yerianth-segments 6, scarious. Stamens 6, shorter than the peri- 
anth. Ovary l-celled ; style-branches very long ; ovules 3. Capsule 
slightlv shorter than the perianth, ovoid-oblong, pointed ; seeds 3. 

. Himalaya, in grass, 10,000-14,000 ft. ; July, Sugust.-Hilly districts 
throughout Indin.-Temperate and cold regions (Britain, Wood Rush). 

CVII. A R A C E E  

PERENNIAL herbs ; rootstock tuberous or thick and creeping. 
Leaves various, radical or alternate, margins entire or nearly so. 
Inflorescence of numerous, small, l-sexual flowers, sessile and 
usually crowded on a fleshy, erect column or spadix terminat- 
ing the stem and more or less enclosed in a large bract or spathe. 
The lower portion of the spathe, called the spathe-tube, is folcled 
round the spadix, while the upper portion or spathe-limb is open 
and spreading, rarely having its margins inrolled. .Malt ancl 
feinale flowers on the same or on different plants ; if a spadis 
bears flowers of both sexes they are in distinct zones, thc feil~ale 
always below the male and usually the two are separated by a 
zone of neutral organs. In some genera the spadix is prolonged 
above the flowers in a barren, tail-like, rarely club-shaped appen- 
dage. Male flowers : perianth none ; anthers 2-6. sessile. Pcinale 
flowers : perianth none ; ovary globose or ovoid, l-celled, ovules 1 
or 2, sometimes several, stigma sessile. Two-sexual flowers : peri- 
anth 6-parted ; stamens 6 ; ovary 3-celled, ovules many, stigma 
sessile. Fruit a spike or head of berries, soinetimes enveloped in 
the persistent spathe-tube.-Ten~perate and tropical regions, 
chiefly the latter. 

A C O ~ ~ L R  is exceptional in having bisexual flowers and in the spadix not being 
enclosed by the spathe. 
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Flowers 1 -sexual. 
Spadix prolonged abovo tho flowers. 

Alarqins of spathe. tube not united. 
Male and female, flowers usually on different plants, 

if on the same, the two sexes contiguous . . 1. Ariecem. 
Male and female flowers always on the uame plant, 

the two sexes separated . . 3. Typhonizrni,. 
lliargins of spathe-tube united . . 2. Sauromnzlum. 

Spadix not prolonged above the flowers. 
Spathe-tube ovoid, not constricted, straight . 4. Remusulin. 
Spathc-tube constrictecl and abruptly bent a t  the mitldle 5. f7oncthntk~r.r. 

Flowers 2-sexual. Spadix not prolonged nor encloseci in tho 
spathe. Leaves like those of an Iria . . 6. Ac~)rz~,q. 

1. ARISEMA. Prom the Greelc arisumos, conspicuous, dis- 
tinguished.-Temperate and tropical Asia, N. America. 

Erect herbs ; root tuberous, usually globose ; stems sheathed 
a t  the base by membranous scales. Leaves one or two, digitately 
or pedately compound, base of stalk sheathing. Margins of 
spathe-tube free, overlapping ; limb open, arching over the mouth 
of the tube. Spadix prolonged above the flowers into a short or 
long, usually tail-like appendage, club-shaped in A.  $?avurr~. 
Flowers 1 -sexual, the male and female usually on different plants. 
if on the same spadix the sexes are contiguous and not separated 
by a barren interval. Male flowers more or less scattered, con- 
sisting of a shortly stalked head of about 3 anthers, except in A .  
Jlavurn where the anthers are sessile and united. Female flowers 
crowded, ovary 1-celled, ovules usually 2. Neutral organs none, 
or, if present, few, awl-shaped and placed above the flowers of 
either sex. Fruiting spike naked ; berries red. usually 1-seeded. 

The tuberous roots are poisonous in the raw eta.te. 

Leaves digitately compound ; leaflets 3. 
Spathe gradually narrowed into a long, acute point . 1 .  A. inter?nediu?n. 
Spathe abruptly contracted into a short, tail-like tip 2. -4. Wcclliclbia~t~r,u. 

Leaves digitately co~npound ; leaflets 5-7. Spathe grad- 
ually narrowed into a thread-like tail . . 6. -4. Jacqz6emo~ttii. 

Leaves pedately compound. 
Spadix prolonged in a tail-like appendage protruding 

from the spathe. 
Leaflets linear-lanceolate, sessile. Anthers blue or 

purple . . . . 3. A.  ctirvcl.tzc,,t. 
Leaflets ovate-lanceolate, mostly stalked. Anthers 

white or pale yellow . . 4. -4. hcllebor<folitim. 
Spadix prolonged in a club-like appendage enclosed 

within the spathe . . 5.  L4.$arvum. 

1. Arisaema intermedium, B1. ; Pi. Br. Ind. vi. 500. Steins 
1; f t .  Leaf usually single, sometimes two, digitately compound ; 
leaflets 3, sessile, ovate, long-pointed, the side ones oblique, 
6-10 x 3 i 4  in., tlhe middle one 6-9 x 3-5 in. Spathe green, 
striped with purple and white ; limb gradually narrowed into a long 
acute point. Spadix prolonged in a very slender, far-protruding, 



tail-like appendage, green, except the purple base. Male and 
fernale flowers on different plants. 

Simla, llushobra, Maha,su, common ; June, July.--\?'. Himalaya. 

2. Arisaema Walliehianum, Hook. f. ; Fl. Rr. Ind. vi. 500. 
Stems 1;-2 f t .  Leaf single, digitately compound ; leaflets 3, 
sessile, broadly orate, shortly pointed, the gide ones oblique, 
34-10 x 2+7 in., the middle one orbicular, 3-7f x 22-9 in. 
Spathe-tube ribbed, dark green on a pale ground ; limb broad, 
abruptly contracted in a short, tail-like tip, the centre dark purple- 
striped, the margins chequered with pale green reins. Spadix 
lwolonged in a very slender, far-protruding, purple, tail-like appen- 
dage. Male and female flowers on different plants. 

JIushobm, JIahasn ; .June, July.-Himalaya. 
Commonly known as the Cobra or Snalie plant. 

3. Arisaema curvaturn, Kunth ; Fl. Br. Ind. vi. 502. Stems 
14-3 ft. Leaves 2, pcdately compound ; leaflets 7 up to 13, 
unequal, sessile, linear-lanceolate, 5-7 x $-a in. Spathe pale 
green, finely ribbed ; tube narrow, mouth contracted ; limb broad, 
ending in a long-pointed tip. Spadix prolonged into a far-pro- 
truding, tail-like appendage, abruptly and strongly curved near 
the base, then turning upwards, green, except the purple base. 
Male and female flowers on different or on the same plantls. 
Anthers blue or purple. 

Simla, common ; July, August.-Temperate Himalaya. 
This species rarely comes into flower before the middle of July ; i t  is in- 

cluded in the P1. Br. Ind. under A .  tortuosurn,, Schott. 

4. Arisaema helleborifolium, Sckotl ; F1. Br. Inn. vi. 502. 
Stems 1-5 ft., mottled with purple. Leaves 2, pedately compound ; 
lcaflets 9 up to 15, unequal, most of them stalked, ovate-lanceo- 
late, 1$-4 x $-14 in., long-pointed. Spathe green, finely ribbed ; 
tube narrow, mouth contracted ; limb broad, ending in a long- 
pointed tip. Spadix prolonged into a far-protruding, tail-like 
appendage, curved near the base, then turning upwards, purple oa 
the tip green. Male and female flowers usually on the same plant 
but in very unequal numbers. Anthers white or pale yellow. 
(Fig. 178.) 

Simla, common ; ,June, July.-Temperato Himalaya. 
This species is the first to appear; if, is sometimes in flower before the 

rains commence. Included in the P1. Br. I n d .  under ,4. tortzcoszim, Schott. 

5 .  Arisaema flavum, Schott ; Fl. Br. Incl. vi. 503. Stems 6-18 in. 
Leaves usually 2, sometimes only one, pedately compound ;  leaflet,^ 
9 up to 1 1, unequad, sessile or nearly so, lanceolate, 3-6 x 4-1 4 in., 
long-pointed. Spathe purple inside ; tube very short, green ; limb 
pointed, yello~v. Spadix short, thick, conical, prolonged into a 



yellow, club-shaped appendage included within the spathe. Male 
and female flowers on the same plant ; thc male ecssilc, tho 
anthers united and forming a continuous layer. 

Simla, Alushobra, not conlmon ; June, J u1y.-Temperate Himalaya.- 
Afghani~tan, Arabia. 

6. Arisaema Jacquemontii, Bl. ; PI. Br. Ind. vi. 505. Stelus 
1-2 ft., sometimes inottled. Leaves usually 2, digitately com- 

pound ; leaflets 5-7, unequal, lanceolate, 3-8 x 1-2 in. Spathe 
green, striped with white ; tube long, narrow; limb broad, 
gradually narrowed into a loiig, green or purple, thread-like tail. 
Spadix prolongcci into a slender, tapering appendage, iuuch shorter 
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than tllc spatllc, the tip curved forwards and protruding to oiie 
sicic. Male aald feinalc flowers on diff orcnt plaiits. 

Sinlls, common ; June, July.-'l'olllpe~*;~te I-linialayu. 

2. SAUROMATUM. From the Grcek sa,ut.os, a lizarcl, refer- 
ring to the spotted spathe.-Tropical Asia and Africa. 

Sauromatum guttatum, Schott ; P1. Br. Incl. vi. 508. Koot 
tuberous, large, globose ; stems 2-4 in., spotted with purple, 
sheathed a t  the base by inembranous, spotted scales. Leaf 
solitary, appearing after the flowers, radical, pedately coinpound ; 
stalk 12-18 in., spotted ; leaflets 9-11, oblong-lanceolate, unequal, 
Inore or less united a t  the base, very variable in size and shape, the 
central one 6-13 x 1&-4 in., outer ones gradually snialler. Spathe 
12-24 in., green-purple outside ; tube 3-4 in., cylindric or globosely 
inflated, margins united, the inner surface speckled purple on 
yellow ground, the base deep purple ; limb lanceolate, narrowed 
into tt long, linear, curved tip, the inside irregularly blotched with 
purple and white, the margins purple. Spadix prolonged into a 
tapering, dark purple appendage 6-10 in. long. Male and female 
flowers on the same plant. Peinale flowers crowded round the base 
of the spadix with a few club-shaped, neutral organs above them ; 
ovary obovate, ovules 1-2. Male flowers crowded in a ring 
2 or 3 in. above the female. Berries scarlet, l-seeded, in a 
globose head more or less enveloped in the withered base of the 
spathe. 

Simla, in woods, Dhobis ghat, Annanda1e.-Hima1i~ya.-The evil-smelling 
flowers appear in April-Map, the leaf in July-Scl~teinber. 

3. TYPHONIUM. Name of ~nyt~llological origin appliecl t,o 
some Aroid.-Tropics of the Old World. 

4'Typhonium diversifolium, Sc7~ott ; Fl. Br. I d .  1-i. 510. 
Root tuberous, globose ; steins 3-9 in., slender. Leaf solitary, 
rarely 2, appearing with the flon,ers, very variable in shape and 
size, usually about 3-6 in. long and as much across, hastatc or 
aagittate or pedately divided into 5 broadly lanceolatp or narrow 
lobes ; stalk 3-12 in., slender. Spathc 2-8 in., erect: green, striped 
and tinged with purple ; tube short, margins free, overlapping ; 
liirib lanceolate, finely pointeci. Spadix terminating in a terete, 
obtuse, dark purple appendage 14 in. long, protruding or enclosed. 
Male and female flowers on tlk same plant. Female flowers 
purple, crowded round the base of the spadix, having a few club- 
shaped, neutral organs above them : ovary l-celled. Male flowers 
sessile, crowded in a ring about 2 in. above the female, the inter- 
posed, neutral organs being flat scales. Berries ovoid, 1- or 2- 
seeded. 

Sutlej valley, 6000-8000 ft., Rampore, corninon in Kumaoll ; June-August, 
-W. Himalaya.-The flowers have a highly unplea~a~ilt smell. 
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4. REMUSATIA. In honour of A h 1  ltclnusat, oricntalitlt and 
physician .-Himalaya, Burmah, Java. 

Remusatia Hookeriana, ~S'clboll ; F1. Br. Ind. vi. 522. Root- 
stock tuberous, emitting long, slender branches bearing srnall 
bulbils covered with fibres ; stems 2-3 in., erect, slendcr. Leaf 
radical, solitary, peltate, entire, ovate-oblong, about 49 x 21 in., 
cordate, long-pointed, the upper surface glabrous, often variegated 
with pale and dark green, lower surface pubescent on the nerves ; 
stalk about 5 in. Spathe 1i-2 in. ; tube ovoid, green, margins over- 
lapping ; limb erect, yellow, ovate-laneeolate. pointed, the margins 
overlapping near the top and often twisted, but open below 
exposing the top of the spadix. Spadix not l~rolonged. Flo~vers 
fragrant, inale and female on the same plant ; feillale on the 
lower part of the short spadix, inale 011 the top, a few narrow, 
scale-like, neutral organs separating them. Ovary ovoid, 1-celled, 
ovules many, inserted on the walls of the ovary. Berries small, 
in a head enclosed in the persistent spathe-tube. 

Simla, on shady rocks below 6000 ft., R3ushobre.-Tenlperate Himalaya. 
This plant is believed to be 1)ropagated chiefly by thc bubil-bearing shoottj. 

I have seen no specimens of either flowers or fruit from Simla. 
Xcn~z~satiu z'ivipara, Schott, may perhaps also occur in valleys below GOO0 it., 

it differs from tho foregoing in its larger leaves and in the limb of the spathe 
being reflexed, not erect. 

5. GONATANTHUS. E'ronl the Greek g o ~ ~ u ,  a knee, and 
(u~tl tos:  a flower, referring to the bent spnt'he.-India. 

Conatanthus sarmentosus, Klotzscl~ ; 3'. Br. Ivzd. vi. 52%. 
lXootrstock tuberous, usually emitting long, slender branches bear- 
ing slnall bulbils covered with fibres ; stems 13-3 in., erect, 
slender. Leaves 1-3, radical, peltat'e, entire, orate-oblong, 
3-6 x 2 4  in., cordate, acute, upper surface glabrous: dark green, 
lower pale, pubescent on t'he nerves ; stalk 4-6 in. Spathe 
6-10 in. long ; tube about 2 in., green, inflated, constricted and 
abruptly bent a t  the middle, margins overlapping but gaping in 
the upper half and exposing the top of the spadix ; liinb yellow 
narrow, erect, tip drooping, margins overlapping throughout. 
Spadix 1-1+ in., not prolonged. Flowers fragrant, the inale and 
female on the same plant. Feinale flowers on the lower part of 
the spadix with a row of imperfect ovaries a t  their base. Male 
flowers dark purple, on tlhe club-shaped top, a few scale-like,neutral 
organs separating them. Ovary ovoid, 1-celled ; ovules many, 
inserted on the base of the ovary. Berries small, yellow, in a 
head enclosed in the persistent spathe-t'ube. 

Silnla, in shady valleys, 5000 ft.. ; June.-Temper&t,e Himalaya, 2000-6000 ft. 
-Khasie. 

6. ACORUS. The clsssical name.-Europe, temperate Asia, 
N. America. 



*Acorus Calamus, Linn. ; FE. Br. Ind. vi. 555. An aromatic, 
erect herb ; rootstock thick, creeping ; stems 6-12 in., flat. Leaves 
radical, tufted, 2-3 ft. by about 4 in. broad, resembling those of 
an Iris, margins crimped. Spathe leaf-like, long, narrow, not 
enclosing the spadix. Spadix 1 i-3 in., tapering, not prolonged, 
destitute of neutral organs, covered with small, yellow-green, 
2-sexual flowers. Perianth-segments 6, free, persistent. Stanlens 
6, a t  the base of the segments. Ovary free, oblong, 3-celled, top 
conical ; ovules many. Berries yellow-green, angular froni mutual 
compression, 1-3-seeded. 

Throughout India, in marshes or 011 river banks, ascellcling to 8000 ft. ; 
June, July.-Temperate and warm regions of the North Hemis1)herc. (Britain, 
Sweet Flag.) 

CVIII. LEMNACEAZ 

MINUTE, floating plants growing in colonies, consisting of leaf-like 
fronds, either separate or cohering two or three together by thek 
edges and usually emitting one or several root-fibres froin their 
lower surface. Flowers 1-sexual, male and female on t'he same 
plant, issuing froin a fissure in the edge or on the upper surface 
of the frond, usually a t  first enclosed in a minute, membranous 
bract or spathe. Perianth none. Stamens 1 or 2 .  Ovary 1-celled ; 
stvle short ; ovules 1-7. Fruit a bottle-shaped utricle containing 
one or more seeds.-In stagnant water over nearly the whole 
world. 

The l~ropagation of these plants is cffected i~sually by lllealls of 11ew fronds 
growing out of the margins of the old ones or by bulbils. l~lo~vers  are rarely 
produced. 

Fronds with roots. Flowers in marginal clefts . . 1. Lernna. 
Fronds exceeciingly small, without roots. Flowers bursting through 

the upper surface . 2. 1Volfl(1. 

1. LEMNA. Thc classical name.-Nearly all temperate and 
tropical regions. 

Fronds bearing root-fibres. Ylourers in marginal clefts of tllc 
fronds, a t  first enclosed in a minute spathe. Stanlens 1-2, fila- 
ments slencier ; anthers 2-celled. Ovules 1-7. 
Root-fibre singlc. 

Fronds &* in. ; lower surfacc nearly flat . . 1. L. q/ii,/wt.. 
Fronds in. ; lower surface much swolleil . . 2. L. gibbn. 

Root-fibres several . . 3. L. polyrl~iza. 

1. Lemna minor, LZ'wn, ; 1 B .  I .  i .  t i .  Root-fibrc 
single. Fronds $-$ in. long, broadly ova,tc or oblong, botli sur- 
faces nearly flat. Stamens 2. Ovule 1. 



Cornmon throughout India, ariccnding to 9000 ft.-All regions (Britain, 
Lesser Duck\vee(L). 

2 .  Lemna gibba, Linn. ; E'l. Br. Ind. vi. 556. Root-fibre 
single. Fronds +-3 in. diam., orbicular, upper surface flat, lower 
swollen, almost hemispherical. Sta~nens 2. Ovules 2-7. 

Still waters throughout India, ascending to 7000 ft.-All regions (Britain, 
Gibbous Iluckweed). 

3. Lemna polyrhiza, Linn. ; FZ. Br. Inn. 1-i. 557. Root*-fibres 
several, clustered. Fronds a-9 in. diam., broadly ovate or 
orbicular, both surfaces nearly flat. Staillens 2. Ovules 1 or 2. 

Common throughout India, ascending to 5000 ft.-Temperate and tropical 
regions (Britain, Greater Duckweed). 

2. WOLFFIA. In honour of J. F. Wolff, a writer on Lemna. 
-Inhabits nearly all regions. 

Wolma arrhiza, VTimm. ; Fl. Br. Ind. vi. 557. Root-fibres 
none. Fronds less than ir,, in. dianl., upper surface flat, lower 
swollen. Flowers bursting- through the upper surface ; spat hv 
none. Anther 1, sessile. Ovule 1. 

Common, probably throughout India.-Europe (Britain, Rootlesfl Duckweed). 
The smallest flowering plant in Britain. 

CIX. ALISNIACEE 

MARSH or aquatic herbs ; stems erect. Leaves radical. undivided. 
Plowers small, 2-sexual, paniculate. Perianth inferior ; segments 
6, free, in two series. the outer green, the inner petal-lilre. Sta- 
mens 6, hypogynous. Ovaries numerous, free. 1-celled, 1-oruled, 
arranged in a ring or head. Achenes surrounded bv the persist'ent. 
outer perianth-segments.-Nearly all parts of t'he hodd. 

ALISMA. Origin of name doubtful.-Temperate and tropical 
regions. 

Alisma Plantago, Linn. ; F1. Br. Ind.  1-i. 559. A scapose, 
aquatic herb ; root fibrous ; steins 13-3 f t . ,  base swollen. Leaves 
radical, undivided, entire, ovate-lanceolate, about 34 x 14 in.. base 
tapering or slightly cordate ; stalks 1$-10 in. Florvers small. 2- 
sexual, on long, slender, unequal stallis in bract'eate whorls fornling 
a large, terminal, pyramidal panicle. Periant h inferior ; segments 
6 ,  free. in two series ; the outer small, green. persistent : the inner 
larger, petal-lilte, pale ljink. \\.it11 yellow clan-s. Staillens 6. Oraries 

2 K 
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nunierous, slllall, free, arranged in a ring ; stigmas terminal ; ovules 
single. Fruit a ring of achenes surrounded by the persistent, outer 
perianth-segments. 

I n  ditohes and ponds, below 4500 f t .  ; June-September.-Lower Hin-lalaya. 
-N. and S. temperate regions (Britain, Water Plitntain). 

A. retzifor~ne is colnmon in the plains, and may perhaps occur in the IliIls 
below 3000 f t .  ; it has orbioular, cordate or kidney-sha,pecl leaves and only 5-8 
achenes forming an irregu1a.r head, not in a ring. 

CX. NAIADACEE 

WATER-PLANTS, entirely submerged or the upper leaves floating ; 
stems branching, usually long and slender. Leaves undivided, 
sheathing a t  the base or provided with sheathing stipules. Flowers 
small or minute, usually green, 1- or 2-sexual, on stalked, axillary 
spikes or sessile and solitary or clustered in the leaf-axils. Perianth 
of 4 scale-like segments or tubular or none. Stamens 1 or 4. 
Ovary of 4 distinct carpels each with a single ovule and a separate 
stigma or of a single carpel with 1 ovule and 3 stigmas. Fruit 
of 1-seeded drupelets or achenes.-Spread over tenlperate aaid 
tropical regions, in the sea ass well as in fresh water. 
Flowers in s t aked  spilies . 1. Pota~nogelo~~. 
Flowers sessile in the leaf-axila. 

Leaves entire . . 2. Zan~~ichellia. 
Leaves vario~isly toothed . . 3. N n i u ~ .  

1. POTAMOGETON. From the Greelr poiamos, a' river, and 
geiton, a neighbour, referring to the usllal habitat of the 1~lants.- 
Spread over nearly the whole world. 

Water-plants, submerged or the upper leaves floating ; root- 
stock creeping ; stenis long, usually forlung. Leaves stipnlatc, 
often translucent, alternate or the upper ones opposite, stalked or 
sessile, entire or finely toothed. Flowers small, 2-sexual, in stalketl, 
axillary spikes rising above the water. Perianth hypogynous ; 
segments 4, concave, green. Anthers 4, sessile on the pe~*iantli- 
segments. Ovary of 4 distinct, sessile, 1 -celled, 1 -ovuled carpels, 
each with a nearly sessile stigma. Drupelets small, more or leas 
beaked, becoming dry and seed-like. 

Though the flowers of Potamogeton are 2-sexual, the pistil usually matures 
before the anthers of the same flower are ripe and self-fertilisation therefore 
rarely occurs. The plants are dependent on the wind for the transference of 
the pollen. P. crisp2c.s produces in the autumn thiclr shoots which are detached 
from the stem,  ink to  the bottom and pass the winter in the mud, safe from 
the frost, reproducing the plant in the following spring. See Kerner'e n'al. 
Hid. of Plants, i .  552, ii. 739, and Miiller's Fertilisation of Floroers, 1). 5G7. 
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Leaves ovate, oblong or lanceolate. 
Leavee entire. 

Leaves stalked. 
Leaves 4-5 in. long . . 1. TI. 7mhw3. 
Leaves 4-1 in. long . . 2. P. jawnicus. 

Leaves stem-clasping . . 3. P. perfoliatw~. 
Leaves finely toothed. 

Plower-spikes 4 in. long . . 4. P. c r i s p .  
Flower-spikes 19-2 in. long . . 6. P. lucpns. 

Lea,ves very narrow, grass-like . . 6. P. pecti~mtuv. 

* 1. Potamogeton natans, l inn.  ; Fl.  Br. Ind. vi. 565. Leaves 
alternate or the upper ones opposite, stalked, ovate-oblong, 2-6 
in., pointed a t  both ends, entire. Spike 1-2 in. ; flowers crowded. 

Plains of the Punjab, ascending to .WOO ft. ; May-October.-Most temperate 
climates, including Britain. 

FIG. 179. PCTAMOGETOS JAVASICUS. 

2. Potamogeton javanicus, Hassk. ; Fl. Br. Ind. vi. 566. Stems 
very slender. Leaves alternate or the upper ones opposite, 
stalked, ovate-oblong, 5 1 9  in., pointed a t  both ends, entire. 
Spike 6 4  in., interrupted ; flowers very sma.U. (Fig. 179.) 

Simla ; May-October.-Plains of India, ascending to 7000 ft.-Tropical 
Asia, Africa and Australia. 

* 3. Potamogeton perfoliatus, Linn. ; Pl. Br. Ind. vi. 566. 
Stems robust. Leaves alternatle or the upper ones opposite, 
broadly ovate, 1 4  in., entire, st1em-clasping. Spike 2 in. ; flowers 
crowded. 

Kashmir-Kumaon, 4000-8000 ft. ; May-October.-N. tempera,te regions, 
including Britain, Australia. 

"4. Potamogeton crispus, Linn. ; FZ. Br. Inn. vi. 566. Stems 
slender. Leaves alternate and sessile or tjhe upper ones opposite 
and stem-clasping, linear-oblong . 1-3 in., margins very wavy, 



having the appearance of being lobed, finely toothed. Spike 7: in. ; 
flowers from 3-6. 

Kashmir-Bhootan, 4000-6000 ft. ; May-October.-Plains of India.-N. and 
S. tropical and temperate regions, including Britain. 

* 5 .  Potamogeton lueens, Linn. ; PI. Br. Ind. vi. 567. Stems 
robust. Leaves alternate or the upper ones opposite, lanceolate, 
4-10 in., sessile, margins very slightly wavy, finely toothed. 
Spike 1i-2 in., thick ; flowers crowded. 

Icashmir-Kumaon, 5000-7000 ft. ; May-October.-N. temperate regions, 
including Britain, Australia. 

* 6. Potamogeton peetinatus, Linn. ; PI. Br. Ind. vi. 567. 
Stems thread-like, much-branched. Leaves alternate, very 
narrow, grass-like, 3-8 in., base sheathing ; stipules appearing as 
very small lobes on the margin of the leaf-sheath. Flowers in 
small, separate clusters forming an interrupted spike. 

Co~nmon in the plains, ascending to 12,000 ft .  ; May-October.-Spread over 
most regions, including Brita,in. 

2. ZAN~CHELLIA. In honour of Zannichelli, a Venetian 
botanist.-Temperate and tropical regions. 

"Zanniehellia palustris, Linn. ; PI. Br. Ind. vi. 568. A very 
slender, submerged plant ; stems 3-6 in., branched. Leaves linear, 
1-3 in., opposite or in threes ; stipules small, sheathing, mem- 
branous. Flowers minute, 1-sexual, a male and a female sessile 
in the leaf-axils within the stipules. Perianth none. Male flower : 
a single stamen, filament long, anther 2-celled. Female flower : 
ovary of 4 distinct carpels each 1-celled and I-ovuled, style long, 
stigma terminal, disk-shaped. Achenes 2-4, curved, flattened, 
usually wrinkled or tubercled, sometimes shortly stalked, tipped 
by the withered style. 

Common in marshes and poilds throughout India, ascending to 15,000 ft. ; 
May-October.-Spread over nearly all regions (Britain, Horned Pondweed). 

3. NAIAS. From the Greek naias, a' water nymph.-Tern- 
perate and tropical regions. 

*Naias major, Allioni ; Fl. Br. Ind. vi. 569. A slender, sub- 
merged herb ; stems often long-branched and interlacing, rough 
with short outgrowths. Leaves opposite or whorled, linear, 4-li 
in., deeply and sharply toothed, base sheathing. Flowers minute. 
axillarv, sessile, 1-sexual, the male and female on different plants. 
Male flowers : perianth tubular, 2-3-toothed ; anther 1, sessile. 4- 
celled, enclosed in a'nd adnate to the perianth. Female flon.crs : 
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pcrianth noile ; ovary of a single, 1-celled, 1-ovuled carpel, utigmas 
3, thread-like. Achene oblong, smooth. . 

Marshes and ponds throughout India, ascending to 8000 ft. ; May-October. 
-Almost cosmopolitan, except frigid zones. 

Naias jlexilis is a British plant. 

CXI. E R I O C A U L A C E E  

DWARF, scapose, perennial, rarely annual herbs, growing on the 
margins of lakes and ponds. Leaves radical, narrow, entire. 
Scapes erect, naked. Flowers minute, 1 -sexual, inale and female 
intermixed in globose, dense, terminal heads. Perianth hypo- 
gynous, scarious, number of segments variable. Stamens usually 
6. Ovary free, 3-celled ; ovule one in each cell ; style 3-branched. 
Capsule 3-lobed ; seeds 3.-Chiefly tropical regions.-The Order 
is represented in Europe by a single American species, Eriocaulon 
septanguhre, found only in the Hebrides and on the west coast 
~f Ireland. 

ERIOCAULON. From the Greek eriolt, wool, and caulos, a 
stem, referring to the woolly scapes of solile species.- Chiefly 
tropical regions. 

Rootstock creeping, fibrous. k s v e s  radical, crowded, narrow, 
glabrous, entire, base sheathing. Scapes many, erect, na.ked, 
slender, terminating in globose or ovoid heads of minute, 1-sexual 
flowers. ~eceptacle  conrex or colullmar. Central flowers chieflv 
male, the outer chieflv female intermixed with small bracts ; tge 
outer bracts larger anb. forming an involucre round the base of the 
head. Periantlh very thin, hypogynous, of 4-6 segments in two 
series ; the outer or sepals free ; the inner or petals free in the 
female flowers, but in the males united in a tube. Stamens usually 
6, inserted on the perianth-tube ; anthers versatile. Ovary free, 
3-celled ; ovule one in each cell ; style straight, 3-branched a t  
the top. Capsule 3-lobed ; seeds 3. 
Receptacle glabrous. Scapes 2-9 in. 

Leaves rarely T1, in. broad . . 1 .  E.  Sieboldianum. 
Leaves ki in. broad . . 3. E. nepalense. 

R,eceptacle hairy. Scapes 8-18 in. . . 2. E. oryzelorum. 

"1. Eriocaulon Sieboldianum, Sieb. & Zucc. ; PI?. Br. Ind. vi. 
577. Annual. Leaves 2 4  in., rarely :;in. broad. Scapes 2-6 in. 
Heads + in. diam., pale grey or tinged with purple ; involucral 
bracts glabrous, oblong, obtuse ; recel~t~acle glabrous ; floral bracts 
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glabrous, oblong-lanceolate. Male flowers : sepals 3 ; stamens 
1-6. Female flowers : sepals 1-2 or none ; petal 1 ; owlary 
stalked. Seeds red-brown, smooth. (Fig. 180.) 

Colnlnon throughout India, ascending to 4000 ft. ; August-October.-Chiaa, 
Jupitn. 

*2. Erioeaulon oryzetorum, Mart. ; FZ. Rr. Incl. vi. 579. Per- 
ennial. Leaves 1-3 xi--$ in. Scapes 8-18 in. Heads -&* in. 
diam., pale yellow ; involucral bracts glabrous, oblong, obtuse ; 
receptacle densely hairy ; floral bracts glabrous, wedge-shaped, 

Fro. 180. ERIOCAULON SIEBOLDIANUM. 

shortly pointed. Malt. flowers : stbpuls 2 ; stanlens 6 .  Fema,lch 
flowers : sepals 3 ; petals 3 ; the petals and ovary carried up on a 
stalk above the se1)ale. Seeds pale yellow, smooth. 

Garhwal to Sikkim, below 6000 ft. ; August-0ctobcr.-Tropicul Asia. 

3. Erioeaulon nepalense, Yrescott ; Fl. Br. Ind .  vi. 581. 
Leaves 2-3 xi-4 in. Scapes 4-0 in. Heads in. diam., blue- 
grey ; involucral bracts glabrous, obovate ; receptacle glabrous ; 
floral bracts minutely hairy, narrow. Male flowers : sepals 3, 
linear ; stamens 6. Female flowers : sepals 3, concave, tip 
fringed, back hairy ; peta,ls 3, narrow, tip hairy ; ovary sessile. 
Seeds ribbed. 

Kangra to Sikkim, 4000-SO00 ft,. ; Bug\ist-October.-Klit~sia. 
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CXII. CYPERACEE 

PERENNIAL, rarely annual herbs with the aspect of Grasses bu t  
usually more rigid, sometimes rush-like ; stenis solid, terete or 
angled. Leaves narrow, pointed, often sharply edged ; sheaths 
tubular, not split down one side as in the true grasses. Flowers 
male, female or 2-sexu~l. Nut-bearing flowers 2-sexual in all gen- 
chra, except Kobresia and Carer, in which they are female. Perfect 
perianthnone, but in some genera represented by a few hypogynous 
bristles or scales. Male flowers in all the genera consisting of 1-3 
stamens, filaments free, thread-like ; anthers linear, 2-celled, basi- 
fixed. Female and %sexual flowers : stamens, if present, as in the 
male flowers ; ovary 1-celled, flattened and having 2-branched 
styles or 3-sided and having %branched styles ; ovule solitary, 
basal. In KobreJia the ovary is enclosed in a bract or utriclr split 
nearly to its base on one side ; in Carex, in a bag-like bract or 
utricle ; in all other genera it is in the axil of a bract. Fruit a 
small, flattened or 3-sided nut ; embryo minute, a t  the very base of 
the nut, its position not indicated externally by a scar or spot as in 
the Grasses. Flowers solitary in the axils of small bracts or glumes 
combined in spikelets. ~p'ikelets having the glumrs arranged 
spirally round the axis or in t ~ v o  opposite ro\j.s, solitary or several 
or many, forming spikes, panicles, simple or compound umbels, 
corymbs or heads \vitlh a few spreading, rarely erect, leaf-like 
bracts a t  the base.-Nearly all regions, usually gro~ving in damp 
or marshy ground. 

Plants of this Order and of the Cru.nzl.w,e~ flower at t~lluvclt all seasons. They 
inostly inhabit swamps and wet pastures, and several of the onnual species of 
(7,tlpertr.s f o r 1  a conspicuous feature anlong the weeds of thc rice-fields in tho 
plains. 

A. Nut-bearing flowcrcl containing perfect titameus 

* Gluluecl in t\r70 oppusite rows 

Axis of fruiting spilielet disarticulating and falling off. 
Style 8- bl*nnchecl . 1 .  l~ , t lU i~~gu ,  
Style 3-branchctl . . 4. Plnrisctcs. 

Axis of fruiting sl~ikelct peruistent. 
Style 2-branched . 2. l'ycrcus. 
Style 3-branched . . 3. ( ' gperu~ .  

* * Glumes in~briotl.t.ecl d l  round the axis 

Flo~rrers with bristles or scales. 
Bristles 6-9, not longer than the gluines. 

Nut crowned by the swollen style-base . . 5.. hYeocharis. 
Nut pointed ; style-base not swollen . . 8. 8cirpus.l 

In  some species of Scirpus bristles are present, in others they are nbsent. 



Bristles divided into numerous segments longer dhan the 
gluines . . !I. Eriopi~oru~~c. 

Scales 3, relatively long, narrow, thin . . 10. Lipocnrpha. 
Flowers w i t h u t  bristles or scales. 

style swollen a t  the base. 
Nut pointed ; style-base falling oft' . . (i. Ei~nbristylis. 
Nut obtuse with the persistent style-base . . 7. Btdbostylis. 

Style not swollen a t  the base ; nut pointed . . 8. Scirpus.1 

B. Kut-bea.ring flowers without stamens 

Nut partially enclosed in a bract or utricle split nearly to its 
base on one side. . 11. liobresicc. 

Nut wholly enclosed in a bag-like bract or utricle . . 12. Cwex. 

1. KYLLINGA. In honour of P. Kylling, a Dutch botanist 
of the seventeenth century.-All hot and teinperatc climates, 
except Europe. 

"Kyllinga squarnulata, Vahl ; PI. Br. Ir~cl. vi. 589. A nearly 
glabrous herb ; root fibrous ; stems tufted, erect, 2-12 in. 
Leaves inostly radical, often longer than the stem, & in. broad. 
Spikelets many, crowded in a green or brown, ovoid, terminal 
head in. diain. ; bracts 3, unequal, spreading. Gluines 4, in 2 
opposite series ; 2 lower minute, einpty ; 2 upper large, acute, 
keels toothed, one containing a 2-sexual, fertile flower, the other 
einpty or containing a male flower. Stanlens 3. Style 2-branched. 
Nut. flat, circular. The axis of the spikelet disarticulates in fruit 
just above the 2 lower glumes and falls off. 

Dalhousie to Garhwal, below 6000 ft..-FVestern India, C'anara.-N. tropical 
Airica. 

2. PYCREUS. An anagram of Cyperus, in which genus the 
species a,re placed by most botanists.--Warm and temperate 
regions. 

Glabrous herbs ; steins erect or (1ecumbent, leaf?- only near. 
the base, except in P. ~angu~i~zolentus. Leaves not longer than 
the stein nor inore than 1; in. broad. Spikelets usually nuinerous, 
linear, flattened, in clusters or short spikes a t  the end of the 
unequal rays of a terminal umbel, or sometimes the rays 
are suppressed when the inflorescence becomes capitate ; axis 
persistent in fruit ; bracts 3 or 4, unequal, spreading. Gluines 
green or brown, often streaked with red, in two opposite rovls, 
two lowest empty, succeeding ones 2-sexual, uppermost 1-3 male 
or empty. Stamens 1-3. Ovary tapering gradually into the 
2-branched style. Nut flattened, circular or compressed-ovoid. 
Stems decumbent, lower third leafy . . 1. P. sanguinolentzia. 
Stems erect, l edy  only a t  the base. 

Height less than 6 in. Stamen usually one . . 2. P. ni tens.  
Height. 10-18 in. Stamens usually 2 . . 3. P. ca.pillnris. 

In some species o f  Sc;rpt~.q brides  are present, in others they are absent,. 



1. Pycreus sanguinolentus, N e e s  ; 1~'Z. Hr. I ~ h d .  vi. 590. 1'f.r- 
eiinial ; steins 10-20 in., decumbent near the hasc, the lmver third 
covered by leaf-sheaths. Spikelets a-8 in. Glumes 12-24, obtuse, 
margins red. Stsinens usually 3. Nut slightly coml~resscd, both 
surfaces slightly convex. 

Throughout India, ascending to 10,000 ft. ; 31ay-October.--Warm regions 
of the Old World. 

2. Pycreus nitens, Nees ; PI. Br. I ~ z d .  vi. 591. Annual ; stems 
usually less than 6 in., verv slender, erect, leafless, tufted. Spiko- 
lets &f in. Glumes 1020 ,  acut'c or obtuse, pa,le. Stamen 
usually one. Nut minute, ovoid. (Fig. 181 .) 

Throughout India. ascending to 6000 f t .  ; May-October.-Warm regions of 
the Old World. 

Fra. 181. PYCREUS NITEKP. 

3. Pyoreus capillaris, Nees ; Pl. Br. lyzd. vi. 591. Annual ; 
steins tufted, 10-18 in., slender, erect, leafless. spike let,^ 3-$ in. 
Glumes about 40, obtuse, pale yellow or dark brown. Stainens 
usually two. Nut small, ovoid. 

N. India, ascending to GOO0 ft. : May-October.-Temperate and tropical 
regions of the Old World. 

3. CYPERUS. The Greek name for one or more species of this 
genus.-All wa,rm and temperahe regions. 

Erect, annual or perennial herbs, usually growing in damp or 
nre t  places ; stems often tufted. Leaves crowded near the base 
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of the stein or sometimes none. Umbels simple or compound, 
one or two of the central rays usuallly suppressed so that the point 
of forking is occupied with a sessile cluster of spikes or spikelets ; 
sometimes the rays are altogether suppressed when the spike1et.s 
become capitate. Bracts unequal, spreading. Spikelets linear, 
more or less flattened, in cl~zsters or spikes. Glumes 8-50, in two 
opposite rows, usually imbricate, the two lowest empty, the upper- 
most 1-3 empty or containing male flowers, the intermediate 
containing 2-sexual flowers. Axis of spikelet's persistent in fruit, 
the intermediate glu~nes fa.lling off successively from the base of 
the spikelets. Ovary passing gradually into the 3-branched style. 
Nut 3-sided. 

Spikelets clustered, not spicate. 
Spiltelets red-brown. 

Stems 6 in. or less. Gluines long-pointed 
Stems 6-30 in. Glunies obtuse or miiiutely pointed. 

Nut nearly as long as the glume . 
Ni:t less than half the glurne . 

Spikelets whits or very pale brown. 
Spikelets in a single head . 
Spikelets in an umbel . 

Spiltelets in spikes. 
Annuals. Root fibrous. Stems usually sleilder. 

Spikelets &1 in. Gluines 20-30 . 
Spikelets &$ in. Glumes 8-20. 

Spiltes ovoid, 2-2 in. . 
Spiltes linear, 1-2 in. . 

Pcrenilials. l Rootstock creeping. Sterns usually robust. 
Spiltelets 4 in. or less. 

Axis of spike hairy . 
Axis of spike glabrous 

Spikelets 2-1 in. 
Glumes distant, not imbricate . 
Glumes closely imbricate. 

Stems 3-6 f t .  Leaves short or none . 
Stems h24- ft. Leaves long . 

2. C'. diflo~-ruis. 
3. C'. Haspan. 

6. C'. conhljressus. 

1 1 .  0. te~lclzon. 
12. (7. rotundus. 

1 .  Cyperus uncinatus, Poir. ; Encyc. vii. 247. hlnual, 
glabrous ; steins tufted, 2-6 in., very slender. Leaves not longer 
than the stem, linear. Umbel-rays slender. Spiltelets ;-$ in., 
red-brown, in globose clusters. Gluines about 20, 3-nerved, ti11 
long, linear, recurved. Stanlens usually 2. Nut Icss than half 
the length of the glume, ovoid, pale brown. 

Throughout India, ascending to 5000 ft.-All warm regions. 
Described in the Fl. Rr. Ind vi. 598 as C. cuspidatus, H.B. & I<., but 

Mr. C. B. Clarke now consiclcrs i t  as identica.1 with C. u?bcinalus, l'oir., which is 
the older name. 

2. Cyperus difformis, .Linn. ; Ir'l. Br. l n d .  vi. 599. Annua.1, 
glabrous ; steins tufted, 6-18 in., atcutely 3-angled near the top. 

Individuals of this section occasionally flower during their first season 
before the creeping rootstock he,s developed. 
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Leaves usually shorter than the ~ t e m ,  flaccid. Umbel-rays 
rarely more than 2 in. Spikelets &-t in._ red-brown, crowded 
in globose clusters. Gluines 10-30, closely imbricate, obtuse. 
Stamen usually 1. Nut nearly as long as the glume, ovoid, pale 
brown. 

Throughout India, in rice-fie]& and elsewhere, up to 8000 ft.-Comnlon in 
all warm regions. 

3. Cyperus Haspan, Linn. ; TI. Br. 1 7 ~ d .  vi. 600. Biennial, 
glabrous ; rhizoine long: with s te~ns rising singly and far apart or 
short and the stems tufted ; steins 6-30 in., 3-angled or almost 
3-winged near the top. Leaves short or long, sometimes none. 
Umbel-rays usually long and slender. Spikelets 2 in., red-brown, 
in clusters. Glumes 1040,  closely imbricate, obtuse or sometimes 
minutely pointed. Stamens 3 or 2. Nut less than half the length 
of the glume, ovoid, pale brown. 

Throughout India, common in rice-fields up to  3000 ft.-,411 warm regions. 
This specie? often flowers in its first scason before the creeping rcotstock 

is developed, in which state it is with difficulty distinguished froin tbe  annual 
(7. $avidus, Rekz. ; but the latter has usually only one stamen and the ripe nut 
is white. C. Jaridas is abundant in rice-fields throughout India and is likely 
tlo occur in low, hot valleys. 

4. Cyperus niveus, Retz. ; Fl. Br. I n d .  vi. 601. Perennial, 
glabrons ; stems 8-16 in., slender, closely arranged in a single 
row, the thickened bases touching ar,d forinirlg a moody rhizoine 
with wiry rootlets. Leaves half as long as the stem. In- 
florescence capitate. Umbel-rays almost suppressed. Spikelets 
$-2 in., much flattened, white, in a single, terminal head. Glumes 
20-40, closely imbricate, strongly keeled, pointed. Stainen8 1-3. 
Nut one third the length of the glume, ovoid: black. (Pig. 182.) 

Simla, common in forest undergrowth.-N. Inclia, ascellding to  GOOO it.- 
S. Europe. 

5. Cyperus Atkinsoni, C. B. Clarke ; Fl. Br. I n d .  vi. 603. 
Perennial, .glabrous ; rhizoine short,, creeping ; stems crowded. 
2-8 in., thickened a t  the base. Leaves usually shorter than the 
stein. Uinb~l-rays short. Spikelets $-a in., inuch flattened, palc 
brown, in clusters. Glu~nes 20-30, closely iinbricate, keeled, 
acute. Stamens 1-3. Nut half the length of the gluine, ovoid, 
pale brown. 

Kotgurh.-N.W. India, ascending to  GOOO ft. 

6. Cyperus compressus, Linn. ; Fl. Br. I n d .  vi. 605. Annual, 
glabrous ; stenls tufted, 6-12 in. Leaves shorter than the stem. 
Umbel silnplc ; rays uy t,o 6 in. Spikelets g-1 in., green, much 
flattened, in short spikes. Glumes 20-30, closely iinbricate, 
streaked with brown, acutely keeled: tip linear, slightly recurved. 



Stainens 3. Nut one third the length of the glume, broadly ovoid. 
black or dark brown, faces concave. 

Abundant throughout India, ascending to 4000 ft.-All warm regions. 

7. Cyperus aristatus, Kottb. ; Fl. Br. Ind. vi. 606. Annual, 
glabrous ; stems tufted, 2-6 in., very slender. Leaves often 
lohger than the stem. Umbel si1npl.e ; rays few, usually less than 
4 in., sometimes contracted in a single, dense head. Spikelets 

$ in., red-brown, crowded in ovoid spikes 9-2 in. Glunies 8-12, 
nerves 5 or more, tip long, bristle-like, recurved. Stamens 3 or 2. 
Nut one third the length of the glurne, narrowly obovoid, palc 
brown. 

Throughout India, ascending to  8000 ft.-hfost warm and temperate  region^. 

8. Cyperus Iria, Linn. ; Fl. Rr. Ind. vi. 606. Annual, glabrous : 
stems tufted, 6-24 in. Leaves in. broad, often nearly as long 
as the stem. Umbel sirnple or compound, varying much in size, 



sometimes 20 in. dialn. ; primary ray6 3-5, up to 12 in. long. 
Spikelets i-4 in., yellow-brown, in loosely arranged, linear spikes 
1-2 in. Glumes 10-20, slightly imbricate in fruit, strongly keeled, 
acute, margins nerveless. Stamens 2 or 3. Nut nearly as long as 
the glumc, narrowly ovoid, pale brown. 

Common in rice-fields throughout India', ascending to 5000 ft.-U7arm 
regions of the Old World. 

9. Cyperus distans, Linn. J: ; P1. Br. Ind. vi. 607. Perennial, 
glabrous, frequently producing stolons ; stems 1-3 f t .  h a v e s  
often as long as the stem, $-5 in. broad. Umbel compound ; 
primary rays usually 2-6 in., sometimes much longer. Bracts 
longer than the umbel. Spikelets i-1 in., very narrow, red-brown, 
nodding when young, spreading a t  right angles when mature, in 
spikes 4-2 in. Glumes 10-20, not imbricated, obtuse. Stamens 3. 
Nut nea,rly as long as the glume, narrowly oblong, pa,le brown. 

Throughout India, ascending to 5000 ft.-All warm region&. 

10. Cyperus pilosus, Valzl ; F1. Br. Ind. vi. 609. Perennial, 
producing stolons, glabrous except the rhachis of the spikes ; 
stems 1-3 f t . ,  acutely 3-angled a t  the top. Leaves about three 
quarters the length of the stem, $-$ in. broad. Umbel compound, 
sometimes 16 in. diam. ; primary rays 2-6 in. Spilcelets nearly 
- 2 in., red brown, nodding when young, spreading a t  right angles 
when mature, in spikes 5 2  in. ; rhachis hairy. Glumes 10-20, 
imbricate, obtuse, margins white. Stamens 3. Nut two t'hirds 
the length of the glume, narrowly ovoid, pointed, blacls, faces 
concave. 

Abundant throughout India, ascending to 5000 ft,.-Most tropica,l regions. 

11. Cyperus tegetum, Roxb. ; Fl. Br. Ind. vi. 613. Perennial, 
glabrous ; rhizome horizontal, thick ; stems 3-6 f t . ,  robust, 
3-angled a t  t,he top. Leaves usually few, sonletimes none, much 
shorter than the stem, Q in. broad. Umbel usually compound, 
4-12 in. diain. ; primary rays usually numerous, slender. Spil~elet~s 

in., red-brown, in numerous, short spikes. Glunles 10-20, oblong, 
obtuse, slightly imbricate, spreading obliquely in fruit. Stainens 3. 
Nut half the length of the glume, oblong, dark brown. 

Throughout India, ascending to  6000 ft., sometimes cultivated. 
Calcutta matt'ing is made from the stems of this species. 

12. Cyperus rotundus, Linn. ; Fl. Br. Ind. 1-i. 614. Perennial, 
glabrous ; rhizome wiry, often thickened into ovoid, black, woody 
t'obers ; stems 6-30 in:, 3-angled a t  the top. Leaves nearly as 
long as the stem, sometilnes longer, :-4 in. broad. Umbels simple 
or coinpound? 1-4 in. diam. or more ; priinarv rays 2-8 in. Spilse- 
lets : - 1  : in., red-brown, in short spilces. (iluines 20-50, obtuse, 



margins n'arrowly scarious. Stamens 3. Nut one third the length 
of the glume, narrowly ovoid, pale brown. 

Throughout India, ascending to GOOO ft.-All warm regions. 

13. Cyperus exaltatus, Retz. ; PI. Br. Ind. vi. 617. Annual or 
sometimes biennial, glabrous ; stems 3-6 f t .  Leaves about half 
as long as the stem, # in. broad. Umbels compound, 6-12 in. 
diam. Spikelets %i m., very numerous, red-brown, in linear- 
oblong spikes 1-2 in. long. Glumes 10-15, acute, closely 
imbricate. Nut barely half the length of the glume, ovoid, white 
or pale brown. 

Throughout India, a'scending to 3000 ft., common in rice-fields.-S. Europe, 
N. Africa. 

4. MARISCUS. From the Celtic mar, a bog, swamp ; referring 
to the habitat of most species.-Warm and ternperatle regions. 

Perennial, glabrous herbs having the general aspect and 
characters of Cyperus, usually gro~ving on grassy hill-sides. 
Umbels simple ; rays 5-10, short. Bracts long. Spikelets $ in. 
or rather less, linear, not flattened, crowded in terminal spikes. 
Glumes 4-5, in 2 opposite series, persistent, the two lowest and 
the uppern~ost minute, empty, the intermediate 1 or 2 containing 
2-sexual flowers. Axis 01 spikelet disarticulating and falling ofl 
in fruit just abowe the 2 lowest glumes. Bristles none. Style 
3-branched. Nut two thirds the length of the gluine, ovoid-ohlong, 
:<-sided. 

The three species described below are closely allied, and were considered by 
Bentham as varieties of M. umbellntus. 
Rootstock producing stolons . . 1. 111. pnniceus. 
R,ootstock without stolons. 

Length of spikes less than twice their breadth. Fruiting 
spikelets pointing upwards . . 2. 111. cypwinus 

Length of spikes nearly thrice their breadth. Fki t ing 
spikelets spreading horizontally . . 3. M. Sieheri~nu~v. 

1. Mariscus paniceus, Vakl ; Fl. BY. I nd .  vi. 620. Rootst~ocl~ 
producing long stolons ; ste111s 3-2 f t .  Leaves A- in. broad, 
flaccid. Uinbel-rays 4 in. or less. Spilies & in. Fertile iionfer 1. 
Nut black. 

Throughout India, ascending to 6000 ft.-Tropical Asia. 

2. Mariscus cyperinus, Vahl ; Fl. Br. Ind. vi. 621. Root,- 
stock hardly $ in., not producing stolons ; steins 1-2 ft. Leaves 
& in. broad. Umhel-rays 3-1 in., usually curved, a'cutelg 3- 
angled. Spikes short, less than twice their breadth. Fruiting 
spikelets pointing upwards. Fertile flowers usually 2. 

Throughout India, ascending to GOOO ft.--Tropical Asia. 
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3. Mariscus Sieberianus, ATees : FI. Br. lnd.  vi. 622. ]loot- 
stock short, not producing stolons ; sterns 1-2+ f t .  Leaves &-:; 
in. broad. Umbel-rays 3 - 4  in., straight. Spikes long, nearly 3 
times their breadth. Fruiting spikelets ~preading horizon tally. 
Fertile flowers 1 or 2. Nut chestnut-brown. 

Throughout India, ascending to 6000 ft.-Warm regions of the Old World. 

5. ELEOCHARIS. From the Greek helos, a marsh, and 
charis, delight, referring to the habitat of the plants.-Nearly 
all regions except tropical plains, most abundant in temperate 
climates. 

Glabrous leafless herbs growing in marshy ground ; stems 
tufted, erect, base sheathed by scales. Spikelets solitary, terminal, 
rarely more. Glurnes many, obtuse, densely imbricate all round 
the axis, the one or two lowest rather larger than the others, 
usually empty ; the others all containing a 2-sexual flower, but 
the uppermost soon withering. Bristles 4-7: usually 6, rough 
with minute, barb-like hairs. Stamens 3. Style 2- or 3-branched, 
base swollen. Nut about half the length of the glume, crowned 
by the persistent style-base. 
Style 2-branched. Nut flattened . . I .  E. palusiris. 
Style 3-branched. Nut 3-sided. 

Stems terete . . 2. E. twngesta. 
Stems 4-angled . . 3. E. tetraqrretra. 

1. Eleocharis palustris, K. Rr. ; PI. Rr. Ind. vi. 628. Rhi- 
zome creeping ; st,eil~s 6-20 in. Spikelet Q-1 in. Bristles as 
long as the nut. Stvle 2-branched. Nut pale yellon.-brown, 
smooth, fla'ttened, farks slightly convex. 

Marshes near Theog.-N. India, ascending to 12,000 ft.-Cosmopolitan. 

2. Eleocharis congesta, Don ; PI. Br. Ilicl. vi. 630. Root 
fibrous ; stems 3-12 in., terete, finely grooved. Spikelet &$ in. 
Bristles as long as the nut. Style 3-branched. Nut pa.1~ yellow- 
brown, smooth, 3-sided. 

Throughont India, ascending to 6000 ft.-Ceylon. 

3. Eleocharis tetraquetra, Nees ; Fl. Rr. I d .  vi. 630. R'hi- 
zome short, usua,lly descending, often producing stolons ; stenla 
4-3 f t . ,  nearly square. Bristles rather longer than the nut, hairy. 
Style 3-branched. Nut pale yellow, smooth, 3-sided. 

Hills throughout India, 1500-1 1,000 it.-Tropical Asia, S. Australia. 

6. FIMBRISTYLIS. Prom the Latin Jinzbria, a fringe, and 
stylus, style, referring to the hairy style of some species.-All 
warm regions. 

Herbs, growing on dry pastures, along hedges and in rice- 
fields ; steins erect,, usually tufted, leafy only near bhe base. 
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Leaves narrow. Umbels sometirn.~~ reduced to a single heacl 
or .even spikelet, usually sinlple or cornpound up to the third 
degree ; rays unequal, one or two of the central rays occasionallv 
suppreesed'so that the point of forking is occupied by a sessiie 
cluster of spikelets. Bracts usually short, often erect. Spikelets 
few or many, in P. monostnchya aLd frequently in F. schanoides 
there is only one, in pairs or in clusters. Gluines many, ovate, 
imbricate all round the axis, falling off successively from below ; 
the lowest 1 or 2 empty, the others containing a 2-sexual flower, 
hut the upperlnost soon withering. Stamens 3, sometimes 2 or 1 .  
Style long, frequently hairy, 2- or 3-branched, swollen towards 
the base but abruptly constricted just above the nut, a t  which 
point it  ultimatlely falls off. Nut ohtnse, narrowed towards the 
base. 

Style 2-branched. Nut flattened. 
Stems terminating in 1-3 spikelets . . 1. F. schanoides. 
Stems terminating in more than three spikelets. 

Style fringed a t  the base. . 2. F. sqmrrosa. 
Style-base not fringed. 

Nut longitudinally striped. 
Spikelets angular. Stems 2-10 in. . . 3. F .  dichotoma. 
Spikelets cylindric. Stems 6-24 in. . 4. F. diphplla. 

Nut not striped. Spikelets globose . . 5. F. rigidula. 
Style 3-branched. Nut 3-sided. 

Stems terminating in more than one spikelet. 
Spikelets nearly all solitary, not clustered. 

Spikelets 5-20. Stems stoloniferous . . 6. F. Pierotii. 
Spikelets numerous. Stems without stolons 

Stems 4-5-angled a t  the top . 7. F. qtcinquangularin. 
Stems flattened a t  the top . 8. F. complanata. 

Spikelets in clusters of 2-5 . . 9. F. junciJormis. 
Stems terminating in rt ~ing le  spikelet . . 10. F. m~no~~tachycc. 

1 .  Fimbristylis schenoides, Vahl ; 1 .  Br. Ind.  vi. 634. 
Glabrous ; rhizome none or very short ; stems tufted, 4-12 in., 
slender, grooved, base often thickened. Leaves about three quar- 
ters the length of the stem. Spikelets 4-$ in., ovoid, rusty-brown, 
1-3 in a single head. Glumes obtuse. Style hairy nearly to the 
base, 2-branched. Nut one third to half the length of the glume, 
flattened, smooth. 

- 

Throughout India, ascending to  6500 ft.-China, Australia. 

2. Fimbristylis squarrosa, Vahl ; Fl. Br. Ind. vi. 635. Annual ; 
stems tufted, 2-8 in., slender, grooved. Leaves half to three quar- 
ters the length of the stem, usually pubescent. Uinbels compound, 
often 2-4 in. diam. Spikelets many, :-& in., narrowly oblong, 
red-brown. Mid-rib of glumes running out at the top in a tail-like 
point nearly as long as the glume itself. Style minutely hairy, 
2-branched, fringed a t  the base with 10-18 white hairs. Nut one 
third the length of the glume, flattened, smooth. 

Common in rice-fields throl~gholit India, ascending to 3000 ft.-All 1v\.nrn1 
regions. 
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3. Fimbristylis dichotoma, Vahl ; PI. Br. Znd. vi. 635. Annual ; 
stems tufted, 2-10 in., grooved. Leaves nearly as long as thc 
stem, pubescent. Umbels compound, often 2-4 in. diam. Spikelets 
inany, :i-l in., oblong, angular, red-brown. Glurnes acute, keel 
prominent. Style hairy nearly to the base, 2-branched. Nut half 
the length of the gluine, flatkncd, each face 1ongitudina.lly striped. 

Common in rice-fields, throughout India, ascending to 4000 ft.-Warm 
regions of the Old World. 

4. Fimbristylis diphylla, Vald ; ITl. Br. Ind. vi. 636. Annual ; 
steins tufted, 6-24 in., grooved: angled a t  the top. Lea\-es about 
one third the length of the stem, usually glabrous in the Himalayan 
forin. Umbels compound, 1-8 in. diam., but soinetimes reduced 
tlo a head of a few spikelets or eIreri one. Spilrelets usually many, 
f t in., ovoid to nearly cylindric, brown. Glmnes acute. Style 
halry, 2-branched. Nut one third the length of the gluine, flattened, 
each face longitudinally striped. 

Throughout India, ascellding to 6000 ft.-All warm regions. 

5. Fimbristylis rigidula, ATees ; Fl. Br. I d .  ri. 640. Perennial ; 
rhizome horizontal, short, woody ; stems 4-16 in., base thickened, 
closely arranged in a single row. Leaves half the length of tho 
stem or less, glabrous or pubescent. Umbel compound, 1-5 in. 
diam. Spikelets many, solitary or in pairs, i-6 in., almost 
globose, brown. Glurnes obtuse. Style hairy, a t  least on the 
upper half, 2-branched. Nut one third the length of the gluine, 
flattened, faces not striped. 

Sim1a.-N. India, ascending to 6000 ft.-Chiua. 

6. Fimbristylis Pierotii, Miq. ; Fl.  Br. l l z d .  vi. 642. Glabrous ; 
stolons short, hardening into a woody rhizoille ; stems tufted, 6-12 
in., slender. Leaves about) half the length of the stem. Umbels 
simple or compound, 1-3 in. diam. Spikelet~s 5-20, broadly 
lanceolate, + in., chestnut-brown. Gluiues acute. Style glabrous ; 
branches 3,:minutel~hairy. Nut one third the length of the glunie, 
3-sided, smooth or obscurely tuberculate. (Fig. 183.) 

Sim1a.-W. Himalaya, from 4000 up to 9000 ft..--Japan. 

7 .  Fimbristylis quinquangularis, Kwntlh ; PZ. .Br. I~ztl. vi. 644. 
Annual, glabrous, verv variable in sizc; steins tufted, 4-24 in., base 
flattened, top 4-5-angled. Leaves usually half the length of the 
stcin, very variable i11 developinent, sometimes none. Umbels 
soinetiines compound to the fourth degree, 4-8 in. diam. or inucll 
sinaller. Spikelets uslially numerous, rarely few, in., liiiear- 
lanceolate, pale brown. Glumes pointed. Style slightly hairy 
near the top, 3-branched. Nut half the length of the glume, 
3-sided, ret'iculate or obscurely t11berculat;e. 

Throughout India, a,scellcling to 6000 ft,.-Tropical Asia.--Auaut,ralia. 
2 0 
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8. Fimbristylls oomplanata, Link ; PI. Br. Ind. vi. 646. Peren- 
nial, glabrous;; rhizome very short,: horizontal, without stolons ; 
stems tufted, 8-24 in.,, flattened near the top. Leaves about three 
fourths the length of the stem, sometimes nearly $ in. broad. 
Uinhels sometimes compound to the third degree, often 4 in. diarii. 
Lower bract nearly erect, flattened, the tip abruptly obtuse. Spike- 

lots usually nnunlorous, & in., linear: dark brown. Gluillcs acutc. 
Style glabrous ; branches 3, minutely ha,iry. Nut hardly orlc trliircl 
tlle length of the glume, %sided, inore or less tuherculate. 

Narkunda.-Throughout India, ascending to $000 ft.-All warm regions. 

9. Fimbristylis junciformis, Kunth ; PZ. Br. Ind. vi. 647. Gla- 
brous ; rhizome woody, usually short ; stems tufted: 4-16 in., 



(2x11. CYPERACEE 563 

rigid, angular or somewhat flattened. Leaves usually short, Home- 
times half the length of the stem, stiff, obtuse. Umbel sometimeu 
compound to the ~econd degree, 1 4  in. diam. Spikelets usually 
in clusters of 2-5 or a few solitary, a-J, in., linear, red-brown. 
Glu~nes acute. Style nearly glabrous, branches 3, hairy. Nut 
hardly one third the length of the glume, 3-sided, nearly smooth. 

Throughout India, amending to  5000 ft.-Madagascar. 

10. Fimbristylis monostachya, Hassk. ; PI. Br. Ind. 1-i. 640. 
Perennial, glabrous ; rhizome none or very short ; stems tufted, 
4-16 in., slender, angular. Leaves half the length of the stem. 
Spikelet solitary, terminal, $--$ in., flattencd, pale yellow. Bracts 
shorter than the spikelet. Glumes apparently in 2 opposite series, 
acute, keel green. Style hairy, branches 3. Nut about half tllc 
length of t h e  glu me, obtusely '3 -sided, minutely tubemulate, base 
much contracted. 

Throughout India, ascending' to  3000 it., common in pastures.-All warm 
regions. 

7. BULBOSTYLIS. Froin the Greek bolbos. a bulb, and stglos, 
a style, referring to the swollen style-base.-Most warm regions, 
abundant in Africa. 

Annual herbs ; stems tufted, erect, very slender, glabrous, leafy 
only a t  the base. Leaves very narrow, the sheaths covered with 
fine, needle-like hairs. Sl~ilielet~s in a head. Gluilles many, ovate, 
brown, ininutely hairy on the back. keel green ; the lowest 1 or 2 
elnpty, the others all containing a 2-sexual flonrer, but the upper- 
most soon \~ithering. Stamens 1-3, usually 2. Style glabrous, 
3-branched, the base swollen in a but>ton-like expansion, which 
becomes discoloured and is persistent in fruit,. Nut snlall, 3-sided: 
obtuse, smooth. 
Spikelets in a globose head . . 1. B. bc~.rb(if(t. 
Spikclets in an  umbel . . 2. B. ca~~ill~ris. 

2 .  Bulbostylis barbata, l i ' u r t l / l ;  El. Br. l ud .  1.i. 651. Stems 
2-10 in. Lcaves half tlie lengt'h of the sicbm. Sl~iliclct~s g-; h . .  
oblollg-la.uceolate, sessile in a globose liead of 3-20. Clunlcs 
acut'e, inargins inin~zt~cl y f riilgcc-1. 

'l'hroughout India, ascending to 4000 it.-&lust warm rcgions. 

2. Bulbostylis capillaris, k ' z r ~ l / /  ; F1. R?,. 1n.d. 1.i. 652. Stfellis 
- 1  I .  Leaves half to t.\\.o thirds the length of the st'enl. Spik?- 
lets ill., narrowly oblong, nearly all solitary on t,he spreading 
raysoof a simple or conlpound nnlbel. Glumes obtuse. 

Bimla,, Charaog.-Himalaya, up t o  8000 ft.-All \ra,rm regions. 
The Hima.l~.yan form is Tar. trijdn of Kunth. 
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8. SCIRPUS. The old 1,atin iiallie for u 1Custr.--1nllabits 
nearly all regions. 

Herbs, glabrous or nearly so ; stelrls erect, tall and robust, 
except in S. squarroszis. Leaves few, none or inany. Spikelets 
in a single head or in an umbel. Glunles irluny, ovate, imbricated 
all round the axis ; the lowcst 1 or 2 enipty, the others all contain- 
ing a 2-sexual flower, but the uppermost soon withering. Bristles 
usually 3-6, sometiines none. Stamens 1-3. Style not swollen at 
thc base, 2- or 3-branched. Nut about half the lengt'h of t,hc 
glume, 3-sided or flattened. 
S~)ilielct.s in a single head. 

Sto~ns 3-sided, robust. Tip of glu~ncs not prolongctl . 1 .  8. rr~ucror~c~tti.~. 
Stems terete, slender. Tip of glumes prolonged, tail-like -1. 8. .cqimrrostbs. 

Spikclcts in an umbel. 
Upper part of sterns nalicd. Cllt~mca notched at thc tip. 

Style 3-branched . . 2 A'. 1acust)~i.v 
Upper pnrt of sterns leafy. C<lunlcs entire. Stylc 2- 

branched . . 3. -5'. c1ii)~ens;c. 

1 .  Scirpus mucronatus, Liu~lz. ; PI. Ur. i d .  T i .  657. Perennial ; 
3tc:rns tufted, 1-2$ It., robust: 3-sided, leafless or nearly so. Spike- 
lets f-J in., in a single, dense, labera1 head. Lowest bract 6-4 in., 
loolcmg like a continuation of the stern. Glumes acute. Bristlc~ 
6-6, rough with recurved hairs. Stalrlena 3. Stylc 3-branched. 
Nut 3-sided, dark brown or black, rough. 

Throughout India, ascending to 6000 ft.--W~'~r~ll regioiis of Eurolm, Asia, 
Australia. 

2. Scirpus lacustris, Lirm. ; Ell. Hr. 17~11. vi. 658. Perennial ; 
stca~s 1 i-4 ft., robust, berete or nearly so. Leaves none or 1-2 
near the base of the stem. Spikelets 4 in., in small clusters or 
solitary on the ravs of a simple or compound umbel, rarely reduced 
to u single cluster. Lowest bract short, erect. Glullres notched 
a t  the tip, a snriall point in the notch. Bristles 5-6, so1lretimr.s 
very short, rough with recurvcd hairs. Stamens 3. Htylc 3- 
branuhcd. Nut 3-sided, pale brown, finally black, sniooth. 

Iiauh~nir to Kumaoi~, 4000-6000 ft., usually grows in laltes C I ~  ~ O I I ( ~ S . - .  

Africa., Australia., N. Anzerica., Europe (Brit:~in, U u l r u ~ b ) .  

3. Scirpus chinensis, M;r r~ro ; E'Z. Ur .  1?~(/ .  vi. 6bd. Percbrrnial ; 
~l tcu~s  2-7 it., solitarv, leafy on thc uppcbr partl. Lcavcs long, in. 
broad. Spikelets ;n.: in cluatrrs of 3-15 on tlre rays of lergc, 
~preaiti~rg, colnpound uillbel 4-8 in. across. TJracts several, the 
l o ~ ~ s t  soirr~t~irr~c~ 20 in. Glulnes ol)tusch. .Bristles none or 3-5, 
sniooth . Stamens 2, rarely 3. Style 2-lsranul~cd. Nut flattclic~cl, 
pale coloured. 

Chumbn to ICurnacm, :ksccndit~g t'o 6000 ft.- C!llina. 

4. Scirpus squarrosus, Lim~.  ; PI. Br. Ind. vi. 663. A~iilnal : 
et'elt~s tufted. 2-12 in., slender., terete. Leavcs fc\v, 1-2 in. : lincnr. 



all basal. Sl)ikelet~ in., in heads of llsually 2-4. JJractv 4-1 iri., 
loaf-like. Glumos abruptly narrowed into a long, recurvecl, tail-like 
tip. Bristles nono. Stamen 1,  sometimes 2. Style 3-branched. 
Xut 3-sidcd. 

N. India, nsconding to  6000 ft.--Tropical Asia, Africa. 

9. ERIOPHORUM. Prom the Grcek erion, wool, and phero, to 
hear ; referring t'o the fruit.-Europe, temperate Asia, N. America. 

Eriophorum comosum, Hrall. ; PI. Br. Ind. vi. 664. A glabrous 
herb ; stems tufted, 4-20 in., erect, slender, leafy only near t l ~ c  
base. Leaves numerotis, linear, often overtopping the steni , 
rough, edges minutely toothed. Spikelets numerous, a-3 in., brown, 
narrowly ovoid, mostly so1it:try on the rays of a cornpound umbel 
2-8 in.*dianz. Bracts longer than the umbel. Glumes manv, 
spirally imbricate, acute, the lower 1 or 2 empty, the others dl1 
containing a 2-sesaal flower. Bristles 6, longer than the qlumc, 
divided into numerous, linear. flat segments elongating in fruit, 
when they form c? tangle of glistJelling, white hairs a t  the tip of I h c  
spikelets. Stramens 3, anthers red-pointcd. Stvle shorter t lian 
t hr nut, 9-branched. Sot slender, 3-sided, poin&d. 

Simla, common on dry hill-sides : Angust-October.--Throughout India. 
ascending to 10,000 ft.-China. 

This plant is often confused with the Bhabitr grass, Ischr~vztrnr cr tqu.s t i jo l i t i /~~,  
\\.lliclh is very woolly a t  the base of the stem. 

E. ~)ol~stccchion. is common in bogr: in Britain and is Iinon-n as Cotton-grass. . 
10. LIPOCARPHA. From the Greel; leipo. t,o 1t.t go. release, 

nand cnrpc, a glnme, referring to the glllmes soon falling off .-Most. 
\va.r~n regions. 

*Lipocarpha argentea, K. Br. : PI. Rr. Inr!. 1-i. 667. A gla- 
broils herb ; stems erect', 6-24 in.. obtusely 3-sided, leafy only 
near the base. Lea\ves long or short, 4 in. broad or less. Spilielcts 
5-4- in., ovoid, in a single terminal cluster of 3-8. Bracts 4-2 in. ., U 

Glumes nzany, crowded, n~enlbranous, obovate, imbricated all 
round the axis, each containing a 2-sexual flower, the npperni~st~ 
soon withering. Scales 2, tlhin, t8ransparent,, nearly twice as long 
as the nut, narrowly oblong. Staillens 3. Nut obscurely 3-sided, 
ohlong-01-oid. St*yle 3-branched, base not su.ollen. 

W. Himalaya, on grassy hill-sides up to C,OOO ft.-Tropical and subtropical 
regions of t,he Old World. 

11. KOBRESIA. In honour of Von Kobres, a collector of 
objectta of natural historv, whose collectlions were purchased by 
IJudarig, King of ~a\-aria;  in 18 1 1 .-N. te~nperate regions, chiefly 
net high le\.els. 

Kobresia fllicina, C. B. ('lwke ; Fl. Br. 1nd. vi. 696. A glabrous, 
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perennial herb ; sterns 2-10 in., erect. Leaves shorter than the 
stem, very narrow, all basal. Glulnes & in., in a single terminal, 
very slender spike, 2-14 in. long ; upper ones containing male 
flowers, the lower a spikelet of one female and one male or a 
female only. Bristles none. Stamens 1-3. Style 3-branched. 
Nut narrowly oblong, partially enclosed in the persistent glume ; 
heak long, protruding, often ultimately recurved. 

Fagoo.--N. W. Himalaya, 8000-10,000 ft .  

12. CAREX. Prom the Greek keiro, to cut ; the leaves of 
many species having sharp, saw-lilre edges.-A genus of about 
1,400 species inhabiting nea'rlv a11 regions. 

Herbs, mostly perennial, ~zsually glabrous except the utricles ; 
stems tufted, erect or nearly so, more or less angular. Leaves 
usnnlly crowded a t  the base of the stem. Bracts long or short. 
Spikelets short, usn,zlly several combined in a terminal spike, if in 
more than one spike the lower ones stalked and often distant 
foriuing an interrupted spike or sometimes a loose or dense 
panicle ; both spiltelets and spikes may consist wholly of inale or 
wholly of female flowers or partiallv of both. Glulnes iinbricatc 
all round the axis, the inid-rib fre&entlg projecting as a bristle- 
like point!. .Flowers 1-sexual, male and female always in sel~i~rat~c 
glurnes. Male flowers : stamens 3, rarely fewer. Fc111alc floncrs : 
ovary enclosed in a ba,g-like bract or utriclc with an opning in its 
contracted top through wrhicll the 2- or 3-l~ranched style protrnde~. 
Nilt flattenccl or 3-sicled, enc1osc:cl \\,it hill t , h ~  lwrsist(~i~t ~lt~riclc. 

Style 2-branched. Nut Battcnetl. 
Spikes ovoid, j in. long, sessile. 

lJtricle winged on thc upper half . 
1Jtricle not winged. 

Ncrves of utricle many, prominent . 
Nerves of ntricle none or few ant1 obsciirc . 

Spikes linear, 1-2 in. long, stallicd. 
Bralr of iitricle much shortcr t,l~nn the body. Glume 

ovato . 
Beak of utricle about as long as the bocly. Glume 

lanceolate, long-pointed . 
Style 3-branched. Nut 3-sided. 

Spilres numerous, in a 1ni.g~ panicle, the uppermost 
ones male a t  the top. 

Spikes oblon,~, crowcletl . 
Spikes linear, distant . 

Spikes 2-8. 
Uppermost spike female a t  thc top, lnnlc a t  tlie 

base, rarely wholly male . 
Uppermost spilie wllolly male. 

Leaves linear. 
liargins of female glumes brown or chestnut. 

Mid-rib of glume prolonged. 
Tip of glume acute . 
Tip of glume notched or truncate , 

5. C'. Rocliebr~iwi. 

9. C. setigera. 
11. C ,  cnrdiolepia. 



Mid-rib of glu~ne not prolonged . . 10. C. hoemnloetor~i. 
Margins of female glume~ white, transparent . 12. 6'. hreviculmie. 

Leaves in. broad. 
Flowering stems naked . . 13. C'. Wrcllichialw. 
Flowering stems leafy . . 14. C. liguluta. 

1 .  Carex nubigena, D. Don ; ,PI. Br. Znd. vi. 702. Stems 
6-30 in., slender. Leaves long, 4 in. broad or less. Spikes in., 
ovoid, sessile, male a t  the top, pale coloured, forming an inter- 
rupted spike 1-5 in. long or sometimes contracted into an ovoid 
head. Glumes female flowers ovate ; inidrib prominent,, 

hardly prolo~iged ; margins white, transparent. Utricle ovoid, 
glabrous ; nerves many, prominent ; beak oblong, linear, usually 
snlooth. Style 2-branched. Kut hardly half the length of the 
utricle, flattened. (Fig. 184.) 

Simla, Naldera, &tiana.-Hilly districts throughout India, 5000-12,000 ft. 
-Mala.ya, China, Japan. 

2. Carex foliosa, D. Don ; PI. Br. Znd. vi. 703, under C. muri- 
a ,  i n .  Stems 12-24 in., slender, rough tlowa,rds the top. 



Leaves long, in. broad. Spikes in., ovoid, sessile, inale a t  the 
top, pale coloured, forming an interrupted spike 1$-3 in. long. 
Glunles containing female flowers ovate, uslially long-pointed ; 
midrib prominent,. hardly prolonged ; margins white, transparent. 
Utricle ovoid, glabrous ; nerves none or few and obscure ; heal; 
linear, rotzgh on the margins. Style 2-branched. Nut hal-dlv 
half the length of the iltricle, flattened. 

Simla, Mushobra, Matima.-Himalaya, 6000-9000 ft.-Nilghids. 
Closely allied to the British C. m ~ r i c n f n .  

* 3. Carex brunnea, T?/u,nb. ; FI. Rr. Ind. vi. 705. Stems 1-3 f t . ,  
slender. Leaves nearly as long as the stem, in. broad or less. 
Spikes 1-2 in., linear. sialked, nodding, red-brown, the uppermost 
inale a t  the top, forming a long, lax panicle. Glumes containing 
fen~a~le flowers ovate. Utricle ovoid ; nerves manv on each face, 
minutely hairy ; margins smoot'h, brown, flat ; lseak straight, 
much shortler than the bodv. St'yle 2-branched ; arms very long. 
brown. Nut ovoid, flattle6ed. 

Hilly districts throughout India, 3000-6000 ft.-Madagascar, Australia. 

4. Carex longicruris, Nees ; Fl. Rr. Ind. vi. 705. Stems 
2 4  ft.: slender. Lealres nearly as long as the stem, + in. broad. 
Spikes 1-2 in., linear, stalked, nodding, red-brown, the upper- 
most male at  the top, forming a long, lax panicle. Glunles con- 
taining female flowers lanceolate, long-pointed. Utricle ovoid, 
red-brown, glabrous ; nerves several on each face ; margins rough, 
green, incurved ; beak straight, about as long as tlhe body. Style 
2-branched ; arms very long, brown. Nut ovoid. flattened. 

Sim1a.-W. Himalaya, 4000-8000 f t.-Ceylon. 

5 .  Carex Rochebruni, Franc?). & Xav. ; PI. Br. Ind. vi. 706, 
under C. remota. Stems 1-2; ft., slender. Leaves nearly as long 
as the stem, in. broad or less. Spilies in., ovoid, sessile, pale 
green, the uppermost male a t  thc. top, lower ones 1 in. or niore 
apart, upper more or less crowded, the whole forming a n~uch 
interrupted spike often half the length of the plant. Gluines 
containing female flowers ovate, acute. Utricle glabrous, ovoid ; 
margins of the upper half winged, minutely toothed ; nerves few 
and weak ; beak short. 8tyle 2-branched. Nut ovoid, fla,ttencci. 

Sim1a.-Temperate Himalaya. 7000-12,000 f t .  
Closely allied to  C .  rrrnotn,, a British plant from which it  differs in the ntricle 

being winged. 

6. Carex condensata, Nees ; Fl. Rr. Ind. vi. 716. Stems 
2-3 ft., robi~st. Leaves nearly as long as the stem, g-i in. broad. 
Spikes 60-200, oblong, in., crowded, red-brown, male a t  the 
top or the terminal ones sometimes wholly male, nearly sessile on 
the rough branches of dense, erect, lateral panicles 1-3 in. long, the 



whole forming a composite panicle often a foot long. Glumes 
containing female flowers ovate, glabrous, except the rough, pro- 
longed midrib. Utricle narrowly ovoid, 3-sided, minutely hairy ; 
nerves few, distinct. ; beak long, slraight,, deeply bifid. Stylc 
%branched. Nut 3-sided. 

Simla, Rlahasu, common in pastures.-Temperate Himalaya, 1WN-10,000 it. 

7. Carex meiogyna, ,Strucl~cy ; PI. Rr. I n d .  vi. 718, under 
(J. ,filicina. Stems 1-3 ft. Leaves long, i - 4  in. blboad. Spikes 
50-200, linear, up to 1 in., lengthening in fruit, not crowded, red- 
brown, male a t  the top, the lower utricles distant, forming an 
oblong panicle usua.lly more than half the length of the plant. 
Glumes containing female flowers ova,te, acute. 'Utricle glabrous. 
narrowly lanceolate, more or less 3-sided ; nerves few, distinct ; 
beak straight, shortly bifid. Style 3-branched. Nut 3-sided. 

Simla, commc~n.-Temperate Himalaya., 3000-9000 ft. 

8. Carex psyerophila, Nees ; Fl. Br. I n d .  vi. 732. Sten18 
1-2 ft., slender. Leaves nearly as long as the stern, narrow. 
Spikes 3-5, rather close, oblong, 4-3 in., the lowest one stalked : 
terminal spike female a t  the top, inale a t  the basc. rarely wholly 
male, the others female. Glumes containing felnale flowers 
ovate, pointed. Utricle glabrous, lanceolate, 3-sided ; nerves 
obscure ; beak short, straight. Style 3-branchecl. Nut 3-sided. 

Nar1;unda.-Temperate Himalaya, 8000-1 2,000 ft. 

9. Carex setigera, I). l)ojz ; FE. Br. Ind. vi. 743. Stems varying 
from 4 in. to 2 ft. Leaves long, linear. Spikes usually 4-8, 
cylindric, erect, varying much in length and thickness, the terminal 
1-3 male, the lower female, usually stalked and rather distant from 
i;he others. Glumes containing fenlale flon-e1-s o\.ate ; margins pale 
brown ; midrib prolonged as a short or long bristle. Utricle ovoid. 
illore or less 3-sided, niinutely hairy ; nerves obscurc. ; beak short, 
oblong. Style 3-branched. Xut %sided. 

Simla, Fagoo, comn1on.-Temperate Himalaya, 7000-10,000 ft.. 
As here described this species includes C'. S c l t i a  and C.  inn11,i.s 

of the Fl. Br. Ilbd. 

10. Carex haematostoma, Nees ; Fl. Rr. I n d .  vi. 744. Stems 
8-30 in., nearly terete. Leaves long or short, linear. Spikes 
2-6, chestjnut-brown, linear-cylindric, 8-1 in., the terminal 1-3 
inale, the lower female, erect, short41y stilked. rather distant from 
the others. Glunies containing female flowers ovate, acute ; 
~nargins chestnut-brown. Utricle ovoiri, more or less 3-sided, 
chestnut-purple towards the top, minutely hairy ; nerves few, 
obscure. Style 3-branched. Nut stalked: oblong-ovoid, obscurely 
:hided. 

Nar1cunda.-Tealparate Himalaya, 9000-17,000 ft.-Tibet. 
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11. Carex cardiolepis, Nees ; PI. Br. Ind. vi. 744. Stems 
6-18 in. 1,eaves short or long, linear. Spikes 3-5, cylindric, 
4-1 in., erect, the terminal one male, the others female, often rather 
distant from each other. Glumes containing female flowers 
oblong-ovate ; margins chestnut-brown ; tip truncate or notched ; 
midrib prolonged as a rough bristle. Utricle ovoicl, 3-sided, 
minutely ha.iry ; nerves numerous, rather prominent ; beak very 
short. Style 3-branched. Nut 3-sided. 

Sim1a.-W: Himalaya, 6000-1 1,000 ft.-Afghanistan. 

12. Carex breviculmis, R. BY. ; Fl. BT. Ind. vi. 746. Stenis 
4-16 in., slender. I ~ a v e s  short or long, linear. Spikes 2-5, 
cylindric, a-4 in., pale coloured, nearly sessile, usually clo~e 
together or the lowest one distant, terminal spike male, the 
others female. Glumes containing female flowers ovate ; margins 
white, transparent ; midrib prolonged as a long, rough bristle. 
Utricle ovoid, 3-sided, minutely hairy ; nerves few, obscure ; beak 
very short, Style 3-branched. Nut 3-sided, usually crowned 
with the dilated base of the style. 

Simla, Baghi.--Hilly districts throughout India, C000-10,000 ft,.-China, 
Australia. 

13. Carex Wallichiana, Prescott ; Fl. Br. Ind. vi. 747. Stems 
6-30 in., robust. Leaves all basal, nearly a,s long as the stem, 

in. broad ; sheaths fringed with long hairs. Spikes 4-8, cylindric, 
-- 2 1i in., the upper 1-3 male, close together, the lower feinale, 
erect, stalked, distant. Glurnes containing female flowers ovate, 
white, acute ; midrib often prolonged as a long, rough bristle. 
Utricle ovoid, 3-sided, densely covered with inin~ite hairs ; nerves 
few, obscure ; beak short, deeply bifid. Style 3-branched. Nut 
shortly stalked, %sided. 

Sainj, Giri valley.-Throughout N India, ascending to  0000 ft.-Afgh anistnn. 

::: 14. Carex ligulata, iVees ; Fl. Br. Ind. vi. 747. Stenis 
12-30 in., leafy. Leaves 6-12 x :-+ in. Spikes 6-8, cylindric, 
1-1 $ in., grey or pale brown, terniinal one male, the others female, 
distant, erect, shortly stalked. Glulnes containing fen~nlc flowers 
ovate, acute ; margins white ; midrib usui~lly prolonged as a short, 
rough bristle. Utricle ovoid, 3-sided, densely covered with iiiinutc 
l~airs ; nerves obscure ; beak oblong, notched. Style 3-branched. 
Nut 3-sided. 

Kashmir to Nepal, 5000-7000 ft.-China, Japan. 
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CXIII. G R A M I N E E  

Amnard  or perennial herbs, shrubs or trees in Bambusece, often 
having underground. creeping stems or rhizomes ; roots fibrous 
or occasionally tuberous ; steins erect or decumbent, often tufted, 
terete or slightly flattened, usuallv hollow between the joints. 
Leaves mostly crowded near the bise of the stem, the upper onen 
alternate ; sheathing ; sheath split longitutlinally and usually 
furnished a t  the top with a short appendage or ligule, which is 
~nembranous or scarious or reduced to  a ring of hairs ; blade 
narrow, usually flat and entire, parallel-veined, the inargirls 
of ten inrolled especially when dry. Flowers generally 2-sexual, 
in spikelets arranged in terminal spikes, racemes or panicles. 
Panicle-branches often spreading only when in flower or fruit 
and so~netimes so short as to form a compact or even cylinclric 
panicle. The axis of the whole inflorescence is called the 
rhachis and that of a spikelet the rhachilla. Each spikelet 
consists of 3 or several or sornetiines inany scale-like, keeled 
bracts or glunzes arranged alternately on opposite sides of the 
spilrelet, their concave faces towards its axis, and the inidrib 
frequently prolonged as a bristle or awn. Usually the 2 lowest 
or out,enuost glumes are nearly opposite and enclose the flonrcr or 
flowcrs con~titut~ing the s13ikeletf. 111 a few genera there are more 
than 2 cinpty gluines, rarely only one. Each flower usually 
consists of a flowering glulne enclosing a rather smaller. flai, 
2-ncr1rcrl bract or glulr~e, called the pale, placed with its back 
to the rhachilla or axis of the epilrelet. Betn eel1 the flowering 
glume and the pale is the flower prol~er consisti~lg usuallv of 2, 
rarely more. minute, hypogynous scales called lodicules" reprc- 
senting the perianth in otjher Orders, the stalllens and the ovary. 
Stamens 3, rarely inore or fewer ; filalnents long, hair-lilie, usually 
frec ; a.nt,hers linear, rersat,ilc. cells 2, parallel or more or less 
cliverging a t  both ends. 01-ary l-celled, l-01-uleci, crowned by 2, 
rarely 3 or 1, feathery styles. Fruit or grain seed-like, witIhsthe 
very thin pericarp inseparable froin the seed, frec as in Triticunl 
or adhering to the pale as in Avena or to both pale ancl 
flowering glulne as in Horde.um. At the base of the grain is a 
scar indicating the position and shape of the usually very minute 
embryo. It is often convenient to refer to the empty and flowering 
glumes collectively as gluines ; thus a spilrelet containing two 
empty and three flowering glumes is described as 5-glumed. t ~ h e n  
a spikelet conteains more than three gluines above the empty ones the 
uppermost or the lowermost inay enclose a inale or only a rudi- 
mentary flo~ver. In  some genera the rhachilla is prolonged above 
the terminal flower and naked or bearing 1-3 rudiinentary glumes. 
In the following keys and descriptions the spikelets are often 
described as awned or awnless, because i t  is easier to put it this way 



than to pnrticularise the glume or ~ l u n ~ e s  bearing the skims. 
Particulars on this point are given in the de~cript~ions of the 
genera and species.-This natural Order, a,lthough not the most 
numerous in genera and species, is the most generally dispersed, 
almost reaching the altitudinal and latitudinal limits of flowering 
plants and covering more of the surface of the earth than any 
other class of plants. Moreover, it stands first in importance in 
the dietary of man and beast. 

The following conspectus and key are mainly adapted froin Bentham and 
Fioolter's flcnern Plnntnrltm anti Hooker's Flora of British Indin. 

CONSPECTUS OF THE TRIBES (exceptions omitted). 

SERIES A.  PANICACEB. Spikelets 1- or 2-flowered, if 2- 
flowered the upper flower fertile, the lower mule or rudinlcntnry. 
Stalk of spikelet jointed below the empty glumes. 

TRIBE I. Paniceae. Spikelets usually hermaphrodite, spicate or 
paniculate. Rhachis of the inflorescence not jointed. Plower- 
i~ lg  glurrle not awned, hardened in t'he fruiting stage or at  
least stiffer than the outer ones. 

TRIBE 11. Zoysieae. Spikelets hermaphrodite or some imperfect. 
Rhachis not jointed. Spikes simple, solitary or in clusters. 
Flowering glume men~branous, usnally smaller than tlhe 
empty ones and transparent. 

TRTBE 111. Andropogoneae. Spikelets in pairs or bhe terminal 
in threes, along the rhachis of a spike or the branchcs of 
a panicle. Plowers homogainons or heterogamous in each 
a .  Flowering glum(. snlaller than the cmpt,y ones, trans- 
parent ancl often inrnccl. 

SERIES B. POACE&. 8tallt of spiltelet not jointed below tlhc 
empty glumes. Rhachilla often jointed abol~c t'hc persist'ent lower 
glumks. produced beyond the fertile flowers in t'he form of a stalk 
or bearing emptv glumes or imperfect flowers ; or soinetiil~cs, as 
in the i~annnicnce&, bearing one terminal fertile flower, but wllirl~ 
cvent1ually disarticulates above the persistent empty glunles. 

TRIBE IV. Phalaridez. Spiltelet's bea,ring onc tc.i-nlina1, herma- 
phrodite flower. G1umc.s G ?  or 5 and a pale, 1-ncim\-cd 01, 

keeled. 

TRIBE V. Agrostideae. Sl~iltclets 1-flowc~~cd. Ithachilla nalrcd 
above the flonrer or prodlxccd in thc form of n brisflc 01. 

stalk. 

Huh-tribe 1 .  Stipeae. Panicle loose or q)iltc-liltc. P l o ~  cl-ing 
glume usually terminating in an awn, closcly covering tlhe 
grain in fruit. Rlhar:l~illa not produced beyond the flower. 
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Sub-tribe 2. Phleoideae. Panicle spike-like, dcnge, cylindrical 
or aubglol~ose. Flo~-ering glulno awnless or 1-3-awned , 
loosely enclosing the grain in fruit. K hauhilla sonietirnr~s 
produced. 

Sub-tribe 3. Sporoboleae. Paniclc loose or reciuc:cd to a siml~lc 
raceine. Flo~trering glume awnless. Grain with rnore or 
less open glumes. Khachilla not produced beyond thc 
flower. 

Sub-tribe 4. Euagrosteae. Panicle various. usually looncb. 
Flowering glume usuallv furnished with a dorsal awn. 
Grain loosely included i i  tlie glumcs. 

TRIBE V1. Aveneae. Spikelets 2- or rarely many-flowered, 
mostly paniculate. Flowering glulile furnished with a dorsal 
or terminal awn or in the cquadly 2-flo~vered genera awn- 
less. Rhachilla oftell produocd above the flobvers. 

T~ZIBE VII. Chlorideae. Bpil~elet~s 1- to niany-flowered, arranged - 
in two sessile rows along one side of the rhachis. 

TRIRE VI [I. Festuceae. Bpikeletls 2- to inany-flo~vcred, \variously 
panicled, rarely racemose. Flowering gluiue awnless or fur- 
nished with one or more, sometimes numerous, terminal awns. 

TRIBE IX.  Hordeae. Spilrelets 1- to many-flo~vered, scssilc in 
the hollo\vs of thc rhachis of sirnple spikes. 

TRIBE X. Bambuseae. Shrubby or arboreous. Leaves flat. 
almost always jointed to t'he sheath. Spikelets 1- t'o many- 
tlowered. Lodicules often 3. Stamens usually c.xceeding :{. 

SERIES A. PANICACEiE. Spikelets 1 - or 2-flo~vereci ; if 2- 
flowercci the upper flo~ver onlv fertile, the lo\ver inale or rudinicn- 
tary, except in isaclmc, n.he;e both are soiueti~i~es fertile ; stalk 
of spikelet jointed below t'he eiiipty gluiiies, except in Is(rc1u~e 
and ArundineZZa (see also Ye?z?cisetum), t'he joint often not obvious, 
escel~t in the fruiting spilielet' . 

TICIBE I. Paniceae. Spilrelets usually 2-flo\vered ; t8eriiiinal 
Ho\\.er 2-sexual, fcrtlilc ; lower male or rudiinentar_\l, rarcly both 
f~>rtilc ; in Paspulu~rz the 1011-est gluine 11 aating or ulinute. 

S1)ilcelctu ,zwnleuy, except 111 P n ~ ~ i c i r t r ~  C'r.u,-ytrl!i, alld 11oL uurrou~ldcd by all 
invc)lucre of bristles. 

Sl~il<elets crowded on the straight, spike-like branche~ of 
tho panicle. 

Lower eillpty glulne ~n inu t t  or ~vanting. Lower flower- 
ing glulne elnpty or so~uetilnes containing a rudi- 
iueiltnrp HOWPI' . . 1, Puspalu?~t. 



Lower e~ilpty glurue shorter than the upper, but 
obvious. Lower flowering glurne contaiuing a 
rudin~cntary or male flower or empty . . 3. l 'ut~icim. 

Sl~ilielets scattered on hi- l i l re ,  drooping brancllcs, 
2-flowered, both flowers often fertile. lthachilla 
jointed above the 2 equal, empty glumes . . 2. Isucl~r~e. 

Spikelets awned, but not surrounded by an irlvolucrs of bristles. 

Spikelets 1-flowered. Empty glumes 3, nearly equal, 
the lowest long-awned. Flowering glunle not awned . 4. Opl isme~~us .  

Spikelets 2-flowered, not jointed. Empty glumes 2, 
unequal, acute. lplowering glulne awned . . 5. A~undi.t~elEu. 

Spikelets awnless and surrounded by an involucre of bristles. 

Spikelets in spikes or in a cylindric, tapering panicle ; 
stalks bearing an involucre of long bristles and not 
jointed a t  the base . . 6 .  Seluricc. 

Spikelets in a dense raceme ; stalks bearing an involucre 
of long, sometimcs fringed bristles and jointed a t  
the base . . 7. Per~.nisetiur~~. 

TRIBE 11. Zoysieae. Spilielets in a slender raceme, 1-flo\\rered, 
very narrow, falling off with their stalks. Empty glumes 2, long- 
awied . 8. Perotis. 

TRIBE 111. Andropogoneae. Spilcelets in spikes or panicles, 
rarcly in racemes, 1-flowered (except in Isch~emum and the sessilc 
spikelets of Yogonatherum, Apluda and Rottboellia), hairy, rarely 
glabrous, usually in pairs, one sessile, the other stallied, alilze 
or dissimilar, soinetimes in threes, one sessile, two stalltecl, 
rarely solitary. Empty gluines 2 or 3, of firincr tcxture and loilgcr 
than the flowering glumes. Plouering glumes sinall, very thin, 
nsually bifid, with a long awn. 

Spikelets in simple spikes. 8pilrea clustered, rarely solitary. 

Spikelots in pairs, both alike. 
Spilres not jointed, very many. Spikclcts 1-flowcrcd, 

partially enveloped in a tuft of long, ycllow hair8 . 9. 111iscunllius. 
Spikes jointed, soon brcalring up, 2-10. Spil<clets 1- 

flowered, nearly glabrous or more or less cnvelul~cd 
in brown or white hairs . . 11. lJollinici. 

Spikes one to scveral. Spiltelcts 2-flon.ercd, ci~cli 
wit11 a tuft of short hairs a t  its base . . 14. I s c I ~ r n t ~ ~ i ~ ~ t ~ .  

Spilres scveral, rarely only one, thick, cyli~itlric, 
jointcd. Spilrulcts 2-flowered, somctinics dis- 
similar, idpressed against or partially sunk in tho 
rhachis . . 1 S. liollbocllitr. 

Sl~ikclcts in pairs, dissimilar (see also Iloilboelliri). 
Spikes solitary, slender. Sessile spikelet 2-flowcrccl ; 

stalked spilrelet 1-flowered . . 16. l'ogor~ntlicrutn. 
Bpikcs digitatvly or u111l)ellately clustered or ill pairs, 

~.ikrely solitary, nhrathcci in a sl~atlie-liltc bract . 19. ~ l ~ ~ d r o ~ ~ o g o t b . '  
Sl~ilicletn solitary, sessilc, ~sua l ly  accofi~l)anicd by tl~c. 

stalk of a second abortive spikelet. Spikes 2 or 
more, clustered , 16. ~ l r t ? ~ r u , c ~ t ~  



Spikelets in panicles. 

Spikolots in pairs, the terminal onerr tiometimotl in 
threes. 

Spikelets dissimilar, unawned, each tipikelet enveloped 
iu a tuft of long hairs . . 12. Saccharu~n. 

Spiltelets dissimilar, awned, ternlillal ~1)iltelets l ~ ~ u a l l y  
in threes . . 19. A~tdropogon.~ 

Spikelets similar, awned, each spikelet Illore or leria 
ellveloped in a tuft of hairs . . 13. EriantI~u8. 

Spikelets 7-9 in a spike, only 1-3 of the ul)lJur olles 
fertile, awned, terminal spikelets in threes.  spike^ 
in clusters of 2-8, each cluster and each spilze sheathed 
in a spathe-like bract . . 20. Anthistirirr. 

Spikelets all in threes. 
Spikelets awned, all l-flowered, sessile spikelet male, 

tltslked ones 2-sexual. The otherwise naked paniclc- 
branches bearing a t  the tip 3 spilreletu . . 10. S ' ~ J O ~ ~ O ~ ~ O ? Z .  

Sessile spikelet 2-flowered ; one of the utalked tipikc- 
lets reduced to an empty glunic, the other con- 
taining a male flower. Naked panicle-branchcs 
bearing a t  tho tip 3 spikelets aheathed in a pointed 
braot . . 17. Apludu. 

Spikelets awned, dll l-howcred, tikssile 'sl)ilt;let 2- 
sexual, stalked ones male or rudimentary. Naked 
panicle-branches bearing a t  the dilated tip 1 4  groups 
of 3 spikelets each . . 19. -4 ndropoyon. 

SERIES B. POACE&. Spikelets not jointed belo\\? t.he cnipty 
glulnes, the joint or joints, if presentl, always abol-e t,licm, onc- to 
many-flowered ; if inore than one, the lower flower or flowers 
fertile, the upper often ilzalc or rudimentary, except in Yl~rag-  
ncites. Rhachilla often prolonged above the upper~nost flon.ering 
glu173c. 

TRIBE IV. Phalarideae. Spikelets in., in ovoid or cylindric, 
spilic-like panicles, flattenedl 'l-flol~rcreci. Empty glunies 2, ncarly 
equal, longer than the flo\\.ering glilme, keels lr.higec1. Rhachilla 
not prolonged . 21. Pliaktri.~. 

ti ti^^ V. Agrostideae. Spikelets in ciense, spike-like or more 
or lcvs spreading pitnicles, l-flo~vered or occasiorially 2-flowc~med in 
dgrostis Hoylea?za. lthuchilla rarely prolonged. 

spikc1et.s ill dellse, ovoid or cyhldrio, spilre-like panicles. Plo~vuring glu111c 
thin, transpasent. 

E l l ~ l ) t ~  gluilles equal, their kcels ternlinati~lg in short 
points . , 26. PJ~le~~wt. 

E~lipty glunies ,zl\?iless, unitctl nc1ur the basc . . 97. Abpcctotts. 
Enipty glumes a\vned 011 thc back below the tip . . 28. Yolypgo ,~ .  

Species 3, 4 and 5. 2 Species 6 a11d 7 
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Spikelets in more or less spreading, loose panicles. Rhachilla not prolonged, 
except in Deyeuxio. 

Spikelets awned. 
Spikelets k;5 in. Empty glumes unequal. Flower- 

ing glume rigid, tip produced in a long, 3-branchcd 
awn. . 22. Aristidu. 

Spikelets in. Empty glunles nearly equal. Fruit- 
ing glume narrow, acurninate, tip produced in a 
long, simple awn . . 23. Slipa. 

Spikelets $ in. Empty glunles nearly equal. Pruit- 
ing glume obovoid or rather broad, t ip narrowed 
into a long, simple awn . . 24. Oryxopsis. 

Spikelets minute. Flowering glume shorter than the 
empty glumes, hairy, thin, shortly awned on the 
back, tlp truncate, minutely jagged . . 30. Agr0stis.l 

Spikelets minute. Flowering glume stiff, hairy on 
the lower half, narrowed into a long, slender awn . 31. Muehledergia. 

Spikelets 4 in., narrow. Empty glumes unequal, 
long-pointed. Flowering glume much shorter, 
awned, enveloped in a tu f t  of long, silky hairs . 32. Calurnagrosfis 

Spikelets & in. Rhachilla terminating in a tuft of 
hairs. Flowering glume thin, tip 2-lobed, awned 
in the cleft . . 33. Deyeuxic~. 

Spikelets awnless. 
Spikelets -2 in. Empty glumes nearly equal, thin. 

Flowering glu~ne thick, smooth, hard, shining . 2;. ~Ifi l ium. 
Spikelets minute. Glumes thin. Empty glumes 

unequal. Flowering glunle acute. Grain free 
from the glumes ; pericarp loose . 29. Sporobol~is. 

Spikelets minute. Flowering glume shorter than 
the empty glume, thin, glabrous, t ip truncate, 
minutely jagged . 30. Bgrostis." 

TRIBE VI. Aveneae. Spikelets h-1 in., in panicles, narrowr, 
terete, 2-5-flowered. Flowering glume long-awned. 

Flowering glume 24-lobed a t  the tip, awned on the 
back. Grain adherent to  the pale . . 34. Ave7tn. 

Flowering glume produced in 2 long points, awned in 
the cleft. Grain free . . 36. Du?~tho~~ia .  

TRIBE VTI. Chlorideae. Spikelets sinall or minute, sessilc in 
2 rows along one side of the usually digitately arranged spikes. 

Spike solitary. Spilielets 3-10-flowered. Empty 
glumes very unequal. Flowering glume toothed and 
awned at the tip . . 36. Tripogo?~. 

Spikes 2-5 in a cluster. Spilielots 1-flowered, not 
awned. Empty gluines nearly equal . . 37. Cynodo~t. 

Spilies 4-7 in a cluster. Spikelets 3-6-fluweretl, nu t ,  
awned. Empty glunles unequd . . 38. Eleu,si7te. 

TRIBE V l l r .  Festuceze. Spikelets in sp~.t*ading or contractd 
panicles, rarely in spikes, 3- to many-flon.ered or solnct,il~les only 2- 
flowered in Koeleria and in Ercrgrostis interrupla, stallred or rarely 
sessile. Rhachilla usually jointcd below each fertile flowering 
glume, often prolonged, tip naked or bearing 1-3 rudimentary 
glumes. 

Species 1 and 2. Species.3 and 4. 
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Stems ti-I0 ft., erect. Leaves 1-2 ft., flat, broad. Spikolets 4 3  in., hairy 
3-8-flowered, forming large, dense, erect, ehining, silky panicle8 

Rhachilla glabrous. Lowest flower 2-sexual. Empty 
glumes as long as the spikelet, nearly equal. Flower- 
ing glume covered on the lower half with long hairs, 
tip 2-lobed, shortly awned . . 30. Artindo. 

Rhachilla densely hairy. Lowest flower male. Empty 
glumes shorter than the spilselet, very unequal. 
Flowering glume of fertile flowers narrowed into 
a long point. . 40. Pltragmiles. 

Empty glumes much shorter than the lowest flowering 
glume, very unequal. Flowering glume bearded a t  
the base, fringed, tip bifid, shortly awned. Lowest 
flower 2 sexual . . 41. ~%"eyraudin. 

Stems 1-4 ft. Spikelets glabrous or nearly so, in panicles or spicate in Rrachy- 
podium and Eragrostis nardoides. 

Spikelets awned. 
Spikelets f in., 3-5-flowered, flattened, in one-sided, 

ovoid clusters. Flowering glume rigid, 5-nerved, 
shortly awned. Ovary glabrous . 45. Dactylis 

Spikelets 4 4  in., 3-8-flowered. Flowering glume 
ending in an awn. tip not notched. Ovary glabrous 
or slightly hairy on the top . . 48. Festuca. 

Spikelets +1& in., 7-14-flowered. Tip of flowering 
glume notched, awned. Ovary densely hairy on 
the top . . 49. Bromus. 

Spikelets &2 in., 6-18-flowered. Tip of flowering 
glume narrowed into a slender awn. Ovary densely 
hairy onthe  top . . 50. Brachypodium. 

Spikelets awnless. 
Flowering glume 3-nerved. 

Spikelets minute or rarely 4 in., several- or many- 
flowered. Rhachilla not prolonged . . 43. Eragrostis. 

Flowering glume more than 3-nerved. 
Spikelets jt-f in., 24-flowered, crowded. Rhachilla 

prolonged, tip naked. Flowering glume 5-nerved 
a t  the base. Ovary glabrous . 42. Roelerin. 

Spikelets in., 3-5-flou~ered. Rhachilla-tip 
bearing two or three rudimentary glumes. 
Flowering glume acute, 7-9-nerved. Ovary 
glabrous . . 44. Melica.. 

Spikelets $4 in., 2-7-flowered. Rhachilla pro- 
longed, tip naked. Flowering glume acute, 
usually hairy near the base. Ovary glabrous . 46. Poa. 

Spikelets 4 in., usually 4 flowered. Rhachilla 
prolonged, tip naked. Flowering glume blunt, 
7-nerved. Ovary glabrous . . 47. Glyceria. 

Spikelets 3 in., 3-4-flowered. Flowering glume 
acute, 5-7-nerved. Ovary hairy on the top . 48. Festuca.2 

TRIBE IX. Hordeae. Spikelets three- to many-flowered, flat- 
tened, solitlary, sessile in notch-like grooves and alternate on the  
rhachis of a simple spike. 

Spikelets 1-4 in., placed edgewise to the rhachis. 
Empty ggume only one, except in the terminal spike- 
let. Ovary glabrous . . 51. Loliunz. 

Except F. m.odes?o. F .  naode.stn only. 



Spikelets 4-1 in., placed broadside to  the rhachis. 
Empty glumes 2. Ovary hairy on the top. . . 52. Agropyron. 

TRIBE X.  Bambuseae. Shrub-like or arborescent. Stem-joints 
furnished with caducous sheaths. Leaves flat, the blade abruptly 
narrowed into a very short stalk. 

Spikelets spineless, 2- to  many-flowered, in short 
racemes. Stamens 3 . . 53. Arundinaria. 

Spikelets spinous, 2-3-flowered, crowded in globose 
clusters. Stamens 6 . . 54. Dendrocalamus. 

SERIES A. PANICACEB. 

1. PASPALUM. From pa~palos, one of the Greek names of 
Millet.-All warm regions. 

Annual or perennial ; stems erect or ascending. Leaves usually 
glabrous except the mouth of the sheath. Ligule short, truncate 
or jagged. Spikelets unequally stalked, in clusters of 2-4 on 
straight spikes digitately spreading from near the top of the sten1 
or distributed a t  intervals along the rhachis, & in. or less, 1-flowered 
or with a second rudimentary flower, flattened, jointed below the 
empty glumes. Gllimes normally 4, often only 3 ; lowest minute 
or wanting ; second distinct, membranous, empty ; third mem- 
branous, usua'lly empty, sometimes containing a rudimentary 
flower ; fourth thick, smooth, containing a 2-sexual, fertile flower. 
Pale nearly as long as the fourth glume. Stamens 3. Styles 2, 
free nearly to the base. Grain free within tho hardened glume 
and pale. 
Spikelets &-Q in. 

Margin of rhachis minutely toothed . . 1. P. sanguinnle. 
Margin of rhachis entire . . 2. P. ambigzcum. 

Spikelets less than ,1, in, 
Stelks of spikelets smooth . . 3. P.longijlorum. 
Stalks of spikelets rough . . 4. P.Roylean?b?n. 

1. Paspalurn sanguinale, Lamk. ; PI. Br. Ind. vii. 13. Stems 
6 in. to 3 f t . ,  erect or ascending from a decumbent, branched base, 
often rooting a t  the joints. Leaves 1-12 xi-& in., flat, glabrous 
or the sheath hairy. Spikes usually 4-8, sometimes more, 3-6 in., 
margins minutely toothed. Spikelets &-& in. Lowest glume 
minute ; second about half the length of the third and fourth, 
which are nearly equal. (Pig. 185.) 

Sim1e.-Throughout India, ascending the Himalaya to 6000 ft.-All wa.rm 
countries. 

Panicum sanguinale and Digitaria sanguinalis are synonyms. 
I n  the Fl. Rr. I d .  this species is divided into nine varieties, of which the 

following four occur or may be expected to occur a t  Simla, :- 
Var. 1.  eruciatum. Spikes 2-3 in. Spikelets glabrous, purple. Flowering 

glume suddenly narrowed a t  the tip into a short point.-Simla and below 
Kotgurh. 
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Var. 2. cornmutaturn. Spikes 3-6 in. Second and third glumes glabrous 
or pubescent or shortly fringed. Flowering glume tapering into s point.- 
Simla, very common. 

*Var. 3. ciliare. spikes 3-6 in. Second and third glumea fringed with 
long hairs.-Common in the plains, ascending to 6000 ft. 

*Var. 4. Rottleri. Stems 4-10 in., much-branched from the tufted, prostrate 
or creeping base. Spikes 2-5, rarely more than 1-3 in. Secolld and third 
glumes pubescent or shortly fringed.-Common in the plains, ascending t o  
6000 ft.-An introduced weed of cultivation in S. England. 

2. Paspalurn ambiguum, DO. ; FI. Br. Inn. vii. 17. Stems 
6-12 in., diffusely spreading or ascending from rt decumbent base. 
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Leaves 1-2 in., glabrous except the mouth of the sheath. Spikes 
2-6, 1-2 in. long, margins entire. Spikelets $ in., minutely 
hairy. Lowest glume often absent' ; second acute, as long as the 
two upper ones. 

Sim1a.-W. Himalaya, 5000-10,000 ft.-N. Asia, Europe, including Britain. 
Panicurn, glabrurn and Digi tar iu  htimifzc.ca, are synonyms. 

* 3. Paspalum longiflorum, h'etr. ; PI. Rr. Ind. vii. 27. Stems 
6-18 in., tufted, more or less procumbent and rooting a t  the joints. 
Leaves usually 4-2 in., glabrous except the mouth of the sheath. 
spikes 2-5, very slender, 1-4 in., silvery white. Spilselets less 
than +5 in., glabrous or minutely hairy ; stalks smooth. Lowest 
glume absent ; second nearly as long as the two upper ones. 

Throughout India., ascending to 6000 ft.-Tropical and subtropical regions 
of t,he Old World. 

4. Paspalum ~ o ~ l e a n u m ,  Nees ; Pl. Br. Ind. vii. 18. Stems 
12-18 in., tufted, erect. Leaves 2-6 in., erect, glabrous except 
the molith of the sheath. Spikes 2-5, very slender, 1 4  in., 
silvery white. Spikelets less than f5 in., densely and minutely 
hairy ; stalks rough with min.ute pomts. Lowesb glume absent ; 
second nearly as long as the two upper ones. 

Sim1a.-Hilly districts throughout India, ascending to 7000 ft. 

2. ISACHNE. From the Greek isos, equal, and achne, a glume, 
referring to the equal g1umes.-Tropical and subtropical regions. 

Perennial ; stems erect or ascending. Leaves flat, rough, 
narrowly lanceolate ; sheaths hairy along the margins. Ligule a 
fringe of hairs. Spikelets numerous, globose, gla,hrous or mi- 
nutely pubescent, & in., 2-flowered, stalked, not jointed a t  the 
base, scattered along the very slender branches of a loose, spread- 
ing panicle. Glumes 4, nearly equal, hemispheric ; second empty ; 
third sessile, containing a male: female or 2-sexual flower ; fourth 
minutely stalked, jointed a t  the base, containing a' 2-sexual flower. 
Stamens 3. St.yles 2, free nearly to the base. Grain free within 
the hardelled glume and pale. 
Leaves 52 in. broad. Panicle 6-14 in. . . 1. I .  a l b e n ~ .  
Leaves 4-$ in. broad. Panicle 2 4  in. . 2. I. hirnalaica. 

1. Isachne albens, Trin. ; Fl. Br. Ind. vii. 22. Stems 1-4 ft., 
erect, often branched. Leaves 2-12 x i-2 in. Spikelet's pale 
green or nearly whit1e. Panicle 6-14 in. 

Sim1n.-Occasional in the plains and ascending to 6000 ft.-China, Malays. 

"2. Isachne himalaica, Hook. 1. ; Pb. Br. Ind. vii. 23. Stems 
1-2 ft., often ascending from a decumbent base. Leaves 
2-12 x 4-Q in. Spikelets green or pale purple. Panicle 2-4 in. 
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Occasional in the plains, ascending to GOO0 ft.. and usually growing in wet 
places.-Temperate and subtropical Himalaya. 

3. PANICUM. The classical. name.-A vast genus represented 
in all warm countries, but most abundant in the Tropics ; it 
includes most of the cultiva.ted Millets. 

Annual or perennial ; sterns erect or more or less decumbent, 
sometimes rooting a t  the lower joints. Leaves flat, ; sheaths hairy 
a t  the mouth and often along the margins. Ligule none or a ring 
of hairs. Spikelets ovoid, i r k  in., 2-flowered, stalked or sessile, 
jointed below the empty glumes, lilore or less crowded on straight 
spikes distributed along the rhachis or combined in a panicle. 
Glumes 4 ; 2 lower membranous, emptv, lowest sinall but always 
obvious, the next longer ; third membranous, nearly equal to the 
fourth, containing a male or a rudimentary flower ; fourth of firmer 
texture containing a 2-sexual, fertile flower. Stalllens 3. Stvles 2, 
free nearly to the base. Grain free, enclosed within the sLining, 
hardened glume and pale. 

Spikelets glabrous. 
Spikelets nearly or quite sessile. 

Spikes alternate on the rhachis . . 1. P. jlavidun~. 
Spikes crowded in a panicle. 

Sterna 6-18 in. Annual . 6. P. plicatunt. 
Stems 2-6 f t .  Perennial . 7. P. rhuchitrichum. 

Spikelets long-stalked . . 5. P. pilopodium. 
Spikelets hairy. 

Spikelets in clusters of three. Lea,ves long. 
Spikelets awned . . 2. P. Crw-galli. 
Spikelets awnless. s eaves h in. bioad : . 3. P. wlonum. 

Spikelets alternate. Leaves short, 1-2 in. . 4. P. villosum. 

*l. Panicum flavidum, Ketz. ; Fl. Br. Ind. vii. 28. Aiinual ; 
stems branching froin near the base, 1-2 ft., erect, leafy. Leaves 
glahrous except near the top of the sheath, 3-5 x A-$ in. Spikelets 
glabrous, sessile, crowded in 2 rows on several erect spikes $-1 in. 
long, alternate on the rhachis. Lower einpty glume half the length 
of the upper ; uppermost glullle ininutely dotted, abruptly pointed. 

Colnuon in watery places on the plains throughout India, ascending to 
6000 ft.-Tropical Asia and Africa. 

2. Panicum Crus-galli, Lhz~z. ; Fl. Br. Ind. vii. 30. Annual ; 
stems 2-3 ft . ,  ascending from a deculllbent base. Leaves long, 
&-1 in. broad, glabrous or hairy. Spikelets about & in., excluding 
the awns, minutely bristly, in clusters of 3, one nearly sessile, the 
other two unequally stalked, crowded on the numerous branches 
of a close, erect, narrow panicle ; branches 4-4 itl. Lower empty 
gluine broad, about one third the length of the shortly awned, 
upper one. Lower flowering glume long-awned, awns very vari- 
able in lengt'h. 



Colnmon in wa,tery places on the plains throughout India, ascending to 
6000 ft.-All warm countries ; occurs occtwiondly as a weed of cultivation in 
S. England. 

A variet,~, ffrurnenlaceum, is cultivated under the name of Yawan in thc 
lower hills as a rainy season crop ; in 1877 there were some fields of i t  below 
Merlin Park, Simla. The spikelets are without awns, crowded on numerous! 
incurved branches about  1 in. long. 

"3. Panicum colonum, Linn. ; Fl. Br. Ird.  vii. 32. Annual ; 
steins 2 ft. or more, erect or ascending. Leaves glabrous, long, 

in. broad. Spilcelcts minutely hairy, in clusters of 3, one nearly 
sessile, the other two unequally stalked, crowded on the &-1 in. 
long branches of an erect panicle. Lower empty gluine 5 the 
length of the upper, both acute ; upperinost glume hard and white 
in fruit. 

Common in the plains throughout Inclia, ascending to 5000 ft. ; solnetimes 
cultivated.-All warm count.ries. 

The typical forms of P. Crzls-gnlli and P, colon.um are connected by int,cr- 
mediates and the variety ,frz~mentaceum has been referred to  both spcries. 
Some I~otanists regard P colonum as a variety of P. Crus-galli. 

4. Panicum villosum, Larr~k. ; PI. Br. Ind. vii. 34. Annual ; 
stems hairy, 6-18 in., ascending. Leaves ha,jry, 1-2 in. long, up 
to 3 in. broad, base stein-clasping. Spilielets hairy, nearly sessile, 
closely alternate on the several erect branches, often 1 in. long, of 
a narrow panicle. Lower empty glume about one third the length 
of the upper, both pointed ; uppermost glume abruptly narrowed 
a t  the lip into an acutc point. 

Simla, near Icairi, 6500 ft.-'I'ropical and subtropical Himalaya, 3000- 
6000 ft.-China. 

5. Panicum psilopodium, Trin. ; Ir'l. fir. Ind .  vii. 46. Annual ; 
stems manv, erect, 2-3 f t .  Lcaves glabrous, 4-12 x ;-& in., taper- 
ing to il fink point. Ligulc n ring of hairs. Spiliel~ts glnbrolis, in 
pairs or alternate, with long, unequal stalbv on the numerous, very 
slender, rough branches of a narrow, erect panicle ; branches 
drooping in fruit. Lower empty gluine broad, one third the length 
of the upper, shortly pointed ; upperi~iost gluine whitc., shining. 

Sim1a.-Comnlon in the plains, ascends to 6000 ft.-Tropical Asia. 
A variety, wloralurn, having a violet or purple tinged panicle is t,he form 

usually scen in the hills. 

6. Panicum plicatum, Larnk. ; Fl. Br. Inti. vii. 55. Perennial ; 
sterns 2-6 ft., erect or asct~nding from a woody, branched stock. 
Leaves hairy, narrowly lanceolate, 6-12 xi-1 in.. tapering to a 
long, fine point, flat hut morc or less corrugated bctween the 
prominent nerves ; iuouth of shcath fringcd. Spikelets glabrous, 
nearly sessile, alternatt~ on the short bra,nches of a narrow, erect 
or drooping panicle 6-12 in. long ; branches often tinged with 
purple and usually ending in stiff bristle. Empty glumes lrlucll 
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shorter than the flowering ; lower one obtuse ; uppermost one and 
the pale haxd, ininu tely wrinkled. (Pig. 186.) 

Sim1a.-Hilly districts throughout India, ascending to 7000 ft.-China, 
Malay Islands. 

Tho Simla form is typical P. exctcrrenu, Trin. 

*7. Panicum rhachitrichum, Hoc7t.st. ; PI. Br. Ind. vii. 56. 
Annual ; stems tufted, 6-18 in.,.erect, leafy. Leaves hairy, lanceo- 
late, pointed, 6-8 x 1-1 $ in., more or less longitudinally folded, 
nerves prominent ; mouth of sheath fringed. Spikelets glabrous, 
nearly sessile, alternate, often with a short bristle near the base on 
the branches of an erect, narrow or spreading panicle 2-6 in. long ; 
branches hairy, ending in a long. stiff, awl-like bristle. Lower 
empty glumr broad, rounded, on6 fourth the length of the upper ; 
uppermost glume hard, minutely wrinkled in fruit. 

Throughout N. India, ascending to GOO0 ft.-Tropical Africa. 
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4. OPLISMENUS. Froin the Greek o~~lisw~e~zos, armed, refer- 
ring to the awns of the ernpty g1umes.-Tropical and subtropic,al 
regions. 

Annual, hairv ; stenls leafy, usliallg slender, weak and ascend- 
ing, often rooting a t  the lower joints. Leaves thin, flat, lanceolate, 
tapering to a fine point. Ligule a line of hairs. Spikelets narrowly 
ovoid, nearly sessile, jointed a t  the base, about f in. excluding the 
awns, 1-flowered, solitary or in pairs or small clusters arranged in 
a single spike or on several short, spike-like branches distributed 
along the rhachis. Empty glumes 3, nearly equal, green, mem- 
branous ; the lowest fringed, long-awned ; second the shortest, 
with a shorter awn or sometimes acute ; uppermost longest, with a 
still shorter awn or acute, occasionally enclosing a narrow pale ; 
awns variable in length but in paired spikelets the awrns of the 
upper spilielet are always longer than those of the lower one. 
Flowering glume 1, awnless, acute, white, of firmer texture than 
the empty glurnes ; flower 2-sexual. Stamens 3. Styles 2, free to 
the base. Grain free within the hardened glurne and pale. 
Spilrelets in a single, unbranched spike . . 1. 0. undulntifolius. 
Spikelets on several short branches distributed along 

the rhachis . . 2. 0. compositz~s. 

1. Oplismenus undulatifolius, Beauv. ; PI. Br. Ind. vii. 66. 
Stems 1-2 ft. Leaves 2-6 >; 3-2 in. Myikelets in pairs or clusters 
or occasionally solitary in a ;ngle, unbranched, often interrupted 
spike. (Pig. 187.) 

Bimla, common.-Tenlperate Hinlalsya, 6000-9000 ft.-Most warm regions. 

2. Oplismenus cornpositus, ~ e u k c , .  ; PI. Br. I d .  vii. 66. Steins 
1-3 ft. Leaves 2-6 x 8-1 in. Spikeletrs in pairs or clllsters or 
occa.sionally so1itar.y on few or inany spike-like br;tnchcs 4-3 in. 
long clistribu tcci amlong thc rhachis. 

Simla, con1ttton.-'l'hrougllout lnclia, ascel~di~lg to 8000 it.-Jlost trol)icul 
rcgivns except Australia. 

6.  ARUNDINELLA. l)iininut,i\re of the Latin a r u ~ ~ d o ,  a reed. 
-Tropical and subtropical regions. 

Perennial, with a creeping, woody rootstock ; stems tufted, 
tall, erect, leafy. Leaves narrowly lanceolate, long-pointed, mar- 
gins often inrolled ; sheaths fringed with long hairs a t  the mouth 
and along the edges. Ligulc none. Spikelets numerous, ovoid, 
$ in. or less excluding the awn, 2-flo~vcrcti, not jointed a t  the 
base, in pairs or small clusters, rarelv solitary, on the branches 
of an erect panicle ; stalks uneq;al. Clumes membranous. 
Elllpty glumes 2, unequal, long-pointed, awnless ; lower smaller ; 
upper the longest in the spiltelet. Flowering glumes 2, the lower 
nearly as long as the upper ernpty one, oblong, blunt, contlaining - 
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a male or a rudimentary flower ; upper glume tho shortest in tho 
spikelet, lanceolate, awned, containing a 2-sexual, fertile flower 

Fra. 187. OPLISMENUS UNDULATIFOLIUS. 

Stamens 3. Styles 2, free to the base. Grain free within the 
hardened glu~ne and pale. 

Awn long, bent in the middle, protruding. 
Flowering glume 3-awned . . I .  A. setosa. 
Flowering glume 1-awned . . 2. A. hrasiliekis. 

Awn short, straight, barely protruding . . 3. A. Wdichi i .  
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1. Arundinella setosa, Trin. ; Fl. Br. Ind. vii. 70. Hairy ; 
stems slender, 1-3 f t .  Leaves 6-10 in. Spikelcts narrowly ovoid. 
& in. excluding the awn, usually in pairs. Panicle narrow, 2-6 in. ; 
branches slender, erect. Empty gluines hairy, tinged with purple. 
Flowering gluines glabrous, the ferbile one 3-awned ; central awn 
as long as the spiltelet, protruding, bent in the inidrile and twisted 
in the lower half ; lateral awns very short, bristle-likc. 

Sim1a.-Throughout India, ascending to 8000 ft.-China, Philippineu. 

2. Arundinella brasiliensis, Ktcddi ; El. Br. Ind. vii. 73. 
Glabrous or nearly so ; steins 1-5 f t .  Leaves 6-12 in. Spikelets 
nearly glabrous, purple-tipped, narrowly ovoid, f in. excluding the 
awns, usually in pairs. Panicle narrow, 4-12 in. ; branches slender, 
rough, erect. Lower empty glume minutely bristly along the lieel. 
with 3 prominent nerves. Flowering gluine with a basal tuft of 
silky hairs, terminating in a single awn as long as the spilrelet 
bent a t  the middle and twisted in t'he lower half. 

Sim1a.-Hilly districts throughout India.-Chins, Australia, S. Africa, 
S. Europe, tropical America. 

3. Arundinella Wallichii, Nces ; Fl. Br. I d .  vii. 75. Us~ially 
hairy, but. sometimes nearly glabrous ; stellis 1-3 f t .  Lea8ves 
12-18 in. Spikelets hairy, tinged wit,h pink at tho base, ovoid, 
f, in. excluding the awn, usually in crowded clusters. Panicle 
narrow, contracted, 6-12 in. ; branches rough, 4-1 in., stiffly erect. 
Empty glumes bristly. Flowering glume tipped with a very short, 
straight, harely protruding awn. 

Simla, on dry banks.-E. Himalaya, 1000-6000 ft., Bengal plains.-China. 
I have seen no specimen, but it  is recorded fro111 Simla in thc F1. BY. I?d. 

6. SETARIA. Nroirl the Latin seta, a bristle, referring to the 
bristly involucre surrounclinp the flowers.-Most tcinperate a.nd 
tropical regions. 

Annual ; stcrns erect. Leaves flat, Ianoeolate, long-pointed. 
Ligule a fringe of hairs. Spikelets nualerous, glabrous, usually 1- 
flowered, ovoid, about ;G in., jointed on very short stalks bearing 
an involucre of long, minutely barbed bristles, in spike-like or 
close, cylindrio, tapering panicles. Empty glumes usually 3, mem- 
branous ; lowest small ; second and third nearly equal ; uppermost 
sometimes containing a nlalc or rudimentary flower. Flowering 
glume 1, of a firmer texture and smaller than the uppermost empty 
glume, deeply concave. containing a 2-sexual flower. Stamens 3. 
Styles 2, long, fret. to the base. Grain free, enclosed wit'hin the 
hardened glume and pale. 
Spikelets in a narrow, spike-like panicle. 

Pruiting glu~no wrinkled . . . 2. S. glaucn.. 
Fruiting glulne smooth . . 5. 8. viridis. 
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Spikelcts in a looser, oylindric paniole. 
Barbs of the bristles pointing upwards. 

Panicle cylindric, vcry donse. E'ruiting glume ~rnooth 1. 8. ihdica. 
Panicle tapering, interrupted. Fruiting glumo wrinkled 3. 8. i n l e t d i n .  

Barbs of the bristles pointing downwards . . 4. S. verlicillab 

1. Setaria italica, Beuuv. ; P1. Ur .  l n d .  vii. 78. Gtelns tufted, 
smooth, 2-5 f t . ,  sometimes decumbent near the base and rooting 
a t  the lower joints. Leaves 13-2 ft,, by about 1 in., rough ; ~ h e ~ t h s  
softly hairy. Spiltelets on branches about 1 in. long, crowded in 
a compact, nearly ~ylindrica~l, interrupted, nodding panicle 4-10 
in. long and 4-1 in. diam. Bristles variable in length. Fruiting 
glume smooth. 

Simla, below Merlin Park, Sutlej valley.-Cultivated tl~roughout India, and 
up to  6000 ft.-Most warm and temperate regions. 

Italian millet ; native nanie kcikun. One of the most ancient of cultivated 
plants, having been found in the Swiss lake-dwellings of the Stone Age 
Stunted forms often occur in a wild state. 

2. Setaria glauca, Beauv. ; FZ. Rr. I?&. vii. 78. Steins 1-3 ft. 
Leaves about 1 ft. by -j in., usually pale green, glabrous or with 
a few scattered hairs, margins rough. Spikelets nearly sessile, 
crowded in dense, spike-likgpanicles 1-6 in. long and about in. 
diam. excluding the bristles. Bristles unequal, fro111 twice to four 
times as long as the spikelet,, pale brown or binged with pnrple. 
Fruiting glume coarselv wrinkled. 

Sim1a.-Throughout India, especially in cultivated ground, ascending to 
ti000 ft.-Most warm end temperate regions. 

3. Setaria intermedia, Hoem. & Sc1rult. ; FI?. BY. I d .  vii. 79. 
Steins 1-3 ftl. Leaves hairy, about 12 x 5 in. Spikelets crowded 
on the short branches of a narrow, interrupted, tapering panicle 
1-6 in. long and &-2 in. diam. Barbs of bristles pointing upwards. 
Fruiting gl11 rile finely wrinliled. 

Below Kotgurh.-Throughout India, ascending to  4000 ft., but not common. 
-Temperate and tropical regions. 

"4. Setaria verticillata, Beauv. ; Fl. Br. Intl. vii. 80. Stems, 
leaves and inflorescence of 8. intermedia,, but the barbs of tho 
bristles point downwards. 

Throughout India, in shady places, ascending to GOO0 ft., not very common. 
-Temperate and tropical regions. 

"5. Setaria viridis, Beam. ; FI. B y .  Ind. vii. 80. Stems, lea\-es 
and illflorescence of S. qlauca, but the fruiting ~~~~~~~~is smoot!h 
and the bristles green or tinged with red. 

Throughout India. ascending to 11.000 ft., rare in the plains,-Temperato 
aud subtropica,l regions, but colonised in many countries. 
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7. PENNISETUM. Fron-1 the Latin penna, a feather, and 
setu, a bristle, referring to the nature of the involucre surrounding 
the flowers.-All warm countries. 

Perennial ; rootstock creeping, often thick ; stems tufted, 
leafy, erect or ascending. Leaves flat, narrowly lanceolate or 
linear. Lipzle a fringe of hairs. Spikelets nuinerous, crowded in 

a dense, spike-like raceme, glabrous or roughly pubescent, usua,lly 
I-flowered, ovoid, about in. ; stalks jointed to the rhachis a t  their 
base and bearing near the top an involucre of long, rough bristles, 
simple or branched, naked or fringed with silliy hairs and usually 
tinged with purple. Empty glumea 3, membranous ; lowest small ; 
second shorter than the uppermost, obtuse or acute ; uppermost 
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acute or needle-tipped, sometimes containing a male or a rudiment- 
ary flower. Flowering glunle of firmer texture, acute or needlc- 
tipped, slightly longer t h a ~  the uppermost empty glume, contnin- 
ing a 2-sexual flower. Stamens 3. Styles 2, long, united near 
the base, fringe long. Grain free within the more or less hardened, 
persistent glumes. 

Bajra or spiked millet, P. lyphoideurn, is cultivated throughout India and 
up to about 3000 ft. in tho outer hills. It  has compact, cylindric spikes 6-9 in. 
long and about 1 in. diam. ; inner bristles of the involucre fringed. 
Involucral briatles branched . . 1. P. lanalum. 
Involucral bristles unbranched. 

Spikelets only one on a sta.11~. Bristles not fringed . . 2. P. cfluccidum. 
Spikelets 1-5 on a sta.lk. Bristles fringed . . 3. P. orienhk. 

*l. Pennisetum lanatum, Klotz-sch ; Fl. Br. Ind. vii. 84. Steins 
1-3 ft. Leaves 6-18 x Q-$ in., densely hairy. Spikes 2-5 in., by 
4-8 in. diam. Spikelets only one on a stalk. Bristles branched, 
fringed, hardly longer than the spikelets. Uppermost empty gluine 
and flowering glumes acute, but not needle-tipped. 

W. Himalaya, 7000-9000 ft. 

2. Pennisetum flaccidurn, Griseb. ; PI. Br. Ind. 4.  84. Stems 
6-24 in., decumbent and creeping near the base. h a v e s  
5-10 x &-a in., glabrous or thinly hairy. Spikes 2-6 in. Spilielets 
one on a stalk. Bristles not branched, naked, except sometin~es 
near the base, much longer than the spikelets. Uppermost empty 
glu me and flowering glumes needle- tipped. (Fig. 188. ) 

Sim1a.-Temperate Himalaya, 5000-11,000 ft. 

3. Pennisetum orientale, Rich. ; Fl. Br. Ind. vii. 86. Stems 
2-6 ft., erect or decumbent a t  the base. Leaves 1-2 ft. x {-4 in. 
Spikes 6-12 in. Spikelets usually 2-5 on a stalk, occasionally 
only one ; outer spikelets often cont,aining only a male flower. 
Bristles not branched, fringed, inner ones much longer t'han the 
spikelets. Uppernlost einpty glunle and t.he flowering glumes 
needle-tipped. 

Sim1a.-W. Himalaya, 3000-7000 ft.-Westward through Asia Minor to 
North Africa,. 

8. PEROTIS. From the Greek peros, maimed, deficient, refer- 
ring to the ilzinute, awnless flowering g1ume.-Asia, Africa. 

* Perotis latifolia, ,4it. ; Fl. Br. I72d. vii. 98. Annual; st'eins 
leafy, 6-18 in., ascending. Leaves usually hairy, cordate, lanceo- 
late, A-1 in., minutely toothed. Ligule a fringe of hairs. Spike- 
lets numerous, shortly stalked, tinged with purple, very narrow, 
about il;i in. excluding the awns, 1-flowered, crowded in a slender 
raceme 1-8 in. long, falling off \vitIh their sta,lks, not jointed below 
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the glumes. Empty glume,s 2, nearly equal, very narrow, rigid, 
pubescent, tapering into long, straight awns ; awn of the lower 
glume the longer. Flowering glume minute, glabrous, membran- 
ous, containing a 2-sexual flower. Stamens 3. Styles 2, short, 
united a t  the base. Grain linear, much longer than its glume, 
free within the outer glumes. (Fig. 189.) 

Throughout India, ascending to 8000 ft., common on barren, sandy soil.- 
Tropical Asia and Africa. 

TRIBE 111. Andropogoneae. 

9. MISCANTHUS. From the Greek mischos, a stalk, and 
antl~os, a flower, referring probably to the stalked spike1ets.- 
Asia, Pacific Islands. 

Miscanthus nepalensis, Hack. ; PI. Rr. Ind.  vii. 107. Peren- 
nial ; stems erect, 3-6 ft. Leaves 6-18 x 4-$ in. Ligule rounded. 
Spikelets similar, narrowly ovoid, $G in. excluding the awn, 
l-flowered, partially enveloped in a toft of long, silky, shining, 
golden-yellow hairs springing from its base, iu pairs, unequally 



CXIIJ. GR,AMINEZE 591 

staked, on very many &lender, spike-likc, unjointed branches 3-7 
in. long and spreading fan-wise from near the top of the stem8. 
Empty glumes 3 ; two lower nearly equal, red-brown, concave ; 
uppermost flat, thin, white. Flowering glume 1, rather smaller 
than tho uppermost empty glume, membranous, deeply notched, 
with a long, slender awn in the cleft. Stamens 3. Styles 2, 
free. Grain linear-oblong, free, enclosed within the glumes. 

Daha, Giri valley.-Temperate Himalaya, 6000-8000 ft.-Khasia and Naga 
hills. 

10. SPODIOPOGON. From the Greek spodios, ash-coloured, 
and pogon, a beard, referring to the grey, hairy spikelets of some 
species.-Temperate Asia. 

Perennial ; stems erect, tall, robust, leafy, solid. Leaves flat, 
long, finely pointed, narrowed into a stalk-like base. Ligule a 
fringe of hairs. Spikelets numerous, borne a t  the tips of the 
otherwise naked, jointed branches of a panicle, occasionally with 
a pair of spikelets inserted laterally, 1-flowered, narrowly ovoid, 
about + in., in clusters of three ; 1 sessile, containing a male 
flower; 2 stalked, each containing a 2-sexual flower. Empty 
glunles 3 ; 2 lower nearly equal, stiff, concave, 7-9-nerved ; 
uppermost rather smaller, transparent, sometimes containing a 
nlinute pale. Flowering glume 1, transparent, deeply notched, 
with a long awn in the notch. Stamens 3. Styles 2, free, fringed 
about half way down. Grain free, enclosed wibhin the glumes. 
Panicle oblong, dense ; branches short. Spikelets silky hairy 1. 8. dubius. 
Panicle pyramidal; branches long, spreading. Spikelets bristly 

with a tuft of hairs at the base . . 2. 8. wtulifer. 

1. Spodiopogon dubius, Hack. ; Fl. Br. Ind. vii. 108. Stems 
2 4  f t .  Leaves 12-18 x &+ in., denselv hairy. Panicle narrowly 
oblong, 6-18 in., pale silvery brown ; granches short: nearly erect, 
densely crowded. Spikelets and stalks silky hairy. Two outer 
glumes pale brown ; awn as long as the spikelet. 

Simla, one of the commonest grasses on sunny hill-sides at high levels.- 
Temperate Himalaya, 6000-8000 ft. 

"2. Spodiopogon cotulifer, Hack. ; PI. Br. Ind. vii .  108. Stems 
3-8 ft. or more. Leaves 2-3 f t .  by +; in., thinly hairy. Panicle 
pyramidal, 6-12 in. ; bra>nches long, very slender, whorled, spread- 
ing. Spikelets minutely bristly, with a tuft of hairs a t  the base ; 
stalks glabrous, dilated upwards into a cup-like expansion. The 
3 empty glumes very shortli awned. Awn of the flowering glume 
twice as long as the spikelet. 

Kashmir to Garhwal, 4000-6000 ft.-China, Japan. 

11. POLLINIA. Named after Ciro Pollini, an Italian physician 
and professor of botany, author of ' Elementi di Rottanica ' and 
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other works, who died in 1833.-Tropical and subtropical regions 
of the Old World. 

Annual or perennial ; stems erect or decumbent near the 
base. Leaves narrow, long-pointed. Ligule very short, fringed. 
Spikelets 1-flowered, similar, in pairs, one sessile, the other stalked, 
each more or less enveloped in a basal tuft of hairs, narrowly 
ovoid, about in., on 2-10 simple, jointed, spike-like branches 
spreading from near the top of the stems. Empty glunles 3 ; 
uppermost smaller, thin, transparent, sometimes wanting ; 2 lower 
nearly equal, coloured ; lowest membranous, hairy or glabrous, 
stiff, tip usually truncate ; second rather thinner, acute. Plower- 
ing glume much the smallest, sometimes reduce.d to a mere 
rudiment, transparent, tip bifid, with an awn in the cleft usually 
long and slender, sometimes hairy, often bent near .the middle, 
the base more or less twisted. Stamens usually 3, rarely 2.  
Styles 2, long, distinct, the upper portion fringed. Grain narrowly 
oblong, free within the ou.ter glumes. 
Stems ereot. Spikes distinctly hairy. 

Stems 2-3 ft., robust. Spikes 3-8 in. Hairs red-brown 
or tinged wit.h violet . . 1. P. quadrintrvis. 

Stems 1-2 ft. ,  slender. Spikes 1-3 in. Hairs white or 
silvery. 
Perennial. Hairs silvery, longer than the spikelets, 

almost concealing them . . 2. P. mollis. 
Annual. Hairs white, much shorter than the spike- 

lets, only fringing them . . 3. P. ,firnbrialo. 
Stems decumbent and much-branched near the base. 

Spikes nearly glabrous. 
Stamens 3. Stalks of spikelets miilutely fringed. . 4. P. imberbis. 
Stamens 2. Stadks of spikelets glabrous . . 5. P. nudn. 

1. Pollinia quadrinervis, Hack. ; FZ. Br. Ind. vii. 110. Stems 
2-3 ft., erect: robust, leafy. Leaves 8-18 in., narrow, finely pointed. 
hairy on both surfaces or nearly glabrous. Spikes 3-8 in each 
cluster, densely hairy, rather thick, 2-8 in. ; hairs red-brown, 
sometimes tinged with violet. Spikelets pale yellow-brown. 
Empty glumes 3. Awn rather thick, three or fouctimes as long 
as the spikelet. Stamens 3. 

Sim1a.-Subtropical Himalaya, 3000-5000 ft.-China. 
This includes P. hirlifolia, Hack. ; Fl. Br. Ind. vii. 11 1. Huegel's specimen, 

recorded from Simla, on which this species was founded, is not available for 
examination. The two specimens named hirtifolia in Kew Herbarium cannot 
be distinguished from qundrinervi.~. 

2. Pollinia mollis, Hack. ; FZ. Br. Ind. vii. 11 1. Perennial ; 
stems 10-12 in., erect, slender, leafy chiefly a t  the base. Leaves 
2-3 in., narrowly lanceolate, nearly glabrous. Spikes 3-10 in 
each cluster, slender, 1-2 in. ; hairs silvery, silky, much longer 
than the pale brown spilielets and so dense as almost to concea'l 
them. Empty glumes 3. Awn slender, three or four t,iines as 
long as the spikelet. Stamens 3. 

Simla..-Temperate Himalaya, 5000-8000 ft,. 



3. Pollinia flmbriata, Hack. ; F2. Br. Ind.  vii. 112. Annl~al ; 
stems erect, ialender, 1-2 ft., leafy, shining. Leavcu 6-10 in., 
very narrow, glabrous or thinly hairy. Spikes 2 4  in each cluster, 
hairy, slender, 1-3 in. ; hairs white, much shorter than the light, 
yellow- brown spikelets and only fringing them. Empty glumes 3. 

Awn slender, three or four times as long as the spikelet, hairy 
towards the base. Stamens 3. (Fig. 190.) 

Simla, Maham-W. Himalaya.-Burmah. 

4. Pollinia imberbls, Neas ; PI. Br. Ind. vii. 117. Stems 2-4 
ft., slender, decumbent and much branched near the base. Leaves 
lanceolate, about 3 x ;4 in., narrowed to rc stalk-like base, flaccid, 
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hairy or nearly glabrous, mid-rib prominent. Spikes 2-6 in each 
cluster, nearly glabrous, slender, 1-3 in. Spikelets pa'le green ; 
nerves minutely bristly ; stalks fringed. Empty glumes 2, thch 
u1)pcrrnost wanting. Awn slender: usually shorter than the 
sy~ikelet. Stamens 3. 

Sim1a.-Temperate Hinlalaya, ,4000-7000 ft.-China, Japan. 

5. Pollinia nuda, Triqz. ; PI. Br. Ind. vii. 11'7. Stems 2-3 ft., 
very slender, decumbent and much branched near the base. 
Leaves lanceolate, about 3 x Q in., glabrous or nearly so, narrowed 
into a stalk-like base, finely pointed. Spikes 2-8 in each cluster, 
nearly glabrous, very slender, 1-4 in. Spikelets pale green, glab- 
rous except the basal tuft ; stalks glabrous. Empty glumes 3 or 2, 
the uppermost being sometimes absent. Awn hair-like, short or 
long. Stamens 2. 

Sinll~,  the Glen.-Temperate Himalaya, 4000-7000 ft.-China, S. A f r i c ~ .  

12. SACCRARUM. From the Latin saccharurn, sugar.- 
Tropical regions, chiefly in Asia. 

Saccharurn spontaneum, Linn. ; PI. Rr. Ind .  vii. 11s. Perennial ; 
stems 5-15 ft., erect, densely sillcy just below the panicle. Leaves 
erect, very long and narrow ; margins siuooth or rough ; mouth of 
sheath woolly. Ligule short, hairy. Spiltelcts very numerous, 
awnless, narrowlv ovoid, j in., 1-flowered, in pairs or threes a t  
the end of branFhes, dissimilar, one sessile, 2-scxual, the othcr 
stalkcd, female, both fertile and enveloped in tl basal tuft of long, 
white, silkv hairs, arranged along the straight, spikc-like, ~vhorled 
branches of a narrow, dense, erect, silky panicle 1-2 f t .  long. 
Empty glumes 3 ; two lower nearly equal, concave, pointed ; 
uppcrmost rather smaller, flat, lanceolate, transparent. Flom,ering 
glurne 1, smaller ; the others transparent, soinetirncs wanting. 
Stamens 3. Styles 2, distinct, purple-fringed. Grain oblong, frce 
within the persistent glumes. 

Sim1a.-Throughout India, ascer~ding lo (j000 ft.-S. Europe and warn1 
regions of the Old World. 

Native namc Iiwne. 
Tlie sugar-cane, S.  oflcinarutn, is occasionally cultivulcd in tllc lower vulleys, 

but it rarely, if ever, produces secd and is propagated by cuttings or layers. 
Native name Ukh. 

13. ERIANTHUS. Froin thc Greek erio?t, u.001, and a~ztltos, FL 

flower, in allusion to the hairy spike1ets.-Tempcrate ancl t(ropica1 
rcgions. 

Perennial ; stems erect, usually tnll. Leavcu long, narro\\.. 
Ligule short, hairy. Spilzelets small, very nunlcrous, au.ncd, nar- 
rowly ovoid, 1-flowered, borne on thc hairy branches of a dense, 
silky panicle, in pairs or in t,hrees a t  the end of brsnchcs, similar, 
one sessile, the other stsllted, each containing a 2-sexual, fertile 
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flower and nlore or leas enveloped in a basal tuft of ~i lky  hairfi. 
Empty glumes 3 ; two lower nearly equal, conc:ave, pointed, 
opaque towards the base ; uppermost flat, lanceolatc, transparent. 
Flowering glume 1, smaller than the others, transparent, awned. 
Stamens 3.  style^ 2, ditltinct, purple-fringed. Grain oblong, free 
within the persistent glumes. 
Basal hairs threc or four times as long as the sljikelet . . . 2 .  E. j u l v z ~ ~ .  
Basal hairs only elightly longer than the spikclet, someti~nes 

shorter. 
Panicle 1-3 ft. Awn less than twice as long as the 

spikelet . . 1 .  L:. Ravenn~.  
Panicle 6-8 in. Awn thrce tc~ five times as long as the 

spikelet . . 3. .Y. filijolizia. 

* 1. Erianthus Ravennae, beauu.  : Fl. Br. I I L ~ .  vii. 121. Stems 
6-10 f t . ,  glabrous. Leaves 2-3 ft., by 1-1 .j in., rough. hairy near 
the base. Panicle 1-3 ft., grey-jvhite or purple. Spikclets about 
$ in. ; basal hairs hardly longer, soinetimes shorter. Awn very 
slender, usually less than twice as long as the spikelet. . 

Kashmir to Kumaon, 6000-9000 ft.-Plains of N. India.-W. Asia, S. 
Europe. 

2. Erianthus fulvus, Nees ; Fl. Br. I d .  vii. 123. Stews 
6-8 f t . ,  silky hairs just below the panicle. Leaves 2-3 f t . ,  by 
$-1 in., slightlv rough ; margins of sheath hairy. Panicle 8-1 8 in., 
grey-white or'tinged with purple. Spikelets a,bout ;, in. ; basal 
hairs three or four times as long, white, dense, concealing t,hc 
spikelets. Awn about four times as long as tlhe spilcclct. 

Sim1a.-Temperate Himalaya, 5000-7000 ft. 

3. Erianthus fllifolius, ATees ; Fl. Br. Ind. rii. 123. Stein8 
2-3 f t . ,  downy just below the panicle. Ileal-es 8-12 in., \-cry 
narrow, tip hair-like ; shertbh glabrous. Panicle 6-8 in., red- 
purple. Spikelet's about in. ; basal hairs hardly longer, some- 
times shorter. Awn three to five tinles as long as the spikelet. 

Sim1a.-Temperate Himalaya, 6000-8000 ft. 

14. ISCHIEMUM. Frorn the Greek isclto, to hinder, stop: 
and haima, blood, perhaps referring t'o its reputed styptic 
qualities.-Chiefly tropical regions. 

Annual or perennial ; st8ems erect. Leaves long, ~~sual ly  
narrow. Spikelet s arranged on one to several, sin~ple. jointed. 
spike-like branches erect or spreading fronl nea'r the t'op of the 
stem, a\\-ned. each with a tuft of short hairs a t  its base, narrowly 
ovoid, ;-$ in.. 2-flowered, in pairs, one sessile, the other stalked, 
similar and fertile or both flowers of the stalked spikelet some- 
times male. Empty glunles 2, nearly equal, opaque a t  least- 
tom-ards the base ; upper sometimes shorttly awned. Flowering 
glumes 2 ; in both spikeletrj the lower tramsparent and containing 



a male flowcr ; upper very narrow, awncd and containing s 
2-sexual flower or so~netirrles awnlebs in the stalked spikelet and 
containing a lnnlc flower. Stamens 3. Styles 2, long, distinct, 
parple-fringed. (;rain oblong, froc within the persistent glumes. 
Spikelets 1iail-y. S l ~ i k e ~  2-4 in a cluster . 1. 1. a~yustij01iu.m. 
Spikelets glabrous. 

Spike solitasy- . . 8. 1. notaturn. 
Spikes 8-20 in a cluvtcr . 3. 1. peliolarc. 

* 1 .  Ischaemum angustifolium, Hack.  ; 1'E. Br. Ind. vii. 129. 
Stems 2-3 f t . ,  \voolly a t  the base. Leaves 1-2 ft.? very narrow, 
rigid, sharply pointed. Ligule a line of hairs. Splkes 1-2 in., in 
clusters of 2-4,. Spikelets in., in pairs, similar, the base of the 
outer glumes thickly covered with long, golden or brown hairs. 
Upper empty glume shortly awned. Awn of the fertile glume 
twice or thrice as long as the spikelet. 

Lower Himalaya, from Kashmir to Sikkim, ascending to 7000 ft. in Garhwal. 
-Throughout Tndia.-China. 

This is the Blmbnr grass, often confounded with Eriophorurn cornosum, 
used for thatching, thc manufacture of coarse string and for paper-making. 

"2. Ischaemum notatum, Hack. ; PI. Br. I n d .  vii. 138. Stems 
2-5 f t .  Leaves 6-12 in., very narrow, rigid, rough ; sheath hairy 
near the top. Ligule a line of long hairs. Spilce solitary, 3-8 in., 
crect, shortly fringed a t  the joints and on the stalks of the spikelets. 
Spilrclets 4 in., glabrous ; nerves of outer glumes rough. Upper 
flowering glume of the sessile spikelet having an awn 2-1 in. ; that 
of the stalked spikelet awnless and often containing a male flower. 

FV. Himalaya, from Chamba to Kumaon, 4000-7000 ft. 

* 3. Ischaemum petiolare, fIacE. ; Fl. Br. I n d .  vii. 138. Stems 
2-3 ft. Leaves 8-12 x ;-la in., narrowed into a hair-like tip ; 
inctrgins rough. Iigule stiff, oblong, truncate. Spikes 8-20 in a 
cluster, crowded, morc or less digitately spreading, &-I$ in., 
shortly fringed at the joints and on the stalks of t'he spikelets. 
Spikelets + in., glabrous. Upper flowering glume of the sessile 
spilielct, deeply bifid, shortly awned ; that of the stalked spikelet 
awnless and often containing a male flower. 

Carhwal to Nepal, 5000-8000 ft.-Hilly districts throughout India.-Bunnah. 

15. POGONATHERUM. Rrom the Greeli pogovi, a beard, and 
ntlzer, an awn, rcfcrring to the awned spike1ets.-India, China, 
Japan. 

Pogonatherunl saccharoideum, Beaur. ; J'1. Rr. l ~ c t l .  l-ii. 141. 
Stcms tufted, 6-18 in., slender, erect. Lea,ves vcry narrow, 1-3 in. 
Ligule short, truncate, fringed with long, soft hairs. Spil~elet~s 
a\zrncd, about ;G in., in pairs, one sessile, 2-flowered, the other 
stalked: I -flowered, both fertile or the stallied rpiltclct barren, 



imbricate on the fragile, hairy. jointed rhachis of a ~olitnry, termi- 
nal, slender spike 4-1 in. long. Glulnes all thin and transparent ; 
empty glunies 2, tip of the lower fringed, obtuse ; upper one 
longer, tip notched, long-awned ; flowering glulnes in the seunilo 
rjpikelet 2, the lower containing a male flower, the uppcbr a 2-sexual 
flower, tip bifid, long-awned ; flowering glunic in the stalkctl 
spikelet 1, containing a female flower or empty, tip bifitl, long- 
awned. Stamens 2, rarely 1. Styles long, distinct. fringeci. 
Grain minute, free within the persistent glulnrs. 

Sim1a.- Hilly districts t,hroughout India, ascending to 8000 ft.-China. 

16. ARTHRAXON. From the Greek artluon, a joint, and 
axon, an axis, referring t,o the jointed rhachis.-Tropical regions 
of the Old World. 

Annual or perennial ; stems usually tufted, slender. weal<, 
decumbent and branched near the base, seldom ercct. Leaves 
cordate, lanceolate or ovate, flat, hairy, fringed. Ligule short, 
hairy. Spikelets awned, except in A.  submuticus, small, solitary 
but usually accompanied by the stalk of a second abortive spike- 
let often bearing rudimentary glumes, 1-flowered, sessile along 2 
or more simple, jointed, spike-like branches clu~t~ered near the 
top of the stein. Empty gluiiies usllally 3 ; lowest opaque. acute, 
nerves minutely splnous or rough ; second nearly equalling it, 
keeled, long-pointed, margins transparent ; ul~j~erlnost minu te. 
transparent, soinetimes wanting. Flo\vcring glunic 1 ,  shortlcr 
than the empty gluines, transparent, containing n 2-sexual flo\vc>r, 
usually long-a~vned from near the base. 
Stamens 3 ; anthers inorc than half the length of thc 

flowering glume. 
A\vn far-projecting . . 1. A .  lnnceolnlu~o. 
Awn included or wanting . . 2. A .  . ~ ~ h n t ~ r t i c u s .  

Stamens 2, rarely 3 ; anthers less t,llan half t.hc length of 
the floweri~lg glume. 

Spilrelets 9-k in. St.alks glabrous belnw the spilres . 3. -4. ciliclris. 
8pikelcts &-; in. Stalks hairy below the spikes . 4. .4. .microplr~llrin. 

1. Arthraxon lanceolatus, Hochst. : PI. Br. Ind. vii. 143. 
Steins 1-3 f t . ,  ascending or half-climbing. Leaves 2-3 x i-i in., 
minutely t.oothed or fringed with stiff hairs. Spikes few or nia.ny, 
4-2 in. ; rhachis and joints hairy. Spilrelets Q in., with the stall; 
of a second usually bearing rudimentary glumes. Lowest empty 
glume narrowly oblong, its marginal nerves fringed with curved, 
prickly teeth. Awn about 1 in. Stanie,ns 3 ; anthers about three 
quarters the length of the flowering glume. 

Simb, the Glen.-N. India, ascending to 8000 ft.-China, Africn. 

* 2 Arthraxon submuticus Hochsl. ; PI. BY. Inn. vii. 144. 
Stems 6-12 in., rarely more. Leaves broadly ovate, 4-14. in.. 
fringed with stiff ha,irs, finely pointed. spikes 3-5, 1-1 in. : 
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rhachis and joints glabrous. Spikelets 5 in., solitary, without the 
stalk of a second. Stamens 3 ; anthers nearly as long as thc 
flowering glume. Awn minute, included, sometimes wanting. 

W. Himalaya, 2000-6000 ft.--China. 
A specimen from Bursahar in the Kew Herbarium has a stem 3 ft. long, 

bearing several spiltes in the axils of the upper lcavcs in addition to the terminal 
spike. 

3. Arthraxon ciliaris, Beauv. ; Fl. Rr. Ind.  vii. 145. Stems 
6-12 in., glabrous throughout. Leaves ovate or lanceolate, about 
1 in. ; margins and sheaths fringed. Spikes 2 or 3, rarely more, 
1-2 2 in., usually tinged with purple ; rhachis glabrous or nearly so, 
joints minutely fringed. Spikelets $ in., with the stalk of a second 
rarely bearing rudimentary glumes. Nerves of the lowest empty 
glume minutely prickly. Stamens 2 ,  rarely 3 ; anthers less than 
half the length of the flowering glume. 

Sim1a.-Hilly districts throughout India, ascending to 5500 ft. 
The Simla plant is var. ?nziriczclntus of the P1. Br. Ind., very closely allied 

to  A.  microphyllus. 

4. Arthraxon microphyllus, Hochst. ; P1. Br. Ind.  vii. 147. 
Stenis 6-12 ,in., hairy just below tho inflorescence. Leaves 
oblong-lanceola te, about 1 in., acute. Spikes 2-8, often tinged 
with purple, +-2 in. ; rhachis and joint,s ha,iry. Spikelets fG in., 
with the stalk of a second spikelet usually bearing rudinlentary 
glumes. Nerves of the lowest empty glume rough but not priclcly. 
Stamens 2, rare$ 3 ; anthers less than half the length of thc 
flowering glume. 

Simla.-Temperate Himalaya, 4000-6000 ft.-Burmah, China, Africa. 

17. APLUDA. A name used by Pliny for a' sma'll, slender 
grass.-Tropical Asia, Pacific Islands. 

Apluda aristata, Hack. ; Fl. BY. Ind.  vii. 150, under A. varia. 
Perennial ; steins solid, leafy, branched, 1-5 ft., decumbent near 
the base, bentat  the joints. Leavesflat,rough, narrow,4-18in., 
finely pointed, the sheaths of those on the panicle dilated, spathe- 
like, the blade being often much reduced. Ligule short, rounded. 
Spilielets in numerous, short, sheathed spikes terminal on the 
branches of a long, leafy panicle and containing 3 spikelets, one 
sessile, the second rudimentary, the third stalked. Each spilte 
about + in., enclosed within a rather shorter, narrowly ovoid, 
pointed bract and borne on the dilated extreinity of a slender. 
glabrous stalk. Sessile spilcelet %-flowered, about' A in. ; gluinea 
nearly equal, transparent ; empty gluines 2, the lower oblong- 
lanceolate, obtuse, the upper dilated, tip bifid ; flowering glumes 
2, the lower containing a male flower, the upper the shortest, 
deeply bifid, long-awned, containing a 2-sexual flower. Rudiment- 
ary spilrelet consisting of a single, nearly sessile, oblong-lanceolate 
gluine. Stalkecl spikelet 1-flowered ; stallc flattened ; empty glumes 



2, nearly equal ; flowering gluine smaller, awnless, containing a 
male flower. Stamens 3. Styles 2, long, ciistinct, fringed. Grain 
oblong, free within the hardened, persistent, outer glumerj. 

Simla, Mahasu.-Common throughout India, asconding to 7000 ft. 
This speoies constitutes a large portion of tho undergrowth on forest lands. 

In  hedges and bushes it often assumes a climbing habit. 

18. ROTTBOELLIA. In honour of G. F. Rottboell, a Danish 
botanist and author, \vho died in 1707.-Tempera'te and tropical 
regions. 

Annual or perennial ; stems erect, usually tall and robust, 
leafy, filled with pith. Leaves flat, roughly hairy, narrowly 
lanceolate, finely pointed, margins minutely prickly. Ligule very 
short, fringed. Spikelets awnless, in pairs, one seasile, the other 
stalked, appressed against or partially sunk in the rhachis of 
several, rarely only one, cylindric, jointed spikes ciigitately 
spreading from near the top of the stems. Spikes readily break- 
ing up into joints which are flattened or excavated on one side for 
the reception of the spikelets. Sessile spikelet : empty gluines 2, 
hard and stiff ; flowering glumes 2, thin, transparent, the lower 
containing a male, the upper a 2-sexual flower. Stalked spikelet 
rather smaller, 2-flowered or sometimes containing only a male or 
a. rudimentary flower ; stalk flattened. Stamens 3. Styles long, 
free, fringed. Grain oblong, free within the persistent glumea. 
Joints of spike flattened on one side, shorter than the spikelets 1. R. speciosa. 
Joints of spike excavated on one side, longer than the spikelets 2. H. exaltah. 

1. Rottboellia speciosa, Hack. ; Pl. Br. Ind. vii. 152. Per- 
ennial ; stems 1 - 4  f t .  Leaves 6-12 x && in. Spikes 2-8 in a 
cluster, rarely solitary, 3-7 in., pale green or tinged with purple : 
joints flattened on one side, shorter than the spikelets. Sessile 
spikelet $ in. Both spikelets usually 2-flowered. 

Sim1a.-W. Himalaya, 5000-9000 f t .  

* 2. Rottboellia exaltata, Linn. f. ; Fl. Br. Ind. vii. 156. 
Annual ; stems 4-10 It. Leaves 6-24 x &-I in. Spikes 2-4 in a 
cluster, sometimes only one, terete, narrowed upwards, 3-6 in., 
pale green ; joints excavated on one side, rather longer than the 
spikelets. Sessile spikelet + in. Stalked spikelet rarely 2-flowered, 
often containing only a male or a rudimentary flower. 

Throughout India, ascending to 7000 ft. in Garhwa1.-China, Australia, 
Africa. 

19. ANDROPOGON. From the Greelr aner, andros, a Inan, 
and poqon, a beard, referring to the hairy spikes.-Chiefly tropical 
regions. 

Usually perennial ; rootstock often aromatic ; stems tufted, 
often tall, erect or decumbent near the baae. Leaves flat, long, 



llsually narrow, tapering to a, fine point, edges often rough. Ligule 
short, hairy. Spikelets awned, 1-flowered, all in pairs, one sessile, 
thc other s'talked ; or all in tllrees, one sessile, two stalked ; or the 
tcrminal spiltelets of a spike are in threes and the others in pairs. 
Spikes in pairs or in clusters near the top of the steins or distri- 
buted along the branches of a spreading panicle, usually bearing 
many spikelets, sometimes few, rarely only three. In  some 
species the lower spikelets in a spike contain only male or rudi- 
mentary flowers. Sessile spiltelets : empty gluines 3, the lowest 
usually with prominent, marginal keels, the next nearly as long, 
the uppermost smaller, thin ; flowering glume 1, narrow, thin, tip 
bifid, awned, sometimes reduced to the awn alone, containing a 
female or 2-sexual flower. Stalked spikelet's : empty glumes 2 or 
3 ; flowering glume 1, awnless, containing a male or a rudi- 
mentary flower ; stalk short, usually hairy. Stamens 3. Styles 
2, distinct, fringed. Grain free within the hardened, persistent 
glumes. 

It was the author's intention to rewrite this genus and restore Heteropogon. 
Ghrysopogo~z, Sorghum, etc., to generic rank, on the lines of Bentham and 
Hooker's Genera Plantarvm ; but indisposition prevented i t  from being carried 
out. The classification is Hacl<el's, which is also adopted in the Flora o j  
British India. 

Spikes in a digitate, terminal or axillary cluster. 
Flowering glume of sessile spikelet membranous, hifid 1. &4. tristis. 
Flowering glume of sessile spikelet reduced to an awn. 

Lower empty glume of sessile spilrelet acute . . 2. A. I s c h ~ n ~ u m .  
Lower empty glume of sessile spiltelet obtuse . . 8. A. ccnuztlutns. 

Spikes long-stallred, umbellately clustered in a leaf-axil, 
rarely solitary . . 0. -4. contortus. 

Spikes in pairs, terminal on a slender stalk, sheathed in 
a spathe-like bract. 

Spikes woolly with long, white hairs. . 10. A. Iwnmncasa. 
Spikes thinly and shortly hairy. 

Spikes && in. Bracts numerous, red-brown. 
Leaves 44 in. broad ; base stem-clasping . . 11. A . S c h ~ n u n t h ~ t s .  
Leavesless thani in .  broad; basenot stem-clasping 12 A. Nardzts. 

Spilres 6 1 4  in. Bracts solitary or few. 
S l e s  1 i n  Lowest empty glume flat-backed 13. A. distnn.~. 
Spikes 8- 1 in. Lowest empty glume concave on 

back . . 14. A.  Oidarbu. 
Spikes on the branches of a panicle, not sheathed. 

Spilrelets in pairs. 
Spilres of many pairs of spikelets. Lower empty 

glume of sessile spikelet pitted on the hack . 3. A. intermedius. 
Spikes of few, rnrely more than 3 pairs of spikelets. 

Leaves less than 4 in. broad. Sp i l~ l e t s  ,', in., with 
a basal tuft of hairs . . 4. A. micranihus.' 

Leaves &-19 in. broad. Spikelets ; in., naked a t  
the base . . 6. A. ltnlepensis.' 

Spikelets in threes. 
Sessile spikelets 4 in. Keels of the lower empty 

glume minutely prickly- toothed . . 6.  A. Gryllus. 
Sessile spilrelets 2,, in. Keels of the lower empty 

glulne ,smooth . . 7. A. monticola. 

' A few of the spikes are occasionally reduced to a single group of 3 
spikelets. 
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1 .  Andropogon tristis, Nees ; F1. Rr. Ind. vii. 169. Stemu 
2-3 ft., erect, branching. Leaves very narrow, 6-12 in., alightly 
hairy or glabrous. Spikelets in pairs, loosely imbricatc on 2-6 
unequal, minutely hairy  pikes 1-3 in. long and forming a digitate 
cluster a t  the end of an axillary stalk often partially cnclused in 
the dilated leaf-sheath. Sessile spikelet in. ; flowering glr~nlc 
melnbranous, narrow, bifid ; awn about twice the length of thc 
spilrelet. 

Sim1a.-IV. Himalaya, 5000-10,000 ft. 

2. Andropogon Ischaemum, Linn. ; PI. Br. Ind. vii. 171. Sterns 
2-3 ft., erect, usually simple. Leaves mostly basal, 1-6 x in., 
hairy. Spikelets in pairs, on 3-20 unequal spikes 13-3 in. long 
and forming a digitate cluster a t  the top of the stem ; stalk and 
rhachis of spikelets covered with long, white, silky hairs. Sessile 
spikelet in., nearly glabrous ; lower empty glu~ne acute ; flower- 
ing glume reduced to a naked awn three or four times the length 
of the rest of the spikelet. 

Sim1a.-N.\Y. India, ascending the Himalaya to 12,000 ft. 

3. Andropogon intermedius, R. Br. ; FZ. Rr. Znd. vii. 175. 
Stems 3-5 f t . ,  erect. Leaves narrow, 6-12 in., more or less hairy. 
Spikelets pale green or tinged with purple, in numerous pairs, on 
spikes about 1-2 in. long and arranged on the very slender, gla- 
brous, whorled, spreading branches of a ternlinal panicle 3-6 in. 
long. Sessile spilrelet + in. ; lower empty gluille hairy, pitted on 
the back ; flowering glume reduced to an awn $ - I  4 in. long. 

Sim1a.-Throughout India, ascending to 8000 ft. 
The Simla plant is t,he variety pzi.)~ctatus of the Fl. Ur. I d .  vii. l'iti. 

4. Andropogon micranthus, Kunflt, ; F1. Rr. Inn. vii. 178. 
Stems 2-3 f t . ,  erect. Leaves 4-12 in., less than $ in. broad, 
roughly hairy. Spikelets in., with a basal tuft of short, 
spreading, whife hairs, in spikes conta'ining only 2 or 3 pairs 
arranged on the very slender, glabrous, whorled, spreading 
branches of a ternlinal panicle 3-8 in. long. Awn of sessile 
spikelet 3-8 in. 

Sim1a.-Hilly districts throughout India, 4000-6000 ft.-Australia, S .  
Africa. 

The Simla plant is the variety v i l l o s ~ ~ l ~ ~ s ,  Hack. 
A. assirnilis, Steud. ; PI. Br. I I ~ .  vii. 159 may perhaps occur below 5000 ft. ; 

it can only be distinguished from the above by its taller, thicker, much-branched 
stcnls creeping at the base. 

* 5. Andropogon halepensis, Brot. ; Fl. Br. Ind. vii. 182. Stems 
many, 3-12 ft.., erect. Leaves 6-18 x i-lif in. or more, smooth 
except the rough edges. Spilrelets + in., without a basal tuft of 
hairs, in spikes containing only 1-3 pairs, rarely 5-7 pairs, somo- 
times only 3 spilrelets and arranged on the very slender, whorled, 
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spreading or drooping branches of a terminal panicle 6-24 in. 
long, the branches hairy a t  the joints and sxils. Sessile spike- 
let : lower empty glume hairy ; flowering glume minute, awn twice 
to four times the length of the rest of the spikelet or sometimes 
wanting. 

Common throughout Indis, ascending to 5000 ft. 
The wild form of the cultivated Juar, -4. Sorghum. 

6. Andropogon Gryllus, Linn. ; PI. Br. I nd .  vii. 187. Stenls 
1-5 ft., simple, erect, forming dense, hard tufts. Leaves 6-18 in., 
very narrow, usually hairy, edges minutely spinous-toothed ; 
sheaths hairy. Spikelets in threes, on 2 4  (rarely only one) spikes 
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each containing only 3 spikclets and clustered on the dilated, hairy 
tips of the very slender, whorled, spreading branchers of a terminal 
panicle 4-8 in. long. Sessile spikelet in. ; keels of the lower 
empty glume minutely prickly-toothed ; flowering glume con- 
taining a 2-sexual flower, tip toothed, awn nearly $ in. Stalked 
spilrelets each containing a male or a rudimentary flower ; stalks 
glabrous or nearly so. (Fig. 191 .) 

Simla, Jako, common.-W. Himalaya, 4000-8000 ft.-S. Europe, N. Africa, 
Australia. 

The Simla plant is the variety echi?~uZutw~, Hack. of the P1. Br. Ind. vii. 188. 

7. Andropogon monticola, ~Scl~uli. ; Fl. Br. Ind. vii. 192. Stems 
1-3 f t . ,  slender, erect or decumbent a t  the base. Leave8 6-18 in., 
very narrow. Spikelets in threes, on solitary, rarely geminate 
spikes each containing only 3 spikelets and borne on the dilated, 
hairy tips of the very slender, whorled, spreading branches of a 
terminal panicle 2-6 in. long. Sessile spikelet +G in. ; keels of 
the lower empty glume sinooth ; flowering glume containing a 
2-sexual flower, tip toothed. awn about 4 in. Stalked spikelets each 
containing a male or a rudimentary flower ; stalks hairy. 

Simla, Annanda1e.-Hilly districts throughout India, ascending to GO00 ft. 
-W. Asia, S. Africa, 

8. Andropogon annulatus, Forsk. ; Fl. Br. Ind. vii. 196. Stems 
4-3 ft., branching, often half-climbing, bent a t  the lower joints, 
then ascending. Leaves mostly basal, 6-12 in., narrow, rigid, 
upper surface hairy. Spikelets in pairs, on 5-8 unequal spikes 
1-24 in. long and forming a digitate cluster a t  the top of the stem; 
rhachis and spikelet-stallcs hairy. Sessile spikelet +h in. ; lower 
empty gluine hairy, truncate or obtuse ; flowering gl;me reduced 
to a siinple awn 4-1 in. long. Stalked spiltelet hairy. 

Sim1a.-Throughout India, ascending t o  6000 ft.-China, tropical Africa, 
Australia. 

9. Andropogon contortus, Li~an. ; Pl. Rr. Ind. vii. 199. Steins 
densely tufted, 1-2 ft., erect or decumbent near the ba,se. Leaves 
6-18 in., narrow, rigid, acute, upper surface thinly hairy. Spilre- 
lets in pairs, crowded on 3 4  (rarely only 1) spikes, excluding the 
awns, 1-2 in. long and forming an umbellate cluster in the axil of 
an upper leaf. On the lower part of the spikes the sessile spike let,^ 
are without awns and contain only a inale flower ; on the upper 
part they are long-awned and contain a 2-sexual, fertile flower. 
The stalked spikelets all conta,in a iuale or a rudimentary flower. 
Sessile lower spikelets male, 9-4 in. ; lo\ver empty glume lanceolate, 
many-nerved, studded with long, bulbous-based bristles, inargins 
transparent. Sessile upper spikelets fertile, 8 in. ; lower empty 
gluine thick, cylindric, iubutely pubescent, the base prolonged 
downwards in a hard, sharp, slightly curved3point bearded with 
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stiff, brown hairs pointing up~vards ; the point a t  first attached to 
the similar point of the next lower spikelet frorn which it separates 
when the grain ripens. Flowering glume reduced to a bent, hairy 
awn 14-3 in. long and attenuated towards the base. In  the upper 
fertile portion of the spike the rhachis is undeveloped and when 
the grain is ripe the twisting of the awns, caused by varying 
hygroscopic conditions, pulls away the narrow, cylindric fruits 
and this part of the spike breaks up leaving only the lower male 
portion on the stem. 

Sim1a.-'rhroughout India, ascending to  5000 ft.-Mediterranean region 
and the Tropics generally (Common Spear-grass). 

The grain of this grass, having sharp points, barbs of stiff hairs and long 
awns, is curiously adapted to obtain a firm hold when it  falls on the ground, 
and its power of adhering to and penetrating one's clothes needs no deecrip- 
tion. The Burmese name for the Spear-grass is Monlrey's Tail, which is very 
appropriate in the young state. 

* 10. Andropogon Iwaraneusa, Jones ; PI. Br. Ind. vii. 203. 
Rootstock aromatic ; stems smooth, 1-3 ft., sometimes more. 
Leaves glabrous, 6-12 in., very narrow. Spikelets in 3-6 pairs, 
on spikes a-2 in. long and paired a t  the end of a slender stalk 
sheathed in a pointed, spathe-like bract &-2 in., the spikes arranged 
on the smooth branches of a narrow, erect panicle 6-12 in. ; joints 
of the spikes and the spilielet-stalks woolly, the long, white hairs 
nearly concealing the sessile spikelets. Sessile spikelet in., 
lowest one or two usually containing only a male or a rudimentary 
flower ; second or intermediate empty glume boat-shaped ; flower- 
ing glume narrow, bifid, awn nearly twice the length of the spikelet. 
Stalked spikelets tinged with purple. 

Throughout N. India, ascending to 5000 ft.-W. Asia, N. Africa. 
The roots of this grass are often used to malte tatties or screens. The truc 

khuakhus, A .  .sqliurrosws, does not grow in the hills. 

11.  Andropogon Schaenanthus, Linn. ; PI. Br. Ind. vii. 204. 
Rootstock aromatic ; stems smooth, 3-6 ft., erect. Leaves 
glabrous, long, i-2 in. broad, cordate, stem-clasping ; sheaths loose. 
Spikelets in 3-6 pairs on spikes f -; in. long and paired a t  the end of 
a slender stalk sheathed in a pointed, spathe-like bract 3-$ in., the 
spikes crowded on the smooth branches of a narrow, erect panicle 
6-21 in. ; joints of the spikes and the spikelet-stalks fringed with 
short, white hairs ; bracts and glumes tinged with red-brown. 
Sessile spikelets + in., nearly glabrous, lowest one or two usually 
containing only a male or a rudimentary flower ; second or inter- 
mediate empty glume boat-shaped ; flowering glume narrow. 
bifid, awn rather thick, usually more than thrice the length of 
the spikelet. 

Sim1a.-Throughont India, ascending to 5000 ft.-W. Asia, Tropical Africa. 

* 12. Andropogon Nardus, Linn. .; PI?. Rr. Incl. vii. 205. 
Charact'ers of A.  Sch~nanthus except that the leaves are less than 
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4 in. broad with a straight, not cordate end stem-clasping haw. 
The panicle rarcly exceeds 18 in., and the sessile spikelet,a arc: 
1-1- in, 
b ti 

Throughout India, rteoending to 3000 ft.-Tropical Asia, Afriaa, Australia. 

13. Andropogon distans, Necs ; F1. Br. Inn. vii. 207. R800t- 
stock aromatic ; steins glabrous, 1-5 ft., erect : branches few or 
none. Leaves mostly basal, glabrous, 6-12 in., very narrow. 
Spikelets in 4-8 pairs on spikes 1-14 in. long and paired a t  
the end of a slender stalk sheathed iu a pointed, spathe-like 
bract 2-12 in., the spikes deflexed and solitary, rarely in R 
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cluster of 2 or 3 on the few and distant branches of a narrow, erect 
panicle ; j0int.s of the spikes and the spikelet-stalks fringed with 
short, white hairs. Sessile spikelets 2 in., pubescent, lowest one or 
two usually containing only a male or a rudimentary flower ; lowest 
einpty glume flat-backed, strongly 2-keeled, 2-pointed ; second or 
intermediate empty glume boat-shaped ; flowering glunle narrow, 
bifid, awn two or three times the length of the spikelet. (Fig. 192.) 

Simla, common.-IV. Himalaya, 4000-9000 ft. 

14. Andropogon Gidarba, Buclb.-Ham. ; PI. Br. I r~d .  vii. 208. 
Characters of A .  distans except that the leaves are broader and the 
branches of the panicle closer, each bearing 2 or several sheathing 
bracts with their enclosed spikes. Spikes $-1 in. Sessile spilte- 
lets about + in. ; lowest empty glume having a deep impression 
on the lower half of the back. 

Sim1a.-W. Himalaya, 7000-8000 ft. 

20. ANTHISTIRIA. Supposed to be froill the Greck al~thistemi, 
to withstand or oppose, referring to the stiff, tough stems.-Warm 
regions of the Old World, and especially characteristic in Australian 
grass vegetation. 

kmxmial ; stems lealy, erect, 1-4 ft. IAea\rcs long, narrow, 
flat. Ligule short, oblong. Spikelets 7 or 9 in a spike, 1-flowered, 
the lower 4 or 6 in pairs, three terminal ; spikes in clusters of 2-8. 
each spike and cach cluster more or less sheathed in a spathe-like, 
long-pointed bract, the clusters disposed on the branches of a 
panicle ; only 1 or 2, sometimes 3 spikelets in a spike fertile. Fer- 
tile spikelets : empty glurnes 3, the lo\\ est prolonged do\vnnrards in 
a hard, curved tip, the second or intermcdiatc ncarly cclual, the 
upper much smaller, membranous ; flo\vering glui~ic narro\lr, mem- 
branous, awned or awnless, containing a 2-sexual flower. Stan~c~ns 
3. Styles distinct, fringed. Grain free within the hardened, per- 
sistent glumes. Barren spikelets : einpty glumcs 2 ; flowering 
glume 1, containing a male or a rudimentary flower or wanting. 

Spikes usually bearing 7 spilielets. Rhachis hairy. Fertile 
epikelet 1, awned . 1. A. i~nberbia. 

Spikes usually bearing 9 aiikelets. ltbaolris blirbriua. kertilc 
spikelets 2 or 3, awnless . , 2. ,4. analhern. 

1 .  Anthistiria imberbis, Ketz. ; P1. Hr. I r ~ d .  \.ii. 211. Steins 
2-3 ft. Leaves 3-12 in. Clusters of flower-spilres fan-shaped ; 
sheathing-bract 1;-3; in. Spikes 2-6 in a cluster. cro~vdrd ; 
rhachis very short, densely hairy ; sheathing-bract 2-1 in. Spike- 
lets usually 7 in a spike, thinly hairy ; the 4 lower f in., sessilr 
round the base of the. rhachis, barren ; terminal sessile spiltelet $ 
in., fertile, flowering glume long-awned ; t'erminal stalked spike- 
lets * in., long-pointed, barren. 
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Simla, near the tunnel.-Throughout India, ascending to 7000 ft.-Warm 
regions of the Old World. 

The Simla plant is tho variety Roylei of the F1. Br. Ind. 

2. Anthistiria anathera, Nees ; PI. Ur. lnd. vii. 215. Stems 
1 4  ft. Leaves 3-12 in. Clusters of flower-spikes usually elon- 
gated ; sheathing-bract 1-25 in. Spikes 2-8 in a cluster, usually 
distant ; rhachis rather long, zigzag, glabrous ; sheathing-bract if 
in. Spikelets usually 9 in a spike, the 6 lower in pairs, one m 
each pair very shortly stalked ; the sessile spikelet of the upper 
pair, rarely both fertile ; the others barren ; terminal sessile 
apikelet fertile ; terminal stalked spikelets barren. Fertile 
spikelets in., lower empty glume minutely fringed, flowering 
gluine awnless ; barren spikelets & in., lower einpty glume fringed 
with long, white hairs. 

Simla, near the Sanjoli bazaar.-W. Himalaya, 4000-7000 ft. 

SERIES B. POACE&. 

TRIBE IV. Phalarideae. 
21. PHALARIS. Proin the Greek phularos, white, shining, 

referring to the spike1ets.-Temperate and tropical regions.-Some 
of the species widely colonised. 

Phalaris minor, Ke?z. ; F1. Br. 11~tl .  \ii. 221. Annual ; stems 
6-18 in., erect or decuiilbent near the base. Leaves glabrous, 
long, flat, finely pointed. Ligule oblong, blunt. Spikelets in.. 
shortly stalked, flattened, shining, 1-flowered but with 1 or 2 
minute scales or imperfect glumes below thc flo\vering glume, 
crowded in an ovoid or cylindric, green, spike-like panicle q-lJ x 
- in. Rhachilla jointed above the elllpty gluines, not prolonged. 
Einpty glumes 2, boat-shaped, nearly equal, pointed, prominently 
3-nerved, keel broadly winged ; flowering glunie about one third 
the length of the empty glumes and enclosed by them, containing 
a, 2-sexual flower. Stamens 3. Styles 2, distinct. Grain free 
within the persistent glumes. (Pig. 193.) 

Simla, common.-Himalaya and plains of Wrestern India, ascending to 
5000 ft.-W. Asia, S. Africa, Australia. 

Allied t o  I-'. ca?mco.iecmis, Canary Grass, naturalised in Britain. 

TRIBE V .  Agrostideae. 
22. ARISTIDA. Prom tlhe Latin wisla, an awn, referring to 

t.he a~vned spike1ets.-Most warm countlries. 
Annual or perennial ; steins tufted, slender, erect, smooth. 

Leal-cs long, very narrow. Ligule coinposed of n row of hairs. 
Spikelets long, narrow, t'erete, pointed. 1-flowered, arranged in a 
thin, feathery , spreading panicle. Rhachilla not prolonged, 
Emptv glumes 2, the lower the shorter. Flowering glurne rigid, 
close?;. enwrapping a 2-sexual flower, the tip produced in a, long, 



rough awn 3-branched from the base, the middle branch the 
longest ; base of flowering glume stalk-like, jointed above the 
empty glumes. Stamens 3. Styles 2, distinct, feathered. Grain 
cylindric, free, but closely embraced by the persistent glurnes. 
Pu.nicle-branches short, erect. Awns about $ in. . . 1. A. Adscenscioniz. 
Panicle-branches long, drooping. Awns 2-2 & in. . . 2. A. cyanantha. 

"1.  Aristida Adscensionis, Linn.; FZ. Br. Ind. vii. 224. 
Annual or perennial ; stems 1-3 ft.1 Panicle green or brown, 
4-12 in., narrow ; branches short, erect. Spikelets Q in., excluding 

the awn. Empty glumes pointed, awnless, the upper one about 
as long as the flowering glume. Awn about in. 

Throughout India, in dry, sandy soil, ascending to 4000 ft.-Widely dispersed 
in warm countries of the Old FVorld. 

* 2. Aristida cyanantha, S'teud. ; F1. Br. 1n.d. vii. 225. Peren- 
nial ; stems 3-6 f t .  Panicle purple, 12-18 in. ; branches very 
long, widely spreading, drooping. Spikelets 4 in., excluding the 
awns. Empty glumes shortly awned, the upper one much longer 
than the flowering glume. Awn 2-24 in. 

W. Himalaya, 3000-5000 ft.-low hills in the Punjab.-Afghanistan. 



23. STIPA. From the Grcek stupe, tow: rcfcrring to tohe long, 
6ntanglpd awns.-Temperate and tropical regions. 

Perennial ; fitems tufted, smooth, 1-3 f t . ,  crect. h a v e s  gla- 
brous, long, narrow, flat,. Ligule short, oblong. Spikelets green, 
narrow, Q in., terete, pointed, 1 -flowered, arranged on t'he rough, 
erect branches of a long, very narrow, loose panicle. Rhachilla 
not. prolonged. Empty glumes 2, oblong-lanceolate, glabrous, 
upper one slightly longer. Flowering glume nearly as long, hairy, 
hard, closely enwrapping a 2-sexual flower, the tip produced in a 
rough, pubescent, rather thick. long, simple awn. Stamens 3. 
Styles 2, distinct, feathery. Grain cylindric, free, hnt closely 
embraced by the persistent glumes. 
Awn twice as long a0 the spikelet. Anther-tips bearded 1. 8. sibirica. 
Awn 4-6 times as long aa the spikelet. Anther-tips naked 2. 8. Ori i~omphi~tn~.  

1. Stipa sibirica, Lam. ; Fl. Br. I N ~ .  vii. 231. Stems 2-3 ft. 
Leaves 1-2 f t . ,  about $ in. broad. Panicle 6-12 in. Spikelets 4 
in. Flowering glume densely ha.iry ; awn twice as long as the 
spikelet, lower half twisted. Anther-tips bearded. 

Sim1a.-W. Himalaya, 7000-9000 ft.-Central Asia, eastward to Corea. 

2. Stipa Orthoraphiurn, Stet~d.  ; F1. Br. Ind. vii. 233. Stems 
1-2 f t .  Leaves 6-12 in., about Q in. broad. Panicle 6-12 in. 
Hpikelets Q in. Flowering glume thinly hairy, furnished on the 
back just below the base of the awn with 2 or 3 pairs of straight), 
downward-pointing, diverging, short spines : awn four to six timefi 
as long as the spikelet, not twisted. Anther-tips naked. 

Fagoo.-Tempera.te Himalaya, eastward to Sikkim, i000-I 1,000 ff.-Naga 
Hills. 

24. ORYZOPSIS. From the Greek oryza, rice, and opsis, ap- 
pearance.-N. temperate regions. 

Oryzopsis aequiglumis, Duthie ; PI. Br. Ind. vii. 234. Peren- 
nial ; stems tufted, smooth, 2-4 ft.. erect. Leaves smooth or 
the margins slightly rough 6-12 in., narrow. flat, finely pointed. 
Ligule long. oblong. Spikelets green or tinged with purple, about 

in.. slightly flattened, pointed, 1 -flowered, arranged on the 4 
rough, very slender: paired or whorled branches of a loose panicle 
6-12 in, long ; lo~ver branches long, naked for about half their 
length. Rhachilla not prolonged. Empty glunles 2, persistent. 
thin, glabrous, nearly equal, lanceola te, long-pointed. Flowering 
glume about three-quarters the length of the empty glumes, red; 
brown, pubescent, stiff, jointed at the base, narrowed into a 
slender, rough awn as long as or slightly longer than thc spikelet. 
Stamens 3. anthers tipped with a tuft of minute ham. Styles 2. 
free, featherv. Grain oblong, flattened. free, but closely embraced 
by the hardkned. persistent glumes. 

Sinila, Mn1insu.-Temperate Himalaya, ($000-10,000 ft,. 
2 R 



25. MILIUM. A nanlc talien by Linnzus from classical 
authors, but applied by them to (L kind of Millet.--N. temperdte 

Milium effusum, Linn. ; Fl. Br. Ind.  vii. 235. Perennial ; 
stcxms tufted, 2-4 ft., erect, smooth, shining. Lcaves nearly gln- 
broos, flat, 6-1 2 in., up to in. broad. Ligule oblong, truncate, 
torn. Spikelets green, glabrous, awnless, ovoid, in., slightly 
flattened, 1-flowered, arranged on the rough, slender, whorled 
branches of a loose panicle 6-20 in. long ; branches naked towards 
the base, soruetimes deflexed in flower. Rhachilla not prolonged. 
Empty glumes 2, thin, nearlv equal, acute. Flowering gluintl 
nearly as long, thick, smooth; acute, hard and shining in fruit. 
Starucns 3. Styles 2, free, short, feathery. Grain ovoid, free, 
hut closely c~ul~raced by the persistent glunlcs. 

Alushobrit, JIahasu, in shady places.-W. Himalaya, 7000-1 1,000 ft.- 
N, tcmperate and arctic regions, including Britain (filillet (irass). 

26. PHLEUM. A modification of the Greek phleos, a name 
applied to different plants including Imperda nrundinacea.- 
Temperate, arctic and antarctic regions. 

Annuad or perennial ; stems erect, sometimes decumbent near 
the base. Leaves flat ; upper sheaths loose. Ligule membranous. 
Spikelets green, flattened, in., 1 -flowered, crowded on the very 
short branches of a dense, or oid or cylindric, spike-like panicle. 
Rhachilla sometimes prolonged beyond the flower. Empty 
glurnes 2, equal, boat-shaped, the keels terminating in short points. 
Flowering glume much shorter, transparent, tip pointled, entire. 
Stamens 3. Styles 2. very feathery. Grain flattened, free, 
loosely enclosed within the persistent glumes. 

P. prulense, the conlmon Timothy Grass of Britain, is said t o  occur on the 
Chor, but authentic specimells are wanting. 

Empty glumes fringed. 
Empty glumes truncate. Panicle usually ovoid . . 1 .' P. alpinurn. 
Empty glumes tapering. I'anicle cylindric . 2. P. urenariwn~. 

E ~ u p t y  glumes not fringed. Paaiclc cylindric, long . . 3. P. nt9p\.prTwnl. 

1. Phleum alpinum, Linn. ; F'l. Br. Ind. vii. 236. Perennial : 
stems solitasy, 6-18 in. Leaves spreading, 1-6 in., up to in. 
broad. Panicle i - 1  in., rarely up to 2 in., ovoid or cylindric. 
usually tinged with purple. Empty glumes with broad, scarious 
margins, truncate, keel fringed, terrninahing in a short, stiff 
point. 

Huttoo.-Temperate Himalaya, 10,000-1 3,000 ft.- Arctic and Alpine rcgions. 
including the higher mountains of Scotlantl. 

2. Phleum arenarium, Linn. ; Fl. Rr. Inn. vii. 237. Annual ; 
sterns tufted, 6-12 in. 1,cares 1-3 in., ahollt in. broad. Panicle 



cylindric, 2-14 in. Empty glunlrs lanceolate, tal~cring into a short 
point, the upper part of the kecl fririged with t~tiff hairs. 

Sut,lej valley, Suni.--W. Himalaya, 2000-9000 ft., in sandy noil. --?'he 
Punjab.--W. Asia, Europo (Britain). 

"3. Phleum asperum, Jacq. ; Fl. Br. I d .  vii. 237. Annual ; 
stems tufted, 6-18 in. Leaves 2-4 in., up to a in. broad. Paniclth 
cylindric, 1-3 in. Empty glurnru rough, lanctlolate, rat11c.r nud- 
clcnly contracted into a short, fitiff l~oint, I<cbcl not fringccl. 

R. Himalaya, 5000-6000 ft.-Mr. ,4~ia,  E t ~ r o l ) ~ .  

27. ALOPECURUS. Pronl the Greek alopex, a fox, and oura.. 
a tail, referring to the inflorescence.-Temperate and cold regions. 

*Alopecurus geniculatus, Limz. ; PI. Br. I d .  rii. 239. Peren- 
nial ; stems 6-18 in., erect or the base decumbent. Lea\.es 
3-6 in., $ in. broad, flat ; upper sheaths inflated. Ligule mem- 
branous, short. Spiltelets pubescent, yellow-green, oblong. 
flattened, $ in., 1-flowered, c r o ~ d e d  on the very short branches 
of a dense, cylindric, spike-like panicle 1-3 in. long. Rhachilla 
not prolonged. Einpty glunles 2, boat-shaped, nearly equal. 
united near the base, pointed, lreels fringed. Flowering glume 
as long, transparent, margins united near the base, tip truncate, 
minutely jagged, a rough, straight, shortly projecting awn inserted 
on the back near the base. Stamens 2 or 3. Styles 2, long, 
distinct, feathery. Grain ovate, flattened, loosely enclosed 
within the persistent gluines. 

Temperate Himalaya, 3000-7000 ft.-Most temperate regions, including 
Britain (Fox-tail Grass). 

28. POLYPOGON. Froin the Greek polys, many, and pogon, 
a beard, referring to the numerous awns.-illlost warn1 and some 
temperate regions. 

Annual or perennial ; stems tufted, erect, usually decumbent 
near the base. Leaves flat. Ligule membranous. Spikelets 
flattened, less than in., 1 -flowered, crowded on the very short 
branches of a dense, cylindric or lobed. spike-like panicle. Rha- 
chilla not prolonged. Empty glulnes 2, pubescent: oblong, equal, 
boat-shaped, a slender awn inserted on tlhe back just below the 
tip, keels rough. Flowering glume inuch smaller, transparent, 
usually shortly awncd. Stainena 1-3. anthers minute. Styles 2, 
short, distinct. Grain minute, free, enclosed within the persistent 
glumcs. 

Panicle cylindric or slightly lobcd. 3Iargins of e1npt.y 
glunles fringed ; awns long . . 1 .  P. ?~~~wpeEiens is .  

Panicle interrupted or conspic~iously lohrd. 3lnrgins of  
t11npt.v glu~nes not fringed ; awns short . . 2. P. littoralis. 



1. Polypogon monspeliensis, Desf. ; F1. Hr. Ind. 1-ii. 245. 
Annual ; stems 1-2 f t .  Leaves 3-6 in., up to 2 in. broad. Panicle 
pale, shining, yellow-green, usnallv cylindric, sometimes slightlv 
lobed. Empty glumes : marginsbfringed ; awns usually two tb 
four times as long as the glumes, rarely only slightly longer. 

Sutlej valley below Kotgurh, in rice-fields.-Throughout India, ascending 
to 9000 ft.-Tropical and temperate regions, including Britain (Beard Grass). 

2. Polypogon iittoralis, Sm. ; Fl. Br. I n d .  vii. 246. Usually 
perennial ; stems &-I& f t .  Leaves 2-4 in., up to in. broad. 
Panicle green or tinged with purple, 1-3 in., interrupted or 
lobed, rarely cylindric. Empty glumes : margins pubescent, not 
fringed ; awns usually about as long as the glunles, rarely twice as 
long. 

Simla, Theog, below Kotgurh in rice-fields.-Temperate Himalaya, 4000- 
10,000 ft.-Subtropical and temperate regions, including Britain (Benrti Grass). 

29. SPOROBOLUS. From the Greek spora, a seed, and ballo, 
to cast forth, referring to the ripe grain dropping out.-Chiefly 
tropical regions. 

Perennial, rarely annual. Leaves mostly basal, narrow, flat 
or the margins inrolled. Ligule reduced to a few hairs. Spikelets 
numerous, less than $5 in., awnless, 1-flowered, arranged on the 
branches of a narrow or pyramidal panicle. Rhachilla not pro- 
longed. Glumes all membranous. Empty glumes 2, the lower 
the shorter. Flowering glume acute. Stamens 2 or 3. Styles 2, 
short, distinct, feathery. Grain ovoid, loosely enclosed within 
the persistent glumes, ultiinately exposed and soon dropping out, 
outer coat loose. 

Upper empty glume much shorter than the flowering glume. 
Leaf-margins entire. 

Panicle pyramidal, 4-1 0 in. . . 1. 8. diander. 
Panicle narrow, 6-18 in. . . 2. 8. indicus. 

Upper empty glume as long as the flowering glume. Leaf- 
margins toothed . . 3. S. piliferus. 

1. Sporobolus diander, Beauv. ; F1. Br. I n d .  vii. 247. Perennial ; 
stcms 1-3 f t .  Leaves 3-20 in., glabrous ; margins entirc. Panicle 
pyramidal, 4-10 in. ; branches spreading, the lower 1-2 in. Spil~e- 
lets iG in., pale brown. Upper empty glu~ne rlluch shorter t'han 
the flowering glume. 

Below Kotgurh.-Throughoi~t India, ascentling to  5000 ft.-Tropical Asia 
and Australia. 

2. Sporobolus indicus, R. Rr. ; P1. Br. I n d .  vii. 247. Perennial ; 
stems 2-3 f t .  T,eaves 8-24 in., glabrolls ; margins cnt'irc. Panicle 
very narrow, 6-18 in., tIapcring t'o a fine point ; branches erect,, t,he 
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lower 1-2 in. Spikelets {G in,, green, crowd(1tl. Upper e~npty 
glulne rnuch ~1lortc.r than the flowering gluinc.. 

Sinl1a.-Thmugliout India, ascending to 5000 ft.---All warm countric.~. 

3. Sporobolus piliferus, K u ~ 1 1 ~  ; FZ. Br. Incl. vii. 251. Annual ; 
stems 3-12. Leaves hairy ; margins minutely toothed. Panicle 
very narrow, almost cylindric, 1-3 in. ; branches erect, the lower 
$ in. or less. Spikelets ;z in., bro\vn. Eiiipty gluine~ very 
unequal, the upper as long as the flo\vering glu~nc. 

Simla, Syree.-W. Himalayi5, 3000-8000 ft. --Jfa1acc.a. 

30. AGROSTIS. The Greelr name for all Grasses ; derived 
froin agros, a field.-Chiefly temperate regions. 

Perennial, rarely annual ; stems tufted, smooth, usually erect. 
Leaves glabrous, entire, flat or the margins inrolled. Ligule mem- 
branous, usually short. Spikelets numerous, slightly flattened, 
about +G in., 1-flowered: occasionally 2-flowered in A. Royleum, 
arranged on the whorled branches of a pyramidal or narro~v 
panicle. Rhachilla not prolonged. Empty glunles 2, boat-shaped, 
equal or nearly so, awnless, acute. Flowering glume shorter, 
transparent, glabrous or hairy, awned or not, tip truncate, minutely 
jagged. Stamens 3. Styles 2, very short, distinct, feathery. 
Grain oblong, free within the persistent glunles. 
l!'lowering glulne hairy, awned. 

Awn protruding. 13a,le much shorter than tlie flowering 
glume . . 1 .  '1. Koyleusui. 

Awn included. Pale nearly as loug as t.he flo~vering 
glume . . 2. -4. Munrourea. 

Flowering glume glabrous, aw-11less. 
Panicle pyramidal, 4-10 in. ; branches spreading . . 3. A.alba. 
Panicle oblong, 1 h 3  in. ; branches nearly erect . . 4. A. verticilEala. 

1. Agrostis Royleana, l'rin. ; Fl. Br. Inn. vii. 264, under Ccrl- 
amagrostis pilosula, Hook. J: var. scabra. Annual ; stems 1-3 ft ., 
erect. Leaves sinooth, 6-12 in. long, up to ) in. broad. Panicle 
spreading a t  least in flower, 4-12 in. ; branches roughly pu'bescent, 
1&3& in., naked for about half their length. Spikelets shining, 
pale yellow or green or tinged with purple, narrowly lanceolate, 
pointed, sometimes f in., occasionally 2-flowered. Lower empty 
glumes slightly the longer, keel rough. Flowering glume hairy, 
about three fourths the length of the empty glume, base with a 
tuft of minute hairs, a slender, protruding awn below the middle of 
its back ; pale much short'er than the gluine. (Pig. 194.) 

Simla, Rlahasu, common.--W. Himalaya., 'i000~10,OOO ft. 

2. Agrostis Munroana, rlilclt. & Hemsl. ; Fl. Br. Ind. vii. 263, 
under Ca,hmagrostis Munronna. Boiss. Annual ; steins tufted, 
6-18 in., erect,. Leaves salooth, 2-8 in., by Q in. Panicle spreading 
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a t  least in flower, 2-5 in.. ; branches smooth, 1-2 in., naked near 
the base. spike let,^ shining, green or tinged with purple, ovate- 
lanceolate, hardly +G in. Lower empty glume slightly the longer. 
Flowering glume hairy, about three fourths the length of the 
empty glume, basewith a tuft of minute hairs, avery short, slender, 
included awn below the mi.ddle of its back ; pale nearly as long as 
the glume. 

Si1nla.-W. Himl~laya, 8000-12,000 ft. 

"3. Agrostis alba, Linn. ; Fl. Br. Ind. vii. 254. Perennial ; 
stems 1-3 ft., erect. Leaves slightly rough, 4-10 in., up to $ in. 
broad. Panicle spreading a t  least in flower ; branches smooth, 
13-2$ in., naked towards the base. Spilielets shining, green or 
tinged with purple, narrowly ovoid. Empty glumes equal, keel of 
the lower rough. Flowering glume glabrous, awnless, nearly as 
long as the empty glumes ; pale nearly half as long as the 
glume. 



'l'emperat.~ Himalaya, 6000-1 1,000 ft.-N. tcmporatc regions, including 
Britain. 

"4. Agrostis verticillata, Vill. ; Fl. Br. Ind. vii. 254. Percnninl ; 
steins 12-24 in., creeping near the base. Leaves rough, 2-6 in., up 
to Q in. broad. Panicle oblong, dense, 16-3 in. ; branches smooth, 
nearly erect, rarely more than 1 in.. flower-bearing to the base. 
Spikelets cro\vded, not shining, green. narrowly ovoid. Empty 
glumes equal, roughly pubescent. Flowering glume glabrous, 
awnless, about two thirds the length of the empty glumes ; pale 
nearly as long as the gluine. 

TV. Himalaya, 20004000 ft.-N. te~nl~erate regions. 
The Simla locality given in the 3'1. BY. Ind. is quoted froiri s paper by 

Dr. A. Grisebach on the ' Grasses of High Asia,' dated 1868, published in his 
Gesumm.elte Ablm?tdlunge~z, Leipzig, 1880. The specimen is not a t  Kew. 

31. MUEHLENBERGIA. In honour of H. Muehlenberg, a.n 
American clergyman and botanical author.-Temperate regions, 
chiefly America. 

Perennial, rarely annual ; stems tufted, slender, ascending, 
creeping near the base. Leaves rough, flat. narrow. Ligule mem- 
branous, short, jagged. Spikelets numerous. t'erete, pointed. 
+G+ in., 1-flowered, arranged on the rough, whorled branches of a 
narrow, erect or drooping panicle. Rhachilla not prolonged. Empty 
glurnes 2, glabrous, thin, concave, acute, keel rough. Flowering 
glume stiff, hairy on the lower half, narrowed upwards in a slender, 
straight, rough, far-protruding awn ; pale hairy near the base. 
Stamens usually 3. Styles 2, distinct, feathery. Gmin cylindric, 
free but enclosed within the persistent glumes. 
Panicle contracted, erect. Empty glulnes equal, about as 

long as the flowering glume. A m  6 4  in. . . 1. 1M.sylvatim. 
Panicle loose, drooping. Awn &1 in. 

Panicle 4-12 in., bright green. Spikelets II, in. Empty 
glumes very variable, usually unequal . . 2 .  dl. z'iridissi7nu. 

Panicle 3--6 in., pale green or tinged with violet. 
Spikelets 4 in. Empty gllimes equal . . 3. M .  J~imalayemsis. 

1. Muehlenbergia sylvatica, Torr. & Qray ; Pl. Br. Ind. vii. 259. 
Stems 1-2 ft,. Leaves 3-6 in.. up to & in. br0a.d. Panicle pale 
green or violet, contracted, erect, 4-6 in. ; branches erect, 4-1 in., 
flower-bearing to the base. Spikelets crowded, +5 in. Empty 
glumes equal, narrowly lanceolat'e, finely point'ed. Flowering 
glume about as lons ; awn $-; in. 

Simla, Fagoo.-W. Hinmlayo, 4000-9000 ft .-Japan, N. America. 

2. Muehlenbergia viridissima, ATees ; 1 .  Br. Iyzd. 1%. 259. 
Stems 1-3 ft. Leaves 4-12 in., up to $ in. broad. Panicle bright 
green, loose, cirooping, 4-12 in. ; branches drooping, 1 4  in., 
flower-bearing to the base. Spikelets crowded? +G in. Empty 



gluines ovate-lanceolate, very variable in length,  lightly or very 
unequal, both very sinall or one sinall and the other nearly as 
long as the flowering glume or both long. Flowering glume 
longer, ~omet~ii~ies much longer than the empty gluines ; awn 
2-1 in. 

Sinilu, Narknnda, con11i1on.-Temperate Himslsyu, 3000-9000 ft .  

3. Muehlenbergia himalayensis, Hack. ; PI. Br. I nd .  vii. 259. 
Steins 12-24 in. Leaves 4-12 in., up to Q in. broad. Panicle pale 
green, often tinged with violet, narrow, loose, drooping, 3-6 in. ; 
branches drooping, 1-2 in., usually naked near the base. Spike- 
lets not crowded, + in. Empty gluines equal, lanceolate, acut,e. 
Flowering glume about one third or slightly longer than the 
einpty glumes ; awn 4-1 in. 

Sini1a.-W. Himalaya, 6000-7000 ft. 

32. CALAMAGROSTIS. From the Greek mlumos, a reed, nlid 
uqrostis, a grass.-Cold and temperate regions. 

Perennial ; aterris tufted, 2-5 ft., erect, usually robust. Leaves 
glabrous, slightly rough, long, flat. Ligule membranous, oblong. 
Spikelets numerous, narrow, in., 1-flowered, crowded on the 
rough, whorled branches of a dense, silky, shining, nearly erect 
panicle often nearly a foot long ; branches 2-3 in., more or less 
spreading, naked towards the base. Rhachilla not prolonged. 
Empty glumes 2, the lower the longer, concave, narrowly lanceo- 
late, long-pointed, keeled. Plowering glume much shorter, trans- 
parent, glabrous but enveloped in a basal tuft of long, silky hairs, 
tip 2-lobed, a slender, straight awn in the cleft. Stamens 3. Styles 
2, short, distinct, feathery. Grain obovate, free but enclosed 
within the persistent glumes. 
Awn protruding . . I .  C'. ernodensis. 
Awn included . . 2. C. littoren. 

*1. Calamagrostis emodensis, Griseb. ; TE. Br. Ind. vii. 261. 
stems 3-5 f t .  Leaves 12-1 8 in., by $-2 in. ; lower surface glaucous. 
Panicle 6-10 in., pale grey. A\vn protruding. 

Temperate Himalaya, 7000-12,000 f t .  

2. Calamagrostis littorea, DC. ; Ir'l. Br. Ind. vii. 261. Steins 
2-5 f t .  Leaves 12-18 in., up to 1 in: broad. Panicle 6-10 in., 
purple when young, turning pale yellow in fruit. Empty glumes 
tinged with purple a t  the base. Au.n included. 

Sim1,z.-Temperate Himalaya, 6000-10,000 it.-\V. Asia, Europe. 

33. DEYEUXIA. In honour of Nicolas Deyeux, LL French 
11otanist.-Most temperate and mollntczinous regions. 
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Deyeuxia scabrescens, Munro ; PI. Rr. I r ~ d .  vii. 267. Peren- 
nial ; stems tufted, 2-5 f t . ,  erect. Leaves rough, 6-18 in., up 
to in. broad. Ligule membranous, long. Spikelets numerous, 
green or tinged with purple, roughly pubescent, :j in., s1ight.l-y 
flattened, 1-flowered, crowded on the rough, slender, whorlcd 
branches of a narrow, erect panicle 3-6 in. long ; branches spread- 
ing a t  least in flower, 1-2 in., flower-bearing nearly to the base. 
Rhachilla prolonged as a tuft of silky hairs as long as the flowering 
glunie. Empty glumes 2, nearly equal, concave, lanceolate, keels 
rough. Flowering glume shorter, transparent, tip 2-lobed, a 
straight, shortly protruding awn in the cleft, tips of lobes truncate, 
jagged. Stamens 3. Styles 2, short, distinct, feathery. Grain 
narrowly oblong, free within the persistent glunies. 

Si~ula.-Temperate Himalaya, 8000-1 3,000 f t. 

34. AVENA. The L a t h  liallle of tlie Oat.-'l'elul~errtte a~ld  
cold regions. 

Annual or perennial ; stems robust, erect. Leaves flat, 6-12 
in., up to in. broad, long-pointed. Ligule membranous, short, 
oblong, truncate or jagged. Spikelets stalked, $-1 in., narrow, 
terete, 24-flowered (the uppermost flower usually rudimentary), 
arranged on the whorled branches of a loose, spreading panicle. 
Kllachilla densely silky, prolonged. Glumes concave, acute ; nerves 
prominent. Eilipty glumes 2, glabrous, thin, lanceolate, the 
iuargins and tip scarious. Flowering glumes rather shorter, firmer, 

, oblong-lanceolate, the tip split into 2, sometimes 3 or 4 finely 
pointed lobes, rarely nearly entire, a long, thick, bent and twisted 
awn inserted on the back. Stamens 3. Ovary hairy on the top ; 
stvles 2, short, distinct, feathery. Grain oblong, furrowed, hairy 
or; the top, enclosed within the persistent glumes and more or less 
adherent to the pale. 

The Common Oat, A. sntiua, is cultivated in N.\V. India, principally as 
green fodder for horses. 

Spikelets 1 in., drooping. Empty glumes nearly equal . , 1. -4. fatun. 
Spikelets 4 in., erect. Empty glumes very unequal . 2. -1. aspera. 

1. Avena fatua, Linlz. ; PI. Br. Ind. vii. 275. Annual ; stems 
1-3 f t .  Leaves rough ; sheaths smooth. Panicle 6-10 in. ; branches 
sureading ; rhachis and branches nearly smooth. Spikelets about 
1-in., 3- or $-flowered, pendulous ; stalks rough, unequal. Empty 
glumes nearly equal, 9-nerved. Flowering glumes thinly hairy, 
tip 2-lobed, awn nearly three times the length of t,he glume, inserted 
below the iniddle ; lowest flowering gluine with a tuft of bristle- 
like hairs a t  its base. 

Simla, in fields.--Punjah, N.W. Himalaya, up t o  9000 ft.-N. Asia, N. Africa, 
Europe, including Britain (Wild Oat). 



2. Avena aspera, Munro ; PI. Br. Ind.  vii. 277. Perennial ; 
steins 2 4  ft. Leaves nearly sinooth ; sheaths softly pubescent. 
Panicle narrow, nodding, 6-12 in. ; branches nearly erect ; rhachis 
and branches rough. Spikelets pale green, erect, about 4 in., 3-4- 
flowered, glistening. Empty glumes very unequal, 3-5-nerved. 
Flowering gluine glabrous, tip 2-lobed or irregularly split into 3-4 
bristle-likc lobes, rarely nearly entire ; awn 1;-3 times as long as 
the glume, inserted rather above its middle. (Fig. 195.) 

Simla, Mahesu, common.-Temperate Himalaya, 6000-12,000 f t .  
The Simla plant is var. Roylei of the Fl. Rr. I r ~ d .  

PIG. 195. &%VENA ABPERA. 

35. DANTHONIA. In honour of Etienne Danthoine, a French 
botanist.-Most warill and temperate regions. 

Danthonia cachemyriana, Jauh. & Spach. ; Fl. Br. I?zd. vii. 281. 
Perennial ; rootstock often creeping, fibres fleshy ; stems tufted. 
1-2 ft., erect or decumbent near the base. Leaves glabrons, a,s 
long as the stem or longer, very narrow, flat ; sheaths hairy. Lignle 
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1.cry short, l~ubescent. Spikelets shining, narrow, tcrete, $-2 in., 
2-5-flowered (uppermost flower male or rudimentary), arranged on 
the branches of a narrow, erect panicle 4-5 in. long. Rhachilla 
hairy, jointed between the flowers, prolonged. Empty glumes 2, 
maily equal, glabrous, thin, lanceolate, as long as thc whole 
spikelet, often tinged with purple, keeled, 3-5-nerved. Flowering 
glumes concave, thin, hairy, fringed: lanceolate, 7-9-nerved, the tip 
deeply 2-lobed ; lobes prolonged as awn-like points, much longcr 
than the glume but shorter than the rigid, twisted awn inserted 
in the cleft, the gluine thus appearing as %awned. Stamens 3. 
Style 2, distinct, feathery. Grain oblong, free, enclosed within 
the persistent glulnes. 

Huttoo.-Temperate Himalaya, 10,000-14,000 f t .  

TRIBE VII.  Chlorideae. 

36. TRIPOGON. From the Creels. tri, three, and poyotz, a 
beard, referring to the 3-awned flowering gluines of seine species.- 
Tropical and warm regions in Asia and Africa. 

Perennial, glabrous ; stenis tufted, slender. Lea\-es as long as 
the stem or longer, very narrow, flat. Ligule ininutely hairy. 
Spikelets flattened, &-& in., 3-10-flowered (the upper 1 or 2 flo\v6rs 
usually inale), sessile in 2 opposite rows along one side of a solitary, 
slender spike. Empty glurnes very unequal, the lower the shorter, 
stiff, pointed, keeled, l-nerved. Flowering glumes thin. ovate, 
concave, base minutely hairy, tip 2-toothed or jagged, 3-awned or 
with a single very minute awn. Stamens 3. Styles 2, short, 
distinct, feathery. Grain narrowly oblong, free witlhin the 
persistent glumes. 
Flowering glume l-awned ; awn very minote . . 1. T. abgs.;inicus. 
Flowering glume 3-awned ; awns long . . 2. 7'. ,filijornzis. 

1. Tripogon abyssinicus, Nees ; PI. Br. Ind. vii. 28'7. Stems 
6-24 in, Spike 1-10 in. Spikelets rather distant, 3-6-flo~vered. 
Empty glumes narrowly lanceolate. Flowering glumes : tip 
irregularly 2-toothed or 2-lobed or jagged, with a very minute 
awn hardly projecting beyond the lobes or teeth. 

8imla.-IT. Himalaya, 5000-7000 ft.-Mr. Asia, Tropical Africa. 

2. Tripogon flliformis, Xees ; Fl. Br. Inn. vii. 288. Steins 4-16 
in. Spike 1;-8 in. Spikelets crowded, 4-10-flowered. Lower 
empty glume ovate, broadly lobed on one side ; upper narrowly 
lanceolate, sharply toothed on one or both margins near the top. 
Flowering glumes : tip 2-tootlhed, teeth acute or jagged, a long awn 
inserted in the cleft and a shorter awn on the outer side of each 
tooth, the glume thus being 3-awned, middle awn twice as long as 
the glulne or longer. (Fig. 196.) 

Simla, common.-Temperate Hima.la.ya, 5000-10,000 ft. 



37. CYNODON. Froin the Greek kyon, a dog, and odous, a 
tooth, said to refer to the sharp teeth of the g1umes.-Warm and 
temperate regions, inost abundant in Australia. 

Cynodon dactylon, Pers. ; lfll .  Br. Ind. vii. 288. Perennia.1, 
glabrous ; stems prostrate, often widely creeping and formi~~g 

matted tufts with short, ascending branches. Leaves flat, 1 4  in., 
up to in. broad. Ligule very short, hairy. Spikelets green or 
purple, awnless, i3 in., 1-flowered, alternate, not in clusters or 
pairs as in Paspalum, sessile along one side of 2-5 simple, straight, 
flattened branches 1-2 in. long and digitatply spreading from near 



the tol, of the stem. k:inpty glunic~ 2, nearly (+qllal, shorter than 
the flowering glume, keeled, acute, often falling off ~epart~tely. 
Flowering glume broadly boat-shaped, keel hairy. I'alc nearly 
as long, the prolonged rhachilla appearing a t  its base as a minute 
bristle. Stamens 3. Styles 2, distinct, feathery. Grain oblong, 
free within the persistent glumes. 

Sim1a.-Throughout India, ascending to 5000 ft,.-Most warm countries ; 
conlmonly cultivated. 

The Doob Grass of the plains. It form8 the chief past,ure in many dry 
climates. 

38. ELEUSINE. Prom Eleusis, an ancient city of Greece, 
famous for the worship of Ceres, t'he goddess of agriculture.- 
Most warm regions. 

"Eleusine indica, G ~ r t l a .  ; PI. Br. Ind.  vii. 293. Annual, 
glabrous ; stems tufted, 1--2 ft . ,  elmect, soft. Leaves flat, 3-12 in., 
up to # in. broad ; sheaths hairy at the mouth. Ligule obsolete. 
Spikelets green or tinged with purple, awnless, about + in., 3-5- 
flowered, alternate, not opposite as in Panicurn, sessile. crowded 
in 2 series along one side of 4-7 simple, straight, flattened branches 
2-5 in. long and digitately spreading from near the top of the stem. 
Glumes thin, boat-shaped. Empty glumes 2? shorter than the 
lowest flowering glumes, unequal, the lower the smaller, keels 
roughly hairy. Flowering glumes glabrous, acute. Stamens 3. 
styles 2, short, distinct, feathery. Grain oblong, free within the 
persistent glumes, outer coat loose ; seed wrinkled. 

Throughout India, ascending to 5000 ft.-Tropical region8 of the Old 
World. 

E. Coracana, a cultivated form-of this species, is a common crop in N. India 
and in the lower hills. Native name Mandzcn : i t  is the Ragi of S. India. 

TRIBE VIII. Festuceze. 

39. ARUNDO. The Latin name for a reed.-Temperate and 
tropical regions. 

Arundo Donax, Linn.. ; Fl. Br. Ind. vii. 302. Perennia.1 ; 
stems 6-10 ft., erect! or creeping near the base. Ifin\-es smooth, 
flat, 1-2 f t . ,  in 2 opposite series, drooping, tapering from a stem- 
clasping base :-1- in. broa,d to &fine point. Ligule very short, 
hauy. Spilrelets slightly flattened, 4-& in., 34-flowered (flowers 
all 2-sexual except soinetimes the uppermost), in a dense, erect, 
shining, silky panicle 1-2 ftl. long ; branches erect or drooping, 
in half-whorls. Rhachilla glabrous. jointed between the flowers, 
prolonged. Gluines thin, narrowly lanceolate, concave. Empty 
ululnes 2, glabrous, as long as the spikelet, slightly unequal. acute. D 

Flowering glurncs : lowrer half covered with long, uyhite, silky 
hairs ; tlip, 2-lobed, lobes acut'e. a short, straight awn in the cleft, 



622 CXIII. G R A M I N E B  

Stlamens 3. Styles 2, distinct, feathery. Grain oblong, free 
within the persistent glumes. 

Charaog, near Sim1a.-Plains of N. India, ascending to GOO0 ft.-Mr. Asia, 
N. Africa, Europe. 

40. PHRAGMITES. From the Greek pltragm, at fence, hedge, 
referring to a common use made of the stems.-Temperate and 
tropical regions. 

"Phragmites communis, Trin. ; PI. Br. Ind. vii. 303. Perennial ; 
rootstock thick, creeping ; stems erect, 6-10 ft., leafy throughout. 
Leaves in 2 series, smooth, flat, lanceolate, 18-24 ><$-I$ in., 
tapering into a long, fins point, base rounded, not stem-clasping. 
Ligule very short, hairy. Spikelets purple-brown, narrow, slightly 
flattened, +-g in., 3-7-flowered, crowded on the more or less 
hooping branches of a dense, erect, shining, silky panicle 6-18 in. 
long, hairy a t  the base ; branches in half-whorls ; lowest flower of 
the spikelets male, naked, the others 2-sexual or the uppermost 
male or rudimentary, enveloped in the long, silky hairs clothing 
the rhachilla. Rhachilla prolonged. Glurnes glabrous, thin, keeled: 
Empty glumes 2, lanceolate, much shorter than the  spikelet, very 
uneq&al, the lower the short'er. Flowering glumes 4-$ in., oblong- 
lanceolate, the fertile oires narrowed into an awn-like point. 
Stamens 3, except in the lowest flower which sometimes has 2 
or only 1. Styles 2, distinct, feathery. Grain oblong, free wit,hin 
the persistent glumes. 

I n  lakes and marshes throughout N.W. India, ascending to 10,000 ft.- 
N. and S. temperate regions, including Britain (Common Reed), thc Arundo 
Pl~raqmites of Bentham's British Floro. 

The silky hairs clothing the rhachilla lengthen as the grain ripens, giving 
a beautiful silvery appearance t,o the panicle. 

41. NEYRAUDIA. Jn honour of M. Reynaud, a French 
botanist.-Tropical and temperate regions of Asia and Africa. 

*Neyraudia madagascariensis, Ilook. f. ; PI. Br. Ind. vii. 305. 
Perennial ; stems 6-10 ft., solid, leafy. Leaves flat, 1-2 f t . ,  up to 
1 in. broad, base stem-clasping. Ligule very short, hairv. Spike- 
lets purple-brown, narrow, slightly flattened, ;-f in.. 4- 6-flowered 
(flowers all fertile except sometimes the ~~ppermost),  in a shining. 
silkv, erect panicle 1-3 f t .  long ; branches in half whorls, more or 
less' spreading. Rhachilla prolonged. Gluines thin, lanceolate. 
Empty glumes 2, glabrous, acute, nilich shorter than the lo~vcst, 
flowering glume, very unequal, the lower the shorter. Flowering 
glumes narrow, base hairy, margins fringed with long, white, silky 
hairs, tip divided in 2 bristle-like lobes, a short, straight, rough 
awn in the cleft. Stamens 3. Styles 3, clistinct, feathery. Grains 
oblong, free within the persistent glumes. 

Plains of N. Tndia, ascendins t o  5000 ft.-Tropical Asia and Africa, I\lad:~- 
gascar. 
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42. KOELERIA. In honour of (2.1,. Koeler, a German botanist 
of the eighteenth century, author of a work on the Gra~ues of 
France and Germany.-N. temperate regions. 

KoeIeria cristata, Pers. ; Fl. Br. I d .  vii. 308. Perennial ; 
stems tufted, 8-24 in., erect. Leaves flat, pubescent or hairy, 
2-5 in., less than & in. broad. IJgule very short, hairy. Spikelets 
green or tinged with purple, shining, flattened, awnless, in.. 
24-flowered (the uppermost flower often male or rudimentary). 
crowded on the short, rough branches of a narrowlv oblong, 
interrupted or lobed panicle 2i-5 in. long ; branches in half-whorls, 
nearly erect or the lower longer and somewhat spreading. 
Rhachilla glabrous, prolonged. Glumes thin , boat-shaped, acute, 
lieels rough, sides transparent. Empty glumes 2, shorter than the 
lowest flowering glume, nearly equal. Flowering glumes entire, 
5-nerved a t  the base. Stamens 3. Ovary glabrous ; styles 2, 
short, distinct, feathery. Grain narrowly oblong, free within the 
persistent glumes. 

Simla, common.-Temperate Himalaya, 5000-13,000 ft.-N. temperate 
regions, including 13rita.jn. 

43. ERAGROSTIS. From the Greek eri, very, much, and 
agrosiis, grass, referring to the many-flowered spikelets of some 
species.-Most warm countries. 

Annual or perennial, usually glabrous ; steins erect. or ascend- 
ing from a zigzag, more or less decumbent base. Leaves usually 
flat, narrow ; mouth of sheath hairy. Ligule obsolete. Spikelets 
flattened, minute or up to $ in., awnless, 2-50-flowered (very 
rarely only 2, usually several or many flowers, the uppermost often 
male), arranged on the branches of an erect or nodding panicle, 
spreading a t  least when in flower or, in E. nurdoides only, sessile 
in a simple, terminal spike. Rhachilla not prolonged a s  a naked 
point. Glumes boat-shaped, usually acute, glabrous or nearly so, 
keeled. Empty glumes 2, shorter than the lowest flowering glume, 
unequa,l. Flowering glumes broadly ovate. nlembranons, over- 
lapping, 3-nerved, ultimately falling off. Pale nearly as long, 
falling off with its gluine or persistent. Stamens 3, rarely 2. 
Styles 2, distinct, feathery. Grain minute, oblong or globose, 
loosely enclosed within the'glumes. 
Spikelets stalked, in panicles. 

Spikes minute, in., numerous. 2-5-flowered . . I .  E. i?&kmpta,  
Spikelets ovate, i-. in., 20-50-flowered . 2. E. amabili8. 
Spikelets narrowly oblone, in. 

Leaves wit'h glandular edges. Grain globose. 
Spikelets A-A in. broad, 1040-flowered . . 4. E. major. 
Spikelets less t,han Ir, in. broad, (i - 1  2 flowered . 5. E. minor. 

Leaves not glandular. Grain oblong-ovoid. 
Spikelets light green or tinged with purple. 

Branches of panicle solitary. Spikelets 2cT in. broad, 
8-30-flowered . 3. E. elegantulu. 
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Branches of panicle clusterec!. Spikelets A, in. broad, 
5-12-flowered . . 6. 8. piloscr. 

Spikelets dark olive-green, usual1,v few, scat,te~.rcl . 7. E. nigru. 
Spikelets sessile in a spike . . 8. R. nmdoides. 

1. Eragrostis interrupts, Beaut*. ; F1. Br. I n d .  vii. 316. 
Annual ; stems tufted, 6-21 in., erect. Leaves flat, 6-12 in., up to 
$. in. broad. Panicle loose, narrow, 4-12 in., tapering ; branches 
4-2 in., clustered ; branchlets hair-like. Spikelets very numerous. 
minute. Flowers 3-5, sometimes only 2. Flowering glumes 
obtuse. 

Sim1a.-Throughout India, ascending to 7000 ft.-Africa. 
The Simla plant, is var. tenudssima, Sta,pf, of the Fl. Br. I,&. 

2. Eragrostis amabilis, Wight & Am.  ; PI. Br. Ind.  vji. 317. 
Annual ; stems 6-18 in., erect. Leaves flat, 1-4 in., up t,o $. in. 
broad, ta,pering in a fine point. Panicle oblong, 1i-4 in. ; branches 
solitary, 9-2 in., rarely longer. Spikelets ova.te, 3-& in., much 
flattened, tinged with purple, 20-50-flowered. Flowering glumes 
crowded, transparent, broadly ovat,e, acute: nerves prominent. 

Rimla.-Throughout India, ascending to 6000 ft.-Tropical Asia. 

"3. Eragrostis elegantula, Steurl. ; Fl. Br. I n d .  vii. 318. Peren- 
nial ; stems 1-3 ft., erect or ascending. Leaves 2- 10 in., up 
to i, in. broad, margins not glandular, oftmen inrolled. Panicle 
oblong, 2-6 in., nodding ; branches solitary, i-4 in., sometimes 
so short that the spikelets appear clustered. Spikelets narrowly 
oblong, !;-g in. by <G in. broad, green or tinged with purple, 8-30- 
flowered. Flowering glumes acute, keels rough. Grain oblong- 
ovoid. 

Throughout India, ascending to 4000 ft. 

*4. Eragrostis major, Host. ; Fl. Br. I n d .  vii. 320. Annual ; 
stems 1-2 ft., erect or ascending. Leaves flat, 4-10 in., up to in. 
broad, glandular along the edges. Panicle oblong or pyramida'l, 2-8 
in. ; branches 1-4 in. Spikeletsnar~owly oblong, tapering, i-3 in., 

" ' . broad, 10-40-flowered, dark olive-green at, first. i a - 5  ln 
Flowering glumes acute. Grain globose. 

Throughout India, ascending to 5000 ft.-FV. Asia, S. Enropc. 

"'5. Eragrostis minor, flosl. ; FI. Br. Ind.  vii. 321. Annual ; 
steins tufted, 6-18 in., erect. Leaves flat, 1-4 in., ul) to $ in. 
broad, glandular along the edges. Panicle oblong, 2-8 in. ; 
branches 1--2 in. Spikelets narrowly oblong, :!-j in.. by less than 
&,. in. broad, 6-12-flowered, pale green or tinged with plll.plpi 
glistening. Flowering glllmes obtnse. Grain globose. 

Plains of N. India, ascending to 8000 fta.-I\'. Asin, S. Europe. 
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"6. Eragrostis pilosa, Bmuv. ; Fl. Br. Ind. vii. 323. Annual ; 
'stems tufted, va,rying from 3 in. to 3 f t . ,  erect. Laves  flat, 2-6 
in., up to Q in. broad, edges not glandul.ar. Panicle oblong or 
pyramidal, crect or nodding, 14-8 in., hairy a t  the base and usu~tlly 
a t  the joints ; branches 1-6 in., clustered. Spikelets narrowly 
oblong, &--a in., by $G in. broad, 5-12-flowered, iisually pale peen,  
tipped with purple. Flowering glumes, acute. Gra'in oblong- 
ovoid. 

Througllout India, ascending to 4000 ft.-Most hot countries, S. Europe. 

7.  Eragrostis nigra, Xees ; $1. Br. l ~ d .  vii. '324. Perennial ; 
stcins 4-3 ft., erect. Leaves flat,, usually narrow or up to 8 in. 
broati, edges not glandular. Panicle oblong or pyramidal, 3-12 
in., loose ; branches 1$-5 in. Spikelets dark olive-green, usua,lly 
fc\\., scattered, narrowly oblong, {:-A in., 3-9-flowered. Grain 
ohlong-ovoid. (Fig. 197.) 

Simla, co1umon.-Thronghol~t India, ascellding to 9000 f t .  

* 8. Eragrostis nardoides, Trin. ; PI. Br. h i .  vii. 326. 
Perennial ; stems tufted, very slender, 12-1 8 in., erect. 

2 s 



hairy, very narrow, 3-9 in., margins inrolled. Spil<elcts narrowly 
oblong, i-; in., 13-30-flowered, sessile, crowded in two ranks in LL 
simple, slender spike 6-12 in. long. 

Throughout N. India, 011 sandy and rocky ground, ascentling to 5000 ft. 

44. MELICA. From the Greek meli-, honey, referring to t'he 
sweet properties of this Grass.-Temperate and subtropical 
regions. 

Melica scaberrima, Hook. f. ; Fl. Br. Ind. vii. 330. Perennial ; 
stems rough, 3-5 ft . ,  erect. Leaves rough, 6-10 in., up to + in. 
broad. Ligule membranous, short, jagged. Spikelets awnless, 
pale green, shortly stalked, slightly flattened, $-4 in., 3-5-flowered, 
irregularly disposed on the 2-6 in. long branches of a spreading, 
variable panicle 6-18 io. long, sometimes reduced to a nearly 
simple raceme. Rhachilla terminated by a cluster of 2 or 3 barren 
glumes. Glumes membranous, lanceolate, margins and tip trans- 
parent. Empty glumes 2, shorter than the lowest flowering glume, 
the lower the shorter. Flowering glumes distant, acute, strongly 
7-9-nerved. Stamens 3. Ovary. glahrous ; styles 2, distinct, 
feathery. Grain oblong, free within the persistent glumes. 

Mahasu, in forest.-W. Himalaya, 6000-1 0,000 ft. 

45. DACTYLIS. From the Greek dactulos, a finger ; supposed 
to refer to the division of the inflorescence.-Cold and temperate 
regions. 

Daciylis glomerata, Linn. ; PI. Br. Ind. vii. 335. Perennial ; 
stems tufted, smooth, 2 4  ft., erect. Leaves flat, 6-12 in. ; sheaths 
flattened. Ligule membranous, long, torn. Spikelets green or 
tinged with purple, shortlv stalked, flattened, $ in., 3-5-flowered, 
crowded in one-sided, orbid clusters in an erect panicle 1-6 in. 
long ; branches rough, the upper ones short, erect, crowded, thc 
lower 4-2$ in., spreading, distant, nalted tou~ards the base. 
Rhachilla prolonged, tip naked or bearing 1-2 barren glumes. 
Glumes lanceolate, boat-shaped, keeled. Empty glumes 2, 
slightly unequal, long-pointed, shorter than the lowest flowering 
glume. Flowering glumes stiff, tip shortly awned, 5-nerved, keel 
rough. Stamens 3. Ovary glabrous ; styles 2, distinct, feathery. 
Grain oblong, 3-sided, grooved, loosclly cnclosetl u'it'hin the per- 
sistent glumes. 

Silnla, Mahaau, common.--N.W. him slay:^, 5000-10,000 it.-W. Asia, 
N. Africa, Europe, including Britain (Cock's-foot Grass). 

Introduced into North America aild many other countries. 

46. POA. From the (f reek pou, fodder.-Tc~liperatc and cold 
regions, rarely tropical. 



CXIII. GRAMINEZ 627 

Annual or perennial ; stems tufted, smooth, erect, leafy. 
Leaves flat. Ligule membranous. Spikelets green or tinged with 
purple, flattened, $-) in., 2-7-flowered (uppermost flower some- 
times male), in an erect, usually pyramidal panicale ; branches 
whorled, rarely solitary, spreading in flower or a t  least in fruit. 
Rhachilla prolonged, tip naked. Glumes lanceolate, boat-shaped, 
keeled, acute, margins and tip scarious. Empty glumes 2, nearly 
opposite, shorter than the lowest flowering glume, the outer the 
shorter. Flowering glunles iisually with web-like hairs a t  the 
base and on the lower half of tlhe back ; nerves more than 3. 
Stainens 3. Ovary glabrous ; styles 2, disthlct, short. fcath(bry. 
Grain enclosed within the persistent glunles, free or adlrrrent 
to the pale. 
Stems robust, usually tall. Idcaves rather broad. Outer 

empty glume 1 -nerved . 1. 1'. pra.te?lsis. 
Stems slender, usually less than 12 in. Leaves narrow. 

Outer empty glume $-nerved . . 2. 1'. wmoralis. 
Outer empty glume I -nerved. 

Anthers in. . 3. 1'. polywlccl. 
Anthers ,\ in. 

Panicle 2-6 in., very loose and flaccid . . 4. P. hirnaluynn~c. 
Panicle 1-3 in., rarely 4 in., stiff . . 5.  P. annua. 

1. Poa pratensis, Linn. : Fl. Br. Ind. vii. 339. Perennial ; 
rootstock producing stolons ; stems robust, 6-24 in., usually tall. 
Leaves 1-6 in., chiefly basal, rather broad. Ligule short, blunt,. 
Panicle stiff, 29-44 in. ; lower branches usually in whorls of 5, 
naked for a t  least-half their length. Spilcelets numerous, + in., 
3-5-flowered. Outer einpty glume 1 -nerved. Flowering gluines 
hairy. 

Simla, Matiana.-W. Hin~alaya., above 5000 ft.-N. temperate reg~ons, 
including Britain. 

2. Poa nemoralis, Lim~.  ; Ell. Br. Z72d. vii. 341. Perennial ; 
stems slender, 1-2 f t .  Leaves 2-12 in., about ;3 in. broad. Ligule 
very short. Panicle narrow, 2-6 in., loose, oEten drooping; 
branches inostly erect, solitary or in whorls of 2 or 3. Spikelets 
$ in., 2-4-flowered. Outer empty gluine 3-nerved. Flowering 
glumes hairy, nerves obscure. 

Simla, wet rocks on old Mahasu road.--JV. Hinialaya, above 5000 ft.-- 
N. temperate regions, including Britain. 

*3. Poa polycolea, A'tapf ; PI. Br. Itzd. ~ i i .  342. Perennial ; 
stems slender, 6-12 in. Leaves 2-8 in., very narrow, flat or wiry. 
Ligule very short. Panicle diffuse. 24-4 in. ; branches naked for 
more tlhan half their length, the lower ones in whorls of 3-5. 
Spikelets few, in., 3-flowered, crowded t.owards tthe end of the 
branches. Gluines very thin. Outer einpty glunie 1-nerved. 
Flowering glumes glabrous except n few minute hairs at, the Fase, 
Ant'hers $5 in. 

W. Himalaya, 8000-12,000 ft, 
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4. Poa himalayana, Il'res ; lcl. Br. Ind. vii. 344. Perennial or 
annilal ; steiils slender, 1 2-18 in., sometimes ascending. Leaves 
13-6 in., up to in. broad. Panicle diffuse, flaccid, 3-6 in. ; 
branches naked for more than half their length, the lower ones in 
whorls of 2-4. Spikelets few, + in., 2-4-flowered, crowded towards 
the end of the branches. Clumes thin. Outer empty gluine 1- 
nerved. Flowering glumes hairy, 5-nerved. Anthers &, in. 

Sim1a.-Temperate Himalaya, 7000-1 3,000 ft. 

5. Poa annua, Linr~. ; PI. Br. Ir~cl.  vii. 345. Annual or per- 
ennial ; stems slender, 6-12 in., often zigzag near the ba'se. 
Leaves flaccid, 2-6 in., up to in. broad. ~ i g u l e  oblong, pointed. 
Panicle stiff, 1-3 in., rarely 4 in. ; lower branches in whorls of 2 or 
3, flower-bearing from near the base, usually ultimately deflexed. 
Spilcelets numerous, A-i- in., shining, 3-6-flowered. Outer empty 
gluine 1-nerved. Flowering glumes 5-nerved, hairy or nearly 
glabrous. Anthers *i in. 

Simla, comnlon on roarlsidcs.-N. India, ascendillg to'9000 ft.-N. temperatc 
regions, including Britain. 1 

47. GLYCERIA. Prom the Greeli glulce~os, sweet, referring 
to the grain.-Temperate and cold regions. 

*Glyceria tonglensis, C. B. Clarlce ; 1 .  Br. Ind. vii. 346. 
Perennial, aquatic ; stems slender, 6-18 in., ascending, the base 
procumbent and creeping in wet ground, often tufted and nearly 
erect in drier places. Leaves 4-8 in., up to in. broad, floating if 
growing in water. Ligule membranous, short, blunt, eared a t  thc 
base. Spikelets few, awnless, green or tinged with purple, glabrous, 
$ in., usually 4-flowered (uppermost flower often male), on the 
few short. rigid, spreading branches of a narrow, erect panicle 
4-8 in. long. Rha'chilla prolonged, tip naked. Empty glumes 2, 
shorter than the lowest flowering glume, thc lower much the 
shorter, lanceolate, thin, transparent. Flowering gluiiies stiff, 
margins and tip transparent, often torn, ovate-oblong, concave, 
blunt, prominently 7-nerved. Stamens 3. Ovary glabrous ; 
styles 2, distinct, short, feathery. Graiu oblong, grooved, free 
within the persistent glurnes. 

Temperate Himalaya, 4000-!I000 ft., usually gro\r.iug in pontlu 01. ditches. 
Allied to and resembling the British (:lyceric~ 01- l-'ota,flt~itccn.s. 

48. FESTUCA. A classical name of uncertain deri~at~ion 
applied to various herbs.-Generally spread in cold and teinper- 
ate regions. 

Perennial. rarely annual ; steins usually tuft'ed, snlooth, erect. 
Leaves flat or the inargins inrolled. Ligule ineinbranous, short'. 
truncate. Spikelct8a awned exccl~t i l l  F .  modeccta, green or tinged 



with l~urple, glabrous, 4-2 in., 3-8-flo11.ered (ul~perrnost flo~~cbr 
often male or r~dimenta~ry), on the rougllly pubescent, ultimately 
spreading branches of a pyramidal or narrow, erect panicle. 
Rhachilla not prolonged. Glumes thin, membranous. Empty 
glunles 2, narrowly lanceolate, keeled, acute, uhorter than the 
lowest flowering glume, the lower the shorter, in F. Myuros rudi- 
mentary. Flowering glumes stiff, concave, oblong-lanceolate, 
margins scarious, tip not notched ; awn terminal, rough. Stamens 
3, sometimes 1 or 2 in F. Myuros. Ovary glabrous or slightly 
hairy on the top ; styles 2, distinct, very short, feathery. Grain 
narrowly oblong, grooved, enclosed within the persistent glumes, 
free or adherent to the pale. 
Spikelets awned. 

Panicle pyramidal. Lower empty glulne about half thr 
length of the uppcr. 

1,eaves 3n in. broad. Stem-joints 1 or 2. Awn shortcr 
than the flowering glri~iie . . 1 . F. kwskmil-inna. 

Leaves ;-$ in. broad. Stem-joints 3-5. Awn longer 
than the flowerin9 glume . . 2. If'. giganlea. 

Panicle narrow. Lower empty glume reduced bo a 
minnte rudiment . . 4. F.  Myuros. 

Spikelets awnless. Panicle pyramidal, very loosc and 
open . 3. F. modesta. 

1 .  Festuca kashmiriana, Stapf ; FL. Br. lnd .  vii. 351. Per- 
ennial ; steins 1-3 f t .  ; joints only 1 or 2, the uppermost below the 
middle of the stem. Leaves 4-12 in., about & in. broad. margins 
often inrolled. Panicle pyramidal, 6-12 in. ; lower branches long. 
Spikelets green or tinged with purple, in., 3-5-flowered. 
Lower empty glume about half the length of the upper. Flowering 
glumes prominently 5-nerved ; awn straight, rather shorter t'lzatl 
the glume. Ovary haJry on the top. G ~ a h  slight,ly adherent t30 
tlhe pale. 

Simla, Mahasu, common.-Temperate Himalaya, 5000-11,000 ft. 
Closely allied to and resembling the British E'. ooina var. duriusculcc. 

F. rubra, Linn. ; PI. Br. I d .  vii. 352, differs only in the awn being some- 
what shorter, and the ovary glabrous or minutely hairy. It occurs at Simla. 

2. Festuca gigantea, Vill. ; Fl. Br. Ind. vii. 353. Perennial ; 
steins 2 4  f t .  ; joints 3-5. Leaves flat, 6-12 in., $-$ in. broad, 
base stem-clasping. Panicle pyramidal, 6-16 in., very loose, 
nodding ; branches long, undivided to near the middle. Spikelets 
pale green, few, crowded towards the end of the branches, about 
$ in., 2-3-flowered, the uppermost flower often reduced to a long- 
awned rudiment. Lower empty glurne about haelf the length of 
the upper. Flowering glumes faintlv 5-nerved ; awn longer than 
the glnme, slender, dften bendidg. Ovary glabrous. Grain 
closely adherent to tlhc pa,le. 

Simla, Jako, 3Tahasu.-IT. Himalaya, 5000-9000 ft,.-N. Asia, Europe, 
including Britain. 
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*3. Festuca modesta, Steuf?. ; Zf'l. f ir .  Inti. lrii. 351. Perennial ; 
stclns robust,, 4-5 ft .  ; joints 2 or 3. Leitves fiat, tlie lower ones 
up to 2 ft . ,  by ;-$ in., the upper 4-6 in., 1)y about 2 in. Paniol(1 
l'yrari~idal or ovate, 6-12 in., loose, open ; lower branches often 
X in. long. Spikelcts green, abollt $ in., 3-4-flo\~~red. k<~n]~t~y 
glllnles nearly equal. Flowering glumcs 5-7-ner\rcd, acute, not 
awned. Ol~nry hairy on the t'op. Grain frec. 

4. Festuca Myuros, Linn. ; PI. Rr. Intl. vii. 356. Annual ; 
stems slender, 6-18 in. Leaves &-2 in., very narrow ; sheath of 
thc uppermost dilated, often enclosing the base of the panicle. 
Panicle naarow, one-sided, 4-10 in. ; branches short. Spikelets 
pale green, narrow, about 4 in., 5-8-flowertd, crowded. Lo\vtlr 
e~npt~y glu~ne reduccd to a ~ninnt~c rudilnent. A I \ ~  of flon-ering 
glliinc nbont half n,s long agikin as  the glnmc. Stamens 1 4 .  
( i7nr.v g1al)rolls. (:rain adhoi*cnt to the pale. 

Sitn1n.- -1V. Himnl;i,yn.. 5000-9000 ft.-N. Asia, Ri~ropz, inclutling Britain. 

49. BROMUS. From bromos. the Greek nalnc for the \i7ild 
On8t.-Temperate and cold regions. 

Annual or perennial ; stems erect. Leaves hairy, narrow, 
flat. Ligule membranous, short. Spikelets awned, green, oblong, 
flattened, a-1 in., 7-14-flowered (uppermost flower n~ale  or rudi- 
mentary), on the rough, more or less drooping branches of a 
panicle ; branches in chisters of  2-5, rarely solitary, naked for 
about half their length. Rhachilln not prolonged. Glulnes stiff, 
iliarginv and tip scnrious. Empty glu~nes 2, nearly opposite, 
lauceolate, shorter than the lowcst flo~rrctring glume, the outer one 
the shorter. Flowering glumes oblong-lanceolatc, nearly cylindric, 
tip notched, a st,raight, stiff, rough awn in the cleft. Stanzc?ns 3. 
Styles 2, lateral, inserted below the top of the hairy ovary, 
feathery. Grain nearly as long as the pale, narrow, lrceled. 
usua,lly free. 
Stems 2-fi ft. Lower e~npty glume 1-nerved ; upper 3-nerved . I .  11. nsprr.  
Stenis 1-2 ft. Lower empty glumo 3-nerved ; upper 7-nervod . 2. H. pntul~rs. 

* 

1. Bromus asper, Murray ; Fl. Rr. Inti. vii. 358. Perennial ; 
stems smooth, 2-6 f t .  Leaves and sheaths hairy, 1-I& ft., by 
i-4 in. broad ; margins rough. Panicle pyramidal, 4-12 in. ; 
branches drooping. Spilcc2lets 5- 1$ in., 7-10-flowered. Glurnes 
ha'iry . Lower empty gluirle 1 -nerved, upper 3-nerved. F lo~~er ing  
glume 6-nerved ; awn from ha,lf the length to as long as the gluine. 

Sirnla, Rla1lasu.-Temperate Himalaya, 6000-11,000 ft.-W. Asia, N. Africa, 
Europe, including Britain. 

2. Bromus patulus, Mcrt. & Koch ; FZ. Rr. Ind. vii. 361. 
AnnuaJ ; stems smooth, 1-2 ft., sometilnes decunzbent near the 



base. IIeaves 2-8 in., I J ~  A-1 in. I)road ; xhcrtth pubertcent ; Ijlnde 
hairy. Panicle oblong, 4-8 in. ; hranclle~ nearly erect, ofton 
turned to ono side. Hpikclots pale grec:rl, j-13 in.. 7-14-flowered. 
Glumes roughly pubc~scent. 1,owc~r cml,t,y glu~nc 3-nerved, upp(lr 
7-nerved. Plowering glunlr: 7-ncrvcbrl ; ~ W I I  froln half tIhc lcngbh 
Lo longer than the glulnti. 

Simla, Blahasu.--I+'. Hilni~lay;~, ~j~)00-14,000 ft.--N. Asia, Europc. 

50. BRACHYPODIUM. Proin the C;l reek braclr ys, ~ h o r t  , a,ncl 
p~ous, podos, a foot, rcfcrring to the very short spilcc:l(~t-stlnlIts.- 
N. tcm~crate  regions and nlountainu in the Tropics. 

Brachypodium sylvaticum, H P U U I . .  ; F1. Br. I n d .  vii. 362. 
Perennial ; stems tufted, slender. 2 4  ft., erect or bent and 
decumbent near the base. Leaves flat, flaccid, hairy, 6-12 in., by 
L--2_ 5 3 in. broad, finely pointed. Ligule membranous, short, obtuse. 
Spikelets few, green, pubescent or hairy. $-2 in., 6-18-flowered 
(ulq~ermost flower of ten male or rudimentary ), nearly sessilc in a, 
loose, drooping spike 4-10 in. long. Rhachilla jointed below each 
flower, tip not prolonged. Empty glu~nes 2, strongly nerved, tho 
lower the shorter, lanceolate, shorter than the lowest flowering 
glume. Flowering glumes stiff, hairy or pubescent, oblong-lanceo- 
late, about & in., 7-nerved, nearly cylindric, the tip narrowed into 
a slender, straight awn variable'in length, longer or shorter than 
the glume. Stamens 3, sometimes 2. Styles 2, lateral, inserted 
below the top of the hairy ovary, feathery. Grain oblong, usually 
free, enclosed within the persistent glunlcs. 

Simla, Mahasu, common.-Temperate Himalaya, 6000-12,000 ft.-N. Asia, 
Europe, including Brit,ain. 

TRIBE IS. Hor eae. 

51. LOLIUM. The classical name.-North temperate regions. 

Annual or perennial; stclils usually erect. Leaves flat, long- 
pointed. Ligule ie~nbranous,  short. Spikelets green or t8ingGd 
with purple, flattened, 9-4 in., 3-11-flowered (uppermost flowcr 
often inale or rudimentary), singly sessile in notch-like grooves 
alternate in the rhachis of a'simple spike : spikelets placed edgewise 
to the rha chis, not broadside. Rhachilla not prolonged. Empty 
glume one, except the terminal spikelet which has two, nearly 
equal. Flowering glulues awned or not. Stlamens 3. Ovary 
glabrous ; styles 2, terminal: distant, feathery nearly to the base. 
Grain oblong. adhercnt to tlhe glunle and pale. 

Empty glume as long as or longer tha.n the spikelet. 
Flowering glume lisually awned . . 1. L. tern&ntum. 

Empty glume shorter than the spiltelet. Plo~vering glumc 
usually awnless . 2. L. perenne. 



* I .  Lolium temulentum, Li?uz. ; PI. Br. Ind. vii. 364.. Annuill ; 
stenis erect, 6-24 in. Leaves 4-10 in., base stern-clasping. Spike 
6-12 in. Spikelets 9-4 in., sometimes more, 3-8-flowered. 
Empty glume as long as or longer than the spikelet, oblong- 
lanceolate, many-nerved. Flowering glumes ovate-oblong, con- 
cave, obtuse, usually awned near the top ; awn straight, about as 
long a,s the glume. 

N. Indin, in fields, ascending to GOO0 ft. N. Asia, Europe, including Britain 
(Darnel). 

The grains are poisonous. 

2. Lolium perenne, Lin?~. ; F1. Br. I nd .  vii. 365. Perennial ; 
stems 1-2 ft., erect or decumbent near the base, leafy only on the 
lower part. Leaves 4-8 in., very narrow. Spike 4-10 in. Spike- 
lets j-f in., smooth, shining, 3-ll-flowered. Empty glumc 
oblong-lanceolate, shorter than the spikelet. Flowering gluinc 
oblong-lanceolate, obtuse, rarely shortly awned. 

Sirnla, introduced.-N. Asia, Europe, including Britain (Rye Grass). 
The cultivated form known as Italian Rye Grass has much longer spikelets. 

52. AGROPYRON. Prom the Greek agros, a field, and pyros, 
wheat .-All temperate regions. 

Annual or perennial ; stems tufted, leafy, erect or ascending. 
Leaves flat or the margins inrolled, more or less hairy. Ligule 
membranous, short. Spiltelets green, flattened, 4-1 in., 3- to  many- 
flowered (uppermost flower usually male or rudimentary), singly 
sessile in notch-like grooves alternate in the rhachis of a simple 
spike ; spikelets placed broadside to the rhachis, not edgewise. 
Rhachilla not prolonged. Glumes stiff. Empty glumes 2, opposite, 
unequal, shorter than the lowest flowering glume. Flowering 
glumes oblong-lanceolate, concave, gradually narrowed upwards 
into a rough, slender awn ; nerves 5, indistinct a t  the base, meeting 
near the tip. Stamens 3. Ovary hairy a t  the top ; styles 2, 
terminal, distant, feathery nearly to the base. Grain narrowly 
oblong, flattened, grooved, tip hairy, free or adherent to the pale. 

Empty glumes 3-5-nerved. Spikelets spreading. Awn 
usually 1-14 in., recurved . . 1 . A . lon,geeclrislalt~ ? , I .  

Empty glumes 5-$-ribbed. Spikelets ; L P ~ I - C S S ~ ~ .  Awn 
less than 1 in., straight . . 2. A . ~ c r n i c o s t r t l z i n ~ .  

* 
1 .  Agropyron longearistaturn, Boiss. ; Fl. Br. Ind. vii. 368. 

Stems 1-3 f t .  Leaves 6-12 in., up to in. broad. Spike 4-6 in., 
nodding. Spikelets i-2 in., spreading. Empty glumes narrowly 
lanceolate, finely pointed, 3-5-nerved, much shorter than or nearly 
as long as the flowering glume. Flowering glume spreading ; awn 
1-13 in., rarely less, recurved. (Fig. 108.) 

Simls, h1ahasu.-W. Himalayn., 5000-12,000 ft,.-I$'. Asia, N. Africa,. 



2. Agropyron semicostaturn, Nees ; PI. Br. Ind. vii. 369. 
Stems usually 2-3 ft., sometimes up to 8 ft. Leave8 4-12 in., up 
to & in. broad. Spike 3-8 in., erect. Spikelets g-1 in., erect, 
uppressed to the rhachis. Empty glumes oblong-lanceolate, usually 

FIQ. 198. AGROPYRON LONQEARISTATUM. 

nearly as long as the flowering glume, 5-7-ribbed. Flowering 
glume erect, appressed to the rhachilla ; awn less than 1 in., 
straight. 

Simln, Mahasu.-Temperate Himalaya, 4000-1 1,000 ft.-IV. Asin. 
Closely allied to t,he British A,  caninurn. 



TRIBE X. Bambuseae. 

53. ARUNDINARIA. Used as a tlilninutivc of thc 1,atin arundo, 
,z reed, on account of its appearance.-Asia, Africa, America. 

Shrub-like bairlboos growing gregariously ; rootstock peren- 
nial ; stems annual, nunierous, tufted, erect, smooth, cylindric, less 
than 1 in. diain. ; joints prominent, bearing thin, papery, straw- 
coloured, very deciduous stein-sheaths with short ligule and rudi- 
mentary blade ; branches short, clustered a t  the nodes. Lcavchs 
tiat, narrowly lanceolate, constricted at, the base. Plou7crs borilc. 
on the leafless branches of separate stems. Spiltelets flattened, 
1- to many-flowered (the uppermost flower sc)nletiines inale or rudi- 
mentary), solitary or in short racemes in the axils of more or less 
sheathing bracts which are crowded along the clustered branches 
of a racemose or paniculate infloresc6nce. Rhachilla prolonged as 
,z short, hairy point. Gluines stiff. Empty glumes 2, lanceolate, 
unequal, shorter than the lowest flowering glurne. Elowerii~g 
glurnes ovate-lanceqlate, concave, acute. Stamens 3. Olrarv 
glabrous ; styles 2 or 3, distinct. feathery nearly to the base. 
Grain narrowly oblong, grooved, free within the persistent glunles. 

Leaves not net-veined. Stem-sheaths tapering upwards. 
Bracts less than 1 in. . . 1. A.  f(11cntcc. 

Leaves net-veined. Stem-sheaths oblong, tip rounded. 
Bracts 3 in. . a. A .  ,vpui!l~ijlor~~. 

1. Arundinaria falcata, Nees ; PI. Br. I n d .  vii. 382. Xtems 
6-10 ft., 4-ij in. diam. ; joints much swollen ; stem-sheaths taper- 
ing upwards, blade 4-2 in., recurved, ligule up to ; in., toothed ; 
branches slender, inany-jointed. Leaves not net-veined, usually 
about 3 4  x :-i in., solnetinles on young shoots up to 12 x 1 in., 
tapering intb a long, fine, often twisted t ip;  sheath glabrous. 
Ligule long. Bracts linear or lanccolate, less than 1 in. long. 
Spikelets +-.$ in., usually 2-, sornetimea 1 -flowered, crowded in 
numerous, simple or branched, spreading, curved racemes 4-10 
in. long. Glumes minutely hairy a t  the tip. Ovary narrowly 
oblong, tapering upwards ; styles 2. Grain t,ipped with the per- 
sistent style-base. (Fig. 199. j 

Si~ula, 5000 ft.-W. Himalaya, 4000-7000 f t .  
Common in forest undergrowth, usually on northern slopes or in mvincs. 

Plowers gregariously, but a few clumps may be found in flower almost any 
year. Native name Kingrcl. The stems are used for pipes, ba.skot work, kc. 

2 .  Arundinaria spathiflora, T i .  ; E'l. Br. I n d .  vii. 382. 
Stems 12-20 ft., +-$ in. diam. ; stem-sheaths oblong, tip rounded, 
blade 2-4 x i  in., ligule very short ; branches chiefly froin the 
upper joints, many-jointed. ' Leaves net-veined, 3-5 x f-f in. ; 
sheath 2-3 in., a few purple bristles a t  the mouth. Ligule long, 
dark-coloured. Bracts 3 in. long, oblong, stem-clasping, usually 



bearing a rudimentary bla,de and ligulc, tip truncate. Spikelete 
1-24 in., 4-8-flowered, crowded in numerous, drooping, raceme-like 
hranches 10-1 8 in. long. Lower empty glume obtuse, upper finely 
pointed. Styles 3. 

Huttoo.-W. Himalaya, 7000-0000 f t. 
Common in the u~idergrowt~h of dcodnr and fir forest in moiet localities. 

Usually flowers gregariously. Nntivo n;Llne Jf ingn l .  Tl~e  ~tcnis  arc! uwd for 
pipes, haslret work, kc. 

54. DENDROCALAMUS. Froni the Greek dendron, a tree, 
and calamos, a reed, referring to the tree-like habit of this 
Grass.-Tropical and subtropical Asia. 

Dendrocalamus strictus, Are- ; Fl. Br. Ind. vii. 404. An 
arborescent bamboo ; rootstock much branched ; stems peren, 
nial, 2040  f t . ,  1-3 in. diam., erect oribent and rooting a t  the 
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joints near t,he base, occasionally solid or with only a sn~a~ll cavity ; 
joints swollen, bearing stiff, shining, papery, very deciduous, stem- 
sheaths, 3-12 in. long, narrowed upwards to a rounded top, blade 
triangular, ligule short, narrow ; branches clustered, horizontal or 
curving downwards. Leaves not net-veined, narrowly lanceolate, 
1-2 in. in drv localities, up to 18 in. in moist, i-2 in. broad, finely 
pointed, abrbptly constricted at the base ; upper surface rough, 
lower softly hairy ; sheaths hairy, mouth bristly. Ligule narrow, 
toothed. Spikelets spinous, &$ in. (fertile and smaller sterile 
ones intermixed), 2-3-flowered, crowded in large, globose, sessile 
heads disposed a t  intervals along the branches of a panicle. 
Glumes boat-shaped, hairy near the tip. Empty glumes 2, some- 
times more, acute. Flowering glumes spine-tipped. Stamens 6, 
far-protruding. Style single or branching near the feathery tip, 
thread-like, very long. Grain free within the persistent glumes, 
ovoid, hairy, beaked with the persistent style-base. 

Sutlej valley, kc.-Throughout India, on dry hills, ascending to 3500 f t .  
Usually known as .the Male Bamboo. Flowers gregariously a t  intervals of 

several years, but a clump may here and there be found in flower during the 
cold season of almost any year. Native name Bans or Bans kaban. Highly 
valued for building purposes, lance-shafts, sticks, mat and basket manufacture. 

D. Hamiltonii, Necs & Am. ; Fl. Rr. Ind.  vii. 406.-A common bamboo 
in the E. Himalaya and Assam and sometimes cultivated near villages in the 
lower hills. It has broader leaves than D. strictlrs, and the globose heads of 
purple spikelets are not spinnus. 



GENERAL INDEX 
Vernacular names, synonyms and species i~lcidentally mentioned 

are in italica 

AUON'R ROP, 277 I Actea, 14 , Allhzia, mollia, 16.3 
Abele, 481 spicata, 15 odoratitlsim~, 153 
Abelia, 222 Aclenocaulon, 26 1 stipulatu, 163 

triflora, 222 bicolor, 26 1 Aletria, 614 
Abies. 488 Adenostamma, 24 (i nepalensis, 6 14 

Pindrow, 488 viscosum, 2 4 6 Alisma, 646 
Smithiana, 374 Adhatoda, 376 Plantago, 645 
Webbiana, 374, .ISS vltsica, 370 reni forme, 646 

Acacia, Fake, 108 , Adonis, 8 Aliamaceae, 646 
Acacia, 160 mtivalid, 8 Alliurn, 626 

arabica, 161 autumnalb, 9 Aecalonicurn, 625 
caesia, 162 ) iEchmanthora, 372 I Cepa, 626 Catechu, 152 tomentoea, 372 Govanianum, 52 6 
Farnesiana, 16 1 1 Bgle, 78 lilacinurn, 625 
Inteia, 162 Marmelos, 80 porrum, 626 
modesta, 152 1 Z r u a ,  414 rubellum, 625 
Vera, 160 I scandens, 41 4 satiwm, 626 

Acalypha, 462 1 &schynomene, 120 Wallichii, 626 
brechystachya, 452 I aspera, 129 Almond, 166 
ciliata, 462 I indica, 129 Ahus,  472 

Acanthaceae, 369 I rEsculus, 97 nepalonsk, 473 
Acanthus, 370 

I 
Hippocastanurn, 97 nitida, 473 

Acer, 98 indica, 97 
I 

Alopecurus, 6 11 
cmium, 98 Ageratum, 246 geniculatw, 61 1 
campestre, 98 conyeoidee, 246 : l l a i  ti tel, 66 
ce,udatunl, 99 1 Agrirnonia, 167 , Alternanthcra, 41 6 
cultratum, 99 I Eupatorium, 167 I seasilia, 416 
luzvigatum, 98 Agrimony,Con~inon, 167 Allhmaoficinalis,60 
oblongum, 98 Hemp, 247 roeeu, 67 
pcclum, 99 1 Agropyron, 632 I Alysicarpus, 130 
Peeudoplutanus. I caninurn. 633 I rugosus, 130 

98 longeariatatunl, 632 1 vaginalip, 130 
villosum, 99 I semicostaturn, 633 Antallas, 147 

Aceros adhropopl~oro, / Agrostidez, 607 / Amarantaceae, 41 1 
607 Agrostis, 613 Amran tus  caudatw, 4 1 1 

Achillee, 266 I alba, 614 I panicuhztu~, 41 1 
Millefolium, 266 , Munroana, 61 3 I d~uer ican  Sweet Potato. 

Achyranthes, 414 Koyle;~na. 613 336 
aspera, 414 verticillata, 61 5 Ammalulia, 192 
bidentata, 414 L\ i~ul i sa ,  276 eenegalensis. 192 

Aoonitum, 13 I aptera, 876 .Impllicarpaca, 137 
heterophyllum, 13 1 pteropoda, 277 Edgeworthii. 137 
Lycoctonum, 13 1 Aizoon, 203 nwnoica, 137 

Acorus, 643 
I ajugaa. 406 

Atnphicome, 36'3 
Calamus, 644 bracteosa, 406 arguta. 369 

Acrocephalus, 394 parviflora, 407 Emodi, 369 
capitatus, 384 Albiezia, 162 Anaoardiaceac, 103 

Acroglochin, 4 16 I Julibria.rin, 163 Anucardium occidentate, 
chenopndinides. 4 1 6 1 Lebbek, 163 103 
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Anogullis, 302 
nrvensis, 302 

An.urnirta, 17 
Anaphalis, 266 

ndnata, 266 
Rraneosn, 266 
cinllamornoa, 266 
oontortu, 266 
nubigenn, 266 
triplillorvis, 265 

A~tCir, 191 
Andrachne, 449 

cordifolia, 440 
Andropogon, 6911 

annulatus. 603 
assirnilis, ti01 
contortus, 603 
distalis. 606 
Gidtxrba, 606 
Oryllns, 602 
liulepeusis, 601 
iutermedius, 601 
Ischaernu~n, 601 
Iwarancusa, 604 
~nicranthus, 601 
~nonticolu, 603 
Nnrdus, 604 
Schsnanthus, 604 
Sorghum, 602 
sqztnrrosrrs, 604 
tristis, 601 

Andropogonee, 590 
Androsace, 209 

lanuginosu, 30 1 
rotundifolia, 300 
sarmentosa, 300 

Aneilema, 633 
divergens, 633 
nudifloru~n, 634 

Ane~lione, 4 
japonica, 5 
obtusilobt~, 5 
polyunthes, 6 
rivularis, 6 
vitifolia, 4 

Augelica, 2 13 
glauca, 21 3 

Anisomeles, 402 
ovata, 402 

Anceotochilus, 494 
Roxburghii, 494 

Anotis, 230 
calycina, 230 

Anthistiria, 606 
anathera, 607 
imberhis, 606 

Anthriscus, 212 
nemorosa, 2 12 

A tltidmma Ghuxembilla, 
444 

Antirrhinun~, 348 
Orontium, 348 

dop~la, 460 
Apluda, 598 

aristnta, 698 
varia, 698 

Apocyuaceae, 310 
Apple, 169 

- -  - 

Lakoocha, 454 
Aru, 166 
Arundina.ria, 634 

falcata, 634 
spnthiflorn., 634 

Arundinelltt. 684 
brasiliensis, 680 
setosa, 686 
lY:~llichii, 686 

I 

Arundo, 621 
Donax, 621 
Phragmiterr, 622 , Asclepiadaceac, 3 13 

Ash, Cotnmon, 81, 309 
Flowering, 309 
Manna, 300 
Rlountain, 171 

As1 rai, 28 
Asparagns, 622 

udscende~ls, 623 
tilicinus, 523 
grtkcilis, 523 
rtbcemosua, 523 

ti .sel~tztla odoratrr, 236 
I Aspllodelus, 624 

tenuifolius, 624 
Astcr, 249 

I asperulus, 250 
molliusculus, 240 1 Thomsoni, 250 

Astilbe, 174 
rivularis, 168, 174 

I Astragalus, 124 
I 
I Amherstianus, 126 
1 chlorostachys, 126 

hosac~;ioides, 126 
leucocepl~alu,r, 126 I trichocarpos, 126 ' Atem, 14 

I Atlas Cedar, 486 
' Atriplex, 417 

crassifolia, 41 7 
Atropa, 344 1 Belladonna, 344 I Atylosia, 141 

I mollis, 142 

i platycarpa, 142 
scsrabaeoides, 142 

Australian Gum, 189 
Xvena. 617 

I aspera, 618 
I fntult, 617 
I satiea, 617 

Avenea, 617 

Applc, Thoni, 344 
Apricot, 166 
Aquifoliace'~, 83 
Aquilegia, 11 

pubifloru, 11 
euZgaris, 11 

Artlbis, 30 
alpillu, 31 
amplexicaulis, 32 
glabra, 31 
per/oliata, 3 1 
Y'halianu, 34 

Arucez, 638 
Aralia, 216 

caohemiricu, 2 16 
-4ralitlceae, 216 
Arctiu~n, 271 

Lrrppo, 371 
bral~tlria, 63 

orbiculata, 53 
serpyllifolia, 63 

Argenlone, 24 
moxicana, 24 

Argostemma, 228 
sarmentosum, 229 
verticillatum, 228 

Argyrolobium, 112 
flaccigum, 11 3 
roseum, 113 

Arhardhal, 108 
A r i s ~ m a ,  639 

curvaturn, 640 
flavuni, 640 
hel~eborifolium, 640 
intermedium, 639 
Jacquemontii, 641 
lortuosum, 640 
M'allichitlnunl, 640 

Aristiciu, 607 
Adscenuionis. 608 
cyanantha, 608 

Arnzeria, 296 
Arrowroot, 600 
Artemisia, 266 

A bsinthiunt, 266 
glaura, 266 
maritirnrr , 266 
parviflor;~, 266 
Roxburghinna, 266 
scoparia, 266 
vestita, 267 
vulgaris, 266 

Arthraxon, 697 
ciliaris, 698 
Irxnceolatus, 6!)7 

I 
microphyllus, 598 
submuticus, 597 

I Uubul, 152 
Badi.1)1, 156 
Uaira,  589 
Bt~lanophora, 443 

involucrata, 443 1 Bal:~nophoraceir, 442 
I Rt~rnboo, Mule. 636 

R ~ L I ~ ~ U Y C X ,  634 
Baneberry, 15 

, Hans, 636 
I lcaban, 636 
I 13unyc111, 458, 460 

I3urbnrea1 30 
vulgt~ris, 30 

Barberry, 20 
Hnrlcrir~, 374 

cristata, 374 

Rastard Saffron, 278 
Toadflax, 441 

Uutliu, 411 
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Bauhinia, 140 
purpuren, Id0 
lotuau, 140 
Volllii, 149 
variogntu , 1 G O  

Buy Laurol, 431 
treo, 434 

Bourn, White, 170 
Bean, Rroa.4, 136 

Field, 136 
ICidnoy, 140 

Beard Grass, 612. 
Bed-Straw, 234 
Beetroot, 416 
Begonia, 201 

ainaena, 202 
picta, 202 

Bogoniace~, 201 
lk?, 80 
Belladonna, 344 
Benzoin, 306 
Bebl, 63 
BPr, 00 
Berberidaces, 20 
Berberis, 20 

aristata, 21, 22 
brachybotrys, 2 1 
coriaria, 22 
Lycium, 23 
nepalensb, 20 
vulgarh, 21 

Berchemia, 90 1 
floribunda, 90 
lincata, 90 

Beta vulgaris, 416 
Betel leaf, 162 
Betula, 472 

alnoides, 452 
utilis, 472 

Bllnbar Grass, 566, 696 
Bhang, 466 
Bhanjiri, 390 
Bidells, 263 

pilosa, 264 
tripartita, 264 
M'allichii, 264 

k%ibmoniitces, 367 
Bindweed, 338 
Birch, 197, 472 
Bird Cherry, 166 
Bird's-foot Trefoil, 120 
Rird's Nest, 296 
Bittersweet, 342 
Biza, 41 
Uisacea, 41 
Blitckberry, 169 
Ulaclc Currant, 181 

Nightuhade, 34 1 
Rlt~dder Campion, 47 

Senna, 123 
Hlainvillea, 263 

latifolia, 263 
Blumon, 263 

Wightiana, 263 
Bcelnneria, 466 

nivea, 467 
platyphylla, 466 

Bcenl~i~~ghausenia, 76 

1 BmnnhlghctuRenia.aen albi- 
flora, 76 

I Uoerhanvia, 409, 410 
ro ells, 410 

Bolnbax, 61 
mmlabaricum, 0 1 

I3onnaya. 364 
brachiata, 364 

13oragimceae, 329 
Borago, 329 
Bosia, 412 

Amherstiana, 4 1 2 
Box, 448 
Brachypodiul~l, 03 1 

sylvaticurn, fill 1 
Bramble, 159 
,?lra9sica, 28 

campestria. 2 H 
Erzw,  36 
juncea, 2 H 
Napis,  2U 
oleracea, 28 
rugosa, 28 

Bridelia, 448 
montann, 448 

Brinjal, 341 
Broccoli, 28 
Bromus, 630 

aaper, 630 
patulua, 630 

Brookweed, 303 
Broom-rape, 364 
Brunella, -200 

vulgaris, 400 
Brussels sprouts. 28 
Bryophyllum, 183 

calycinum, 183 
Buclincra, 358 

hispida, 368 
Buckthorn, 91 

Sea, 437 
' Buckwheat, 426 

Buddleia, 321 
aaiatica, 322 
paniculnta, 322 

Bugle, 406 
Bukain, 82 
Bulbostylis, 663 

barbi~tn, 663 
capillaris, 6 ti3 

Bullace, 166 
Bulrush, 664 
Bupleurum. 207 

Candollii, 208 
falcatum, 209 
litnceolatu~u, 20s 
longicaule, 207 
Maddeni, 209 
tenue, 200 

Bur-Marigold, 264 
Burdock, 272 

I Butea, 139 
frondosa, 132, 

Buttercup, 9 
Celery-leaved, 10 
Corn, 11 

Busus, 448 
sempervirens, 448 

I CABBAU~, D L ~ U M - ~ E A D ,  28 
Cttbbnge Muntrlrd, 28 
f?adacec~, 448 
Cactuu, 446 
Cwulpinin, 146 

Sepiuritr, 146 
C'a~qrrlpiniea. I I 1 
C a ~ ~ u l ~ a ,  267 

axillarb, 257 
C'aja?tue indicua, 108 
Calamagrostis. 6 18 

emodensk, 616 
littoren, 61 5 
Munroanu. 6 13 
pilowla,  6 1 3 

Uulamintha, 392 
Clinopodium, 392 
umbros~ ,  393 

C'alantllo, 493 
plantaginee , 49 l 
puberula, 494 
tricarinata, 494 

Callicarpn, 380 
macrophylla, 380 

Callitriche, 188 
stngnalis, 189 
verna, 189 

Cnlotropis, 314, 316 
gigantea, 316 
procera, 315 

I Cal t l l~ ,  11 
palustris, 11 

Campanula, 290 
argyrotricha, 291 
c a w ,  291 
canescem, 29 1 
culorata, 291 
latifolia, 290 

C'ampanulaces, 289 
(:urnpion, Bladder, 47 
Canary Grtw~, 607 

' Calmabls, 466 
sative, 466 

Ctinscora, 323 
decussatn, 323 
diflusa, 323 
perfotiata, 323 

hn~rsjatocora. 323 
Capo Gooseberry, 343 
Crrpparidaceae, 38 
Capparis, 38 

aphylla, 38 
leucophylla, 38 
spimsa, 38 

Ctlprifoliacca, 220 
Capsella, 36 

Bursa-pastoris, 36 
Capsicum frutescem, 34 1 
C'aragana, 124 

ar5orescenn, 124 
brevispina. 1 ?-I- 

C'ardamine, 32 
hirsutu, 32 
impatiens. 33 
~~iacropllyllrt, 33 
oxycarpa, 32 1 sylvatioa, 32 

cardio~permum, 96 . 



Cardiosperlnuln Halica- 
caburn, 96 

Carduus, 272 
nutans, 272 

Carex, 666 
breviculmis, 570 
brunnea, 668 
cerdiolopis, 670 
condensata, 668 
filicina, 669 
foliose, 567 
hematostornu, 569 
i?lanis, 660 
ligulota, 670 
longicruris, 668 
~~leiogyna, 669 
~nuricata, 66 7 
nubigena, 667 
psycrophila, 569 
remota, 668 
Rochebruni, 568 
Schlagintweitianrr, 

669 
setigern, 669 
Wallichiana, 670 

Curissa, 311 
Carandaa, 3 1 1 

Carpesium, 260 
abrotanoides, 26 1 
cernuurn, 260 
trachelifolinm, 260 

Carpinus, 476 
faginea, 477 
virninee, 476 

Carrot, 211 
Carthamus, 276 

tinctorius, 276 
Curyophyllaceae, 44 
Caryophyllua a r o m t  icus, 

48 
Caryopteris, 38 1 

Wallichiann, 38 1 
Casearia, 197 

tomentosa, 197 
Cashew nut, 103 
Cussia, 147 

Absus, 148 
dimidiata, 140 
Fistula, 147 
mimosoides, 148 
obtusifolia, 148 
pumila, 147 
Tora, 148 

Cassiope, 293 
fwtigiatr~, 293 

C a t o r  Oil, 443 
Caucalis, 216 

Anthrircw. z' l (i 
orientali.9, 2 1 (i 

Cauliflower, 28 
Cautleya, 510 

lutea, 61 1 
spicata, 612 

Cedar, 486 
Cedrela, 82 

serrata, 83 
Toona, 83 

Ced~us  Deocl;lrcl, 180 
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I Cedrus Libani, 486 I Cinnamomum zcylanice, 
1 Celtlstraceae, 86 43 1 

Celutrus, 87 Cinnamon, 43 1 
I paniculata, 87 Circoca, 106 
I Celery, 213 ulpinn, 106 
1 Celosia, 412 cordatr~, 190 
I argentau, 41 2 lutetiana, 106 
1 Celsia, 347 Cissan~pelos, 10 

coromandulianu, 347 1 Pareira, 19 1 Celtis, 465 Citron, 76, 79 
austmlis, 466 Cleistanthua colli~~us. 

1 erwcarpa, 466 444 . 
I Centrunthora, 369 Clematis, 2 

hispida, 369 barbulluta. 2 1 Centunoulua, 303 Buchananian~i , 4 
I tenellus. 303 connata, 4 
I CfephaL;lis lpecucuutrhu, Gouriana, 3 

226 grata, 2 
Cephalanthertl, 4!)7 montana, 2 

ensifoliu, 497 , nutane, 4 
Cephnlostigma, 290 puberula, 3 

hirsutum, 290 Cleome viscosa, 38 
' Cer~stiurn, 49 Clove Pinlr, 46 

dahuricum, 50 Clover, 116 
vulgatum, 60 Dutch, 116 

Ceropegia. 320 Lesser, 1 1 S 
Wallichii, 320 Purple, 1 16 

Chaerophyllum, 2 1 1 Cnicus, 272 
acuminatuxr~, 2 I I argyracantlius, 273 
reflexum, 21 1 . arvensis, 272 
villosurn, 21 1 Wallichii, 273 

1 G'hambel. 307 Cobra plant, 640 
I Charas, 466 Cncculus, 17 
I Chenopodiaceae, 415 indicus, 17 
I Chenopodiurn, 416 I laurifoliils, I S  
I album, 416 1 Leaba, 18 
I Botrys, 416 villosus, 18 

I 
opulifolium, 4 16 Cock's-foot Grass. 62ci 

Cherry, Bird, 166 I Coflea at-abica, 226 
Sweet, 156 I Coffee, 226 
Wild, 166 Uolebrookea, 387 

' Chervil, Southern, 2 12 oppositifolio, 388 
Chestnut, Horse, 97 I Coleus, 386 
Chickweed, Comnlon, 52 aromaticus, 387 

Mouse-ear, 60 barbstus, 356 
Chicory, Wild, 270 ('olun~bine, 11 
Chil, 486 i I Colutea, 123 
C'hilgho~a, 4 84 I arboresce,u, 123 
Chilly, 341 I nepiilensis, 123 
G'hiretta, 327 I Colza, Indian, 28 
Chirita, 365 C*ommehna, 638 

bifolia, Stifi benghnlensix, 532 
pun~il:~, 36fi calcstis, 632 

(;hloridu,.e, 61!) obliqut~, 63% 
Chohdre, 213 Commelinace:r\, 63 1 
('hota hturcr, 2 6 2  Compouitrc, 241 
C:l~ry~opogon, ti00 Conifera?, 482 
Chry~ospleiiiu~i I ,  I I S  Convolvulacca~, :{;IT, 

tencllull~, 17 S Uonvolvulus, 3 3 8 
Oicer arietinum, I OS arvensis, 33s 
C'iuhoriunl, 279 Scpiunt, 338 

Endivia, 27!) Conyza, 252 
Intybus, 279 I japonica, 252 

Ci~nicifugo, 16 stricta. 262 
I fcetida, 16 viscidula, 262 

i Cinchom, 226 ' Coral tree, 139 
Cinnamomum, 43 1 1 Corchorus, 64 

Tanlnln, 431 I t~cutnnpulus, 66 
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Corchorua Antichorus, 65 / Cucubalus baccifer, 48 Demia, 316 
capsularie, 64 I Cucumber, 198 I extensa, 316 
olitorius, 64 Cucurbitaces, 198 I Dalbergia, 146 

Cordia, 329 Cudweed, 254, 267 SSuoo, 148 
Myxa, 329 Jersey, 267 Damon,  156 
ueetitu, 330 

I 
Cupressus, 483 Lltindelion, 283 

Coriander, 206 funebris, 483 Uanthonia, 618 
C'oriandrum sativum, 206 1 torulosa, 483 cachemyrinna, 618 
Coriaria, 107 I Cupuliferz, 471 Daphne, 434 

nepalenais, 107 1 Curcuma, 512 ct~nnulina, 435 
Coriariaceae, 107 angustifolia, 612 oleoides, 436 
Corn Buttercup, 11 / Currant, 181 Darnel, 632 

Snapdragon, 348 
Sowthistle, 288 
Spurrey, 64 

Cornaceae, 218 
Cornus, 218 

cttpitata, 220 
macrophylla, 2 10 

Black, 181 Datisca, 203 
Red, 181 I cannabina, 203 

Cuscuta, 339 Datiscacer~, 203 
europza, 339 ' Datura, 344 
reflexa, 339 fastuosa, 344 

Cutch, 162 I Stran~onium, 344 
Cyanotis, 634 Deadly Nightshade, 344 

Mae, 218 barbata, 534 Deadnettle, 403 
oblonga, 220 criatata, 634 White, 403 

Corydalis, 26 I Cyathocline, 248 Debregea~in, 468 
cornuta, 26 lyrata, 24.8 hypoleuca, 468 
Govaniana, 25 , Cyathula, 412 I Deeringin, 412 
ramosa, 26 capitata, 414 I celosioidee, 412 
rutrefolia, 26 tomentosa, 413 , Delphinium, 11 

Corylus, 476 Cydonia vulgaris, 169 denudatum, 12 
Colurna, 476 i Cynanchum, 316 vestiturn, 13 

Cotoneaster, 171 
I 

auriculatum, 31 8 Dendrocalamus, 636 
acuminata, 173 Dalhousiese, 317 Hamiltonii, 636 
bacillaris, 172 ! glaucum, 31 7 strictus, 635 
microphylla, 173 ' Vincetoxicum, 314, Deodar, 483, 486 
multiflora, 172 317 Desmodium, 13 1 
rosea, 172 i Cynodon, 620 concimum, 133 

Cotton grass, 685 dactylon, 620 floribundum, 132 
tree, 61 

Crab, Siberian, 169 
Crane's Bill, 68, 70 
Craniotome, 401 

versicolor, 401 
Crassula, 182 

Cynoglossum, 331 I gangeticum, 133 
denticulatum, 333 gyrans, 134 
furcatum, 331 I parvifolium, 134 
micranthum, 332 podocarpum, 132 
microglochin, 333 ' polycarpum, 133 
neruosuna, 333 sequax, 133 

indica, 183 Wallichii, 332 tilizfolium, 132 
Crassulaceae, 182 / Cyperacese. 66J tritlorum, 133 
Cratzgus, 171 Deutzia, 179 

crenulatn, 17 1 / cpperus* aristat~w, 663 666 corymbosa, 179 
Oxyacantha, 171 I Atkinsoni, 666 staminea, 180 
Pyracantha, 17 1 compressus, 665 1 Deyeuxia, 616 

Crepis, 280 cuspidatus, 654 1 scabrescens, 617 
faetida, 280 diflormis, 664 Dhak, 139 
japonica, 281 distans, 657 I Dhaman, 63 
sibirica, 280 I exaltatus, 668 ' Dhanya, 206 

Dianthus, 46 
angulatus, 46 
caryophyllus, 46 

Dicentra, 24 
Roylei, 24 
spectabilw, 26 

Dichroceph~la, 247 

Cress, 32, 37 flavidus, 656 
Garden, 36 i Haspan, 666 
Winter, 30 1 Iria, 666 

Crotalaria, 1 13 niveus, 665 
alata, 114 1 pilosm, 667 
albida, 115 rotundus, 667 
hirsuta, 114 tegetum, 667 
humifusa, 11 4 
medicaginea, 11 8 
mysorensis, 114 
prostrata, 114 

uncinatus, 664 i chrysanthemifolia, 
Cypress, Weeping, 483 I 248 
Cypripediurn, 608 latifolia, 247 

cordigerum, 608 1 Dicliptera, 377 
sericea, 115 I bupleuroides, 377 
sessiliflora, 1 15 Roxburghiana, 377 

Cruciferae, 27 DACTYLIS, 626 ( Diclytra, 25 
Cryptolepis, 316 p I I glomerata, 026 

Buchanani, 3 16 Daedalacanthus, 37 1 
Dictan~nus, 77 

nlbus, 77 
Cucubnlus, 48 nervosus, 371 Didissandrw, 365 

2 T 
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1)idissandra ltlnuginosa, 
366 

Dielgtra, 26 
Digitaria l~umijusa, 680 

sanguinalis, 579 
Dioscorea, 617, 521 

deltoidea, 61 8 
gla.bra, 618 
glohosa, 61 8 
kumaonen sis, 6 18 
sativa, 619 

Dioscoreaces, 5 17 
Dipcadi, 626 

hydsuricum, 626 
Dipsacea, 288 
Dipsacus, 240 

fullonum, 240 
inermis, 240 
pilosus, 240 
strictus, 240 

Disporum, 630 
pullum, 630 

Dodder, 340 
Dodonaea, 100 

viecosa, 100 
Dogwood tree, 218 
Dolichos, 141 

biflorus, 141 
Lablab, 141 

Doob Grass, 621 
Drosera, 187 

lunata, 187 
peltata, 187 

Droseraceae, 186 
Drum-head cabbage, 28 
Duan, 36 
Duckweed, Gibbous, 645 

Greater, 645 
Lesser, 646 
Rootless, 646 

Dumasia, 138 
villosa, 138 

Dutch Clover, 116 
Dwale, 344 
Dwarf Mallow, 59 
Dysophylla, 387 

craasicaulis, 387 

ECHINOPS, 270 
cornigerus, 270 
echinatus, 370 
niveus, 271 

Eclipta, 262 
nlba, 262 

Edel-Weiss, 254 
Ehretia, 330 

acuminata, 330 
levis, 330 

Elaeagnaceae, 436 
Elaeagnus, 437 

umbellata, 437 
Elzodendron, 88 

glaucum, 88 
Elatoatemma, 466 

pusillum, 466 
sessile, 466 
surculosum, 466 

Elder, 14 

Eleca~npane, 258 I Eruca, 36 
Eleocharis, 669 I ' sativa, 36 

congesta, 569 1 

I palustris, 669 
tetraquetra, 669 

Eleusine, 621 
Coracana, 621 
indica, 621 

Elsholtzia, 388 
crlstata, 389 
incisa, 388 
polystachya, 388 
strobilifera, 389 

Emilia, 268 
sonchifolia, 368 

Enchanter's Nightshade, 
196 

Endive, 279 
Engelhardtia Colebrook- 

iana, 469 
Ephedra, 481 

gerardiane, 481 
Epilobium, 193 

brevifolium, 196 
cylindricum, 194 
hirsutum, 194, 196 
leturn, 196 
parviflorum, 194 
roseum, 194, 196 

FJrysimum, 36 
hieracifolium, 36 
oficinale, 36 

Erythrina, 138 
indica, 139 
suberosa, 138 

Eucalyptus, 1 89 
G'lobulus, 189 
obliqua, 189 

Eugenia, 189 
Jambolana, 189 

Euonymus, 86 
echinatus, 86 
europczus, 86 
fimbriatus, 86 
Hamiltonianus, 87 
lacerus, 86 
pendulus, 87 
tingens, 86 

Eupatorium, 246 
cannabinum, 247 
Reevesii, 246 

Euphorbia, 444 
Emodi, 445 
Helioscopia, 446 
hypericifolia, 446 
Maddeni, 447 

Royleanum, 195 1 Peplus, 447 
Epipactis, 498 pilosa, 446 

consimilis, 498 prolifera, 447 
latifolia, 498 I Royleana. 446 
Royleana, 499 spinosa, 437 

I EpipOg$lI'.c, 497 
I thymifolia, 446 

Euphorbiaceae, 443 
Eragrostis, 623 I Euphrasia, 360 

amabilis, 624 officinalis, 300 
clegantula, 624 , 
intcrrupta, 624 

! major, 624 
minor, 624 
nardoides, 626 
nigra, 625 
pilosa, 626 

Erernurus himalaicus, 
626 

Erianthus, 694 
filifolius, 696 
fulvus, 696 
Ravennae, 596 

Ericaces, 292 
Erigeron, 261 

alpinus, 251 

i linifolius, 261 
~nulticaulis, 25 1 
multiradiatus, 251 

I Eriocaulaceae, 649 / Eriocaulon, 619 
nepelense, 660 

i oryzetorum, 650 
I septangulare, 649 

Sieboldianum, 649 
Eriophorurn, 666 

comosum, 666, 696 
polystachion, 666 

Erodium, 70 
cicutarium, 70 

Eutrema, 36 
prirnulafolium, 

3 6 
Evening Primrose, 193 
Evergreen oak, 83 
Evolvulus, 338 

alsinoides, 338 
Exacum, 323 

tetragonum, 323 
Eyebright, 361 

FIGOPYRUM, 426 
cymosuni, 426 
esculentum, 426 
tataricum, 426 

False Acacia, 108 
Fennel, 205 
Fenugreek, 1 17 
Festuca, 628 

gigantea, 629 
kashmiriana, 629 
modestn, 630 
Myuros, 630 
ovinrr, 629 
rubra, 629 

Festuceae, 62 1 
Ficoidez, 203 
Ficus, 467 
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Picue bengalenais, 450 
Carica, 468, 461 
clavata, 469 
Cunia, 460 
elastics, 468 
foveolata, 460 
hispida, 460 
nemoralis, 461 
palmatrt, 460 
religiosa, 469 
Roxburghii, 46 1 
Rumphii, 459 

Field bean, 136 
Bindweed, 338 
POPPY, 23 

Fig, Common, 467 
Banyan, 468,469 
Pipnl, 458, 469 

Figwort, 348 
Fikgo, 264 

gcrmanica,, 264 
Fimbristylis, 669 

complanata, 562 
dichotoma, 661 
diphylla, 661 
junciformie, 662 
monostachya, 663 
Pierotii, 661 
quinquangularip, 

661 
rigidula, 661 
schcenoides, 560 
squarrosa, 660 

Fir, 488 
Indian spruce, 374 
silver, 374 

Flacourtia, 41 
Ramoutchi, 41 
sapida, 41 

Flag, Sweet, 644 
Flax, Common, 65, 66 

Toad, 347 
Flemingia, 144 

fruticulosa, 145 
strobilijera, 145 
vestita, 146 

Flixweed, 36 
Flowering Ash, 309 
Flueggia, 461 

microcarpa, 461 
Fly Honeysuckle, 223 
Feniculum tulgare, 206 
Forget-me-not, 336 
Fox-tail grass, 61 1 
Fragaria, 163 

indica, 163 
vesca, 163 

Frangipani tree, 3 10 
Fraxinus, 81, 309 

excelsior, 309 
floribunda, 309 
Ornus, 309 

Fritillaria,, 527 
Roylei, 528 

Fuller's Teasel, 240 
Fumaria,, 26 

oflcinalis, 27 
parviflora, 27 

Fumar i ace~ ,  24 
Fumitory, 27 

( GAGEA, 620 
lutea, 620 
persica, 629 
reticuluta, 629 

/ Gale, Sweet, 471 1 Galinsoga, 264 
parviflora, 264 1 Galium. 234 
acutum, 236 
Aparine, 236 
asperifolium, 236 
cryptanthum, 236 / histiflorum, 235 

I Mollugo, 203, 236, , 
I 236 

i 
rotundifolium, 234 
triflorum, 236 

i 
I 

verum, 234, 236 
vestitum, 234 1 (ibnjd, 466 

Garden Cress, 36 
Garlic, 526 

Hedge, 36 i Gastrodia, 497 
1 orobanchoides, 497 / Gaultheria, 292 
I 
! nummularioides, 
I 293 I Gentiana, 323 
I a.prica, 324 

argentea, 324 , 
I capitata, 325 
! contorts, 326 
I decemfidn, 324 
I Kurroo, 325 

I lutea, 323 
quadrifaria, 324 i Gentianaoee, 322 

i Geraniacert?, 67 I Geranium, 68 
divaricatum, 70 
lucidum, 70 
molle, 70 I nepalense, 69 

i ocellatum, 70 
prateme, 69 
Robertianum, 70 
Wallichianum, 69 

Geranium tree, 160 
Gerbera, 278 

Kunzeana, 279 
lanuginosa, 279 

Germander, 406 
Gesneracee, 365 
Geum, 162 

elatum, 162 
urbanum, 162 

Ginger, 609 
G!psyq.ort, 391 
Glrardmia, 462 

heterophylla, 462 
Globe Thistle, 270 
Glochidion, 461 

, velutinum, 461 

, Gloriuaa, 630 
euperba, 630 

I Glyceria, 628 
fluitans, 828 
tonglensis, 628 

Gnaphalium, 267 
germatzicum, 257 1 hypoleueu~n, 267 
lutoo-album, 267 

I Gnetaceot, 481 
I Golden Rod, 247 
' Goldilocks, 10 : Gonatanthue, 643 

sarmentosus, 643 I Goodyera, 496 

I biflora, 496 
repens, 496 I Gooseberry, 181 
Cape, 343 / Gooasfoot, 416 
White, 416 

Goosegrass, 235 ) Cossypium, 67 
I Gourd, 198 
1 Gram, 108 

Graminee, 6 
, Grape vme, 93 

Grass, Beard, 612 
Bhabar, 665, 500 

I Canary, 607 
1 China, 467 

Cock's-foot, 626 
Common Spear, 604 

I 

I Cotton, 566 
Doob, 621 

I 
Fox-tail, 61 1 
Italian Rye. 632 

I 
Millet, 610 
Rye, 632 
Timothy, 610 I Grewia, 62 
asiatica, 63 
oppositifolia, 63 
vestita, 63 

Groundsel, 25 1 
Gum, Australian, 189 
Gyrnnosporia. 87 

Royleana, 87 1 Gynum, 268 
anplosa ,  268 

Gypsophila, 46 
cerastioides, 45 

1 HABENARIA, 600 
arietina, 602 
densa, 604 
Edgeworthii, 604 
Elisabethe, 606 
ensifolia, 604 
galeendra, 606 
goodyeroides, 606 
intermedia., 602 
latilabria, 604 
marginata, 604 
pectinata, 501 
Susanna, 501 

H ~ m o d o r a c e s ,  6 13 
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Hairy Vetch, 136 
Halenia, 328 

euiptica, 328 
Halim, 37 
Halorrhagidnceoe, 1 88 
Hamiltonia, 231 

suaveolens, 231 
Hare's Ear, 207 
Hawkweed, 282, 283 
Hawthorn, 171 
Hazel nut,  476 
Hedera, 217 

Helix, 21 7 
Hedge Garlic, 35 

Mustard, 35 
Parsley, 216 

Hedychium, 612 
acuminatum, 6 12 
spicatum, 61 2 

Hedyotis, 229 
Auricularia, 229 
hispida, 229 
stipulate, 229 

Helinus, 92 
lanceolatus, 93 

Heliotropium, 330 
strigosum, 330 

Helleborine, 498 
Hemiphragma., 356 

heterophyllum, 366 
Hemipilia, 606 

cordifolia, 606 
Hemp, 466 

Agrimony, 247 
Henbane, 346 
Henbit, 403 
Heracleum, 214 

cachemiricurn, 2 14 
candicans, 2 16 
canescens, 2 16 

Herb of St. Barbara,, 30 
Bennet, 162 
Paris, 631 
Robert, 70 

Herminium, 499 
angustifolium, 499 

Herniaria, 410 
hirsuta, 410 

Herpestis, 352 
Hamiltoniana, 363 
Monnieria, 362 

Herpetospermum, 199 
caudigerum, 199 

Heteropogon, 600 
Hibiscus, 60 

cancellatus. 60 
Sabdari@a, 60 
Solandra, 60 
Trionum, 60 

Hieracium, 282 
murorum, 282 
umbellatum, 282 
vulgatum, 282 

Himalaya Lilac, 309 
Hippophae, 437 

rhamnoides, 437 
salicifolia, 437 

Hiptago, 67 

Hiptage Madablota, 67 
Holarrhena, 3 11 

antidysenterica,, 01 1 
Holly, 83, 84 
Hollyhock, 57 
Holm, 83 
Holmskioldia, 380 

sanguinee, 380 
Holostemma, 316 

Rheedei, 316 
Honeysuckle, Common, 

223 
Fly, 223 

Hop, 464 
Hordes,  631 
Horse Chestnut, 97 
Houseleek, 186 
Houttuynia., 429 

cordata, 429 
Hoya, 320 

longifol~a, 320 
Humulus Lupul~ts, 454 
Hydrangea., 178 

n.ltissima, 178 
Hortensia, 179 

Hydrocotyle, 206 
asiatica, 206 
java.nica, 206 
rotundifolia, 206 
oulgaris, 206 

Hygrophila, 370 
polysperma, 37 1 
spinosa, 371 

Hymenodictyon, 227 
excelsum, 227 

Hyoscyamus, 346 
niger, 346 

Hypericaces, 64 
Hypericum, 64 

cernuum, 66 
elodeoides, 66 
lysimachioides, 66 
montanum, 66 
patulum, 56 
perforatum, 56 

Hypopitys, 296 
lanuginosa,, 296 

Hypoxida.ceae, 51 6 
Hypoxis, 516 

aurea., 61 6 

ILEX, 83 
Aquijolium, 84 
dipyrena, 84 
odorata, 84 

Illecebraceae, 410 
Impatiens, 72 

amphorata, 74 
amplexicaulis, 73 
Balsamina, 72 
brachycentra, 76 
pigantea, 73 
la.xiflora, 75 
micranthemum, 76 
racemose, 76 
Roylei, 73 
scabrida, 74 

Impatiens sulcata, 73 
Thomsoni. 73 

Imperata arund~nacea, 
610 

India-rubber tree, 468 
Indian Colza, 28 

Mustard, 28 
Nard, 236 
Rape, 28 
epruce-fir, 374 

Indigo, 120 
Indigofera, 120 

atropurpurea, 122 
Dosua, 123 
enneaphylla, 121 
Gerardiana, 122 
hebepetala, 123 
hirsuta, 121 
pulchella, 123 
tinctoriu, 12 1 
trifoliata, 121 

Inula, 268 
Cappa, 268 
cuspidata, 268 
grandiflora, 268 
Helenium, 258 
viscosa, 262 

Tpecacuanha, 226 
Iphigenia, 629 

indica, 529 
Ipomoea, 336 

Batatas, 336 
chryseides, 337 
dasysperma, 336 
eriocarpa, 337 
hederacea, 336 
muricata, 336 
pilosa, 338 
purpurea, 336 

Iridacee, 61 4 
Iris, 6 16 

kumaonensis, 5 16 
nepalensis, 61 6 

Isachne, 580 
albens, 680 
himalaica, 580 

Ischremum. 695 

notaturn, 696 
petiolare, 596 

Italian millet, 687 
Rye Grass, 632 

Itea, 180 
nutans, 180 

Ivy, 217, 218 

JAWFRUIT, 464 
Jamun,  190 
Jasminum, 306 

dispermum, 307 
grandiflorum, 307 
humile, 307 
oficinale, 307 

Jersey Cudweed, 267 
Jessamine, 307 
Jew's Mallow, 66 
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Jointed Rush, 636 
Juar, 602 
Juglandacem, 469 
Juglans, 469 

regia, 469 
Juncacez, 636 
Juncus, 536 

bufonius, 535 
caetaneue, 636 
concinnus, 636 
glaucus, 636 
himalensis, 636 
lamprocarpus, 636 
membranaceus. 63 8 
prismatocarpus, 

536 
Juniper, Common, 483 
Jun ipem,  483 

communis, 483 
recurva, 484 

Jupiter, Nut of, 469 
Justicia, 376 

pubigera, 375 
simplex, 376 

Jute, 64 

Kail, 485 
Kaiphal, 471 
Kakri singi, 106 
Kikun, 687 
Kalanchoe, 184 

spathulata, 184 
Karil, 38 
Karshu oak, 374 
K a t h ,  152 
Keetha, 98 
Kelu, 487 
Khair, 152 
Khes had, 213 
Khesari dhal, 136 
Khulti, 141 
Kidney Bean, 140 
Kikar, 151, 162 
Knol-kohl, 28 
Kobresia, 666 

filicina, 665 
Koeleria, 623 

cristata, 623 
Kohl-rabi, 28 
Kuchn&r, 160 
Kuronda, 31 1 
Kusumbh, 276 
Kpllinga, 662 

squamulata, 652 

LABIATB, 382 
Lactuca, 283, 286 

dissecta, 284 
hastata, 284, 287 
longifolia, 284 
macrorhiza, 286 
sagittarioides, 286 
Scariola, 284 

Lady's Slipper, 608 
Tresses, 496 

Lfgulsticum elatum, 21 2 
Levhticum, 2 12 
mzrginalum, 2 12 

Ligwtrum, 310 
compacturn, 3 10 
vulgare, 87, 3 10 

Lilac, Himalayan, 900 
Persian, 82 

Liliaceac, 620 
llilium. 526 

giganteurn, 627 
I 

I 
nepalense, 627 
polyphyllum, 527 

i Thomsonianutn, 
627 

I Lily, 526 
I of the Valley, 51 4 
i Lime, 62. 76 
I I Limnophila, 362 

hypericifolia, 352 
Roxburghii, 362 i Lin~onia, 79 
acidisuima, 79 

I Linace~ ,  66 
Linaria, 347 

incana, 348 
ramosissima, 347 
vulgaria, 347 

( Lindenbergia, 351 
grandiflora, 36 1 I rnacrostaohya, 351 
urticefolia, 352 I Linseed, 66 / Linum, 65 
mysorense, 65 
usitatissimum, 66 ! Liparis. 492 

I paradoxa, 492 
ros t r~ ta ,  492 ' Lipocarphn. 565 

I argentea, $65 
I Lippia, 379 

nodiflora, 379 I Litsea, 432 

I consin~ilis, 434 
lanuginosa, 433 1 polyantha, 433 
umb~.osa, 434 

Lloydia, 628 
serotina, 628 

Lobelia, 289 
trialata, 289 

, Loganiacez, 321 
Lolium, 631 

perenne, 632 
temulentum, 632 

Lombardy Poplar, 48 1 
Lonicera, 223 

alpigena, 225 
angustifolia, 224 

I I hispida, 223 
orientalis, 226 

I parvifolia, 225 
I P e r i c l y m e n u m ,  223 

I purpurascens, 224 
quinquelocularis, 

I 226 

Laggera, 263 I alata, 263 
flava, 263 

Lahi, 28 
Lamium, 403 

album, 403 
! amplexicaule, 403 

macuhtum, 403 
Lantana, 379 

indica, 379 
Larkspur, 11 
Lathrza, 363 

squamosa, 363 
Lathyrus, 136 

Aphaca, 136 
inconspicuue, 137 
luteus, 137 
pratensis, 136 
sativus, 136, 136 
sphaericus, 136 

Launzea, 288 
nudicaulis, 588 
secunda, 288 I Lauraceze, 430 

I Laurel, Bay, 434 

I 

Laurus, 431 
nobilis, 430, 434 

Lavender, Sea, 296 
Lecanthuq, 465 

Wallichii, 465 
Wightii, 466 

Leea, 96 
aspera, 95 
robusta, 95 

Leek, 525 
Legurninosae, 108 
Lemna, 644 

gibba, 545 
I minor, 644 

polyrhiza, 545 
I.e~nnaceae, 544 1 Lentibulariacee, 364 
Leontopodium, 254 

alpinum, 264 
1 Leonurus, 402 

Cardiaca, 402 
, Lepidagathis, 375 

hyalina, 375 1 Lepidium, 36 
sativum, 36 

I Leptodermis, 232 
lanceolata, 232 

Leptorhabdos, 359 
Benthamiana, 360 

Lespedeza, 12 6 
eriocarpa, 128 
Gerardiana, 127 
juncea, 127 
macrostyb, 128 
sericea, 127 
stenocarpa, 128 

Leucas, 404 
Cephalotes, 405 
hyssopifolia, 406 
lanata, 405 

I Leycesteria, 226 
I formosa, 225 
I Ligusticum, 2 12 
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Mimulu~ gracilis, 360 ! Mint, 390 
Horse, 380 

Mirabilis Jalapa, 409 
, Miscanthus, 690 

nepalensis, 690 I Mistletoe, 440 

i Mock Orange, 180 
Mollugo, 203 

stricta, 203 
Monkey Flower, 360 
Monkey's Tail, 604 
Monkshood, 13 
Rionotropa, 296 

Hypopithys, 296 
uniflora, 295 

Rlonotropaceae, 295 
Moollee, 29 
Morina, 238 

Coulteriana, 240 
longifolia, 240 
persica, 239 

Morus, 456 
alba, 457 
indica, 467 
serrata, 467 

Mhth, 140 
Motherwort, 403 
Mountain Ash, 171 
Mouse-ear Chickweed, 50 
Mudrir, 314, 316 
Muehlenbergia, 6 16 1 .  himaluyensis, 61 6 

sylvatica, 61 5 
viridissima, 6 16 

Mugwort, 267 
Mukia, 199 

scabrella, 199 
Mulberry, 466 

1 Mullein, Great, 347 
Mu;%?, 140 
Murraya, 79 

Koenigii, 79 
Musk Thistle, 272 
Mustard, Cabbage, 28 

Hedge, 36 
Indian, 28 
Tower, 31 

Myosotis, 334 
csespitosa, 334 
sylvatica, 336 

Myriactis, 249 
nepalensis, 249 
Wallichii, 249 

Myrica, 470 
Qale, 471 
Nagi, 470 

Myricaceae, 470 
i\f yriophyllum, 188 

spicatum, 1 S8 

I Myrsinacese, 304 
Myrsine, 304 

africana, 304 
semiserrata, 304 

Myrtaceae, 189 
Myrtle, 189 
Myrtus, 189 

I covnmunis, 304 

hniceva Xylosteu9n, 223 ' hlarjoram, Wild, 391 
Looscst.rifo, 301 

Purple, 301 
Loranthacea, 437 
Loranthus, 438 

cordifolius, 438 

Marlea, 218 
begonirefolia, 2 18 

Marrow, 198 
Marsdenia, 3 18 

Roylei, 318 
elatus, 439 Marsh Mallow, 60 
longiflorus, 439 1 Marigold, 11 
vestitus, 439 

Lotus, 89, 120 
corniculatus, 120 

Love-lies-bleeding, 41 1 
Lucern, 119 
Luzula, 638 

campestris, 638 
Lychnis, 48 

fimbriata, 48 
nutans, 48 

Lycopersicum esculen- 
turn, 341 

Lycopus, 390 
europaeus, 390 

Lysimachia, 301 
alternifolia, 302 
chenopodioides, 302 
japonica, 302 
lobelioides, 301 
pyramidalis, 302 

Lythraceae, 191 
Lythrurn Salicuria, 193, 

301 

MACHILUS, 431 
Duthiei, 431 
odoratissinl:~, 431 

Madder, 226, 233 
Magnoliaceae, 16 
Mahogany, 81 
Mallotus, 453 

philippinensis, 453 
Mallow, Common, 58 

Dwarf, 59 

I 

I Orchis, 499 
Yennywort, 206 
Watercress, 30 

Marvel of Peru, 409 
MGsh, 140 
Masu'ri, 108 
Mazus, 350 

rugosus, 351 
surculosus, 35 1 

Meadow Sweet, 167 
Rue, 6 

Meconopsis aculeata, 23 
Medicago, 11 9 

denticulata, 120 
falcata, 119 
lupulina, 1 19 
sativu, 119 

Melastomaceae, 190 
Melia, 81 

Azadirachta, 81 
Azedarach, 81 
indica, 81 

Meliaceae, 81 
Melica, 626 

scaberrima, 626 
Melilotus, 11 8 

alba, 118 
parz.iflora, 1 19 

Meliosma, 101 
dillenizefolia, 102 
pungens, 102 

Melon, 198 
Menispermacez, 17 
Mentha, 390 

sylvestris, 390 
Meriandro, 393 

Jew's, 65 I strobilifera, 393 
Marsh, 60 Mertensia, 333 

Mulpighiaceze. 67 race~nosa, 333 
AIalva, 57 IV.Tesernb~yanthemum, 20 

parviflora, 59 I Methi, 117 
rotundifolia, 58 I M~cromeria, 391 
silvestris, 58 biflora, 391 
verticillata, 58 1 Microstylis, 490 

Malvaceae, 67 I cylindrostachya, 
Mandwa, 621 I 492 
Mango tree, 103 I muscifera, 491 
Xanjeet, 234 Wallichii, 491 
JIanna Ash. 309 Milfoil, 265 
hlap!~,  98 i Water, 188 

Common, 98 ' Rlilium, 610 
Great, 98 effusum, 610 

Marchob, 100 1 Millet, 581 
Marigold, Marsh, 11 Grass, 610 
Mariscus, 658 Italian, 687 

cyperinus, 658 Spiked, 689 
paniceus, 668 I Mimosa, 150 
Sieberianus, 669 rubicaulis, 150 
urnbellatus, 568 , Mimosea, 111 

Marjoram, Sweet, 391 hfimulu3, 350 
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NAIADAOEX, 646 
Nnias, 648 

fEexilis, 549 
major, 648 

Nard, Indian. 236 

Nasturtium, 29 
montanum, 30 
officinale, 29 
palustre, 30 

Nectarine, 166 
Neem, 81 
Neottia, 496 

listeroides, 496 
Nepeta, 396 

campestris, 397 
ciliaris, 397 
distans, 397 
elliptica, 397 
erects, 399 
Govaniana, 399 
graciliflora, 399 
linearis, 396 
leucophylla, 398 
ruderalis, 398 
spicata, 397 

Xerium, 312 
odorum, 312 
Oleander, 3 12 

Nettle, Common, 462 
Dead, 403 
Roman, 462 

Xeyraudia, 622 
madagwcariensis, 

622 
Nicandra, 343 

physaloides, 344 
Nicotiana Tabacum, 341 
Nightshade, 342 

Black, 341 
Deadly, 344 
Enchanter's, 196 

Nut, Cashew, 103 
of Jupiter, 469 
Pistachio, 106 

Nyctaginaceie, 409 
Nyctanthes, 307 

Arbor-tristis, 308 

OAK, 97,473 
Ban, 476 
evergreen, 83 
Karshu, 374 
Kharshu, 474 
Moru, 476 

Oat, Common, 617 
Wild, 617 

Odin~, ,  106 
Wodier, 106 

mnanthe, 212 
stolonifera, 2 12 

QCnothera, 193 
Oldenlandia, 229 

coccinea, 230 
corymbosa, 230 
crystallina, 230 

Olca, 309 
ompidata, 309 
europcza, 309 
glandulifera, 309 

Oleacoa, 306 
Oleander, 3 12 
Olive, 308 

Wild, 437 
Onagrttceae, 193 
Onion, 626 
Ophiopogon, 614 

intermedius, 6 14 
Opium Poppy, 23 
Oplismenus, 684 

compositus, 684 
undulatifoliue, 684 

Opuntia Dillenii, 446 
Orange, 76 

Mock, 180 
Orchidaces, 489 
Orchis, 499 

latifolia, 499 
Orchis, Marsh, 499 
Oreorchis, 492 

foliosa, 493 
indica, 493 
micrantha, 493 

Origanum, 391 
Marjoram, 391 
vulgare, 391 

Orobanchaceae, 363 
Orobanche, 363 

Epithymum, 363 
~ubra ,  364 

Oroxylum, 368 
indicum, 368 

Oryzopsis, 609 
aequiglumis, 609 

Osbeckia, 19 1 
'stellata,, 19 1 

Osmorhiza, 210 
Claytoni, 210 

Osyris, 441 
arborea, 442 

Ougeinia, 130 
delbergioides, 130 

Ox-tongue, 280 
Oxa.lis, 71 

Acetosellu, 71 
corniculata, 7 1 

Oxybaphm, 409 
himalaicus, 410 

PEONIA, 16 
Emodi, 16 

Paeony, 16 
Pa.hari rai, 28 
Pajja, 166 
Panicaces, 678 
Paniceae, 678 
Panicum, 681 

colonum, 682 
Crus-galli, 68 1 
ucurrelur, 683 
flavidum, 651 
glabrum, 680 
plicatum, 682 

Panicum pilopodium,582 I rhachitrichurn, 683 
I 

I 
eanguinale, 670 
villosurn, 68% 

I I'npaver, 23 
I dubium, 2 1  

Rhmcce, 23 1 a o m n i ~ m , P 3  
I'apaverncec3ae, 23 
I'apilionaceae, 109 
Paracaryum, 333 

glochidiatum, 333 
Parietaria, 469 

debilia, 469 
oficinulia, 469 

Paris, 631 1 pol yphyila, 531 1 quadrijolia, 631 
Parnaasia, 178 

nubicola, 178 
Pnrochetus, 1 16 

communis, 11 6 
I Paspalum. 678 
I ambiguum, 679 

I 
longiflorum, 680 
Royleanum, 680 
sanguinale, 678 

Patchouli, 387 
Peach, 166 
Pear, Prickly, 446 
Pearlwort, 54 
Pedicularis, 36 1 

carnosa, 362 
gracilie, 362 

I megalantha, 361 
I pectinata, 361 / Pellitory of the wall. 469 

Pennisetum, 688 
flaccidum, 689 
lanatum, 689 
orientale, 6139 
typbideum, 689 

Pennywort, Marsh, 206 
Peperomia, 430 

reflexa, 430 
Pepper, 430 
Pergulsria, 3 19 

odo~otiseimo, 3 19 
pallida, 31 9 

ocimoides, 390 I 390 

Periwinkle, 3 10 
Perotis, 689 

latifolia, 689 
Persian lilac, 82 
Petalidium, 37 1 

barlerioides, 3 7 1 
Phalaridee, 607 
Phalaris, 607 

I canariensi-s, 607 
I minor, 607 ' Phaseolus, 140 

aconitijoliue, 140 
calcaratus, 140 I Mungo, 140 
multifiorus, 140 
radialw, 140 

! trilobus, 140 
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Phaseolzcs vulgaris, 140 
Phystllis, 343 

minima, 343 
peruviana, 343 

Phytolacca, 41 8 
acinosa, 41 8 

Phytolaccacere, 41 8 
Pheasant's Eye, 9 
Philedelphus, 180 

coronarim, 180 
Plileum, 610 

alpinum, 61 0 
arenarium, 6 10 
asperum, 61 1 
pratense, 610 

Phlomis, 406 
bracteosa, 405 

Phaebe, 431 
lanceolata, 432 

Phragmites, 622 
communis, 622 

Phryma, 378 
leptostachya., 378 

Phyllanthus, 460 
Emblica, 460 
parvifolius, 460 
simplex, 450 

Picea, 487 
Morinda, 487 

Picrasma, 80 
quassioides, 80 

Picris, 279 
echioides, 280 
hieracioid,es, 280 

Pieris, 293 
ovalifolia, 293 

Pilea, 463 
scripta, 464 
umbrosa, 464 

Pimpernel, 302 
Pimpinella, 209 

acuminata, 209 
diversifolia, 2 10 

Pink, Clove, 46 
Pinus, 484 

excelsa, 484 
Qerardiana, 484 
longifolia, 485 

Pipal, 468, 469 
Piper, 430 

Betle, 162 
brachystachyum, 

430 
Piperacea?, 428 
Piptanthus, 11 2 - 

nepalensis, 1 12 
P h s u  mar, 76 
Pistachio Nut, 106 
Pistacia, 106 

integerrima, 106 
vera, 106 

Pitwa, 60 
Plane, 98 
Plantaginaces, 407 
Plantago, 407 

lanoeolata, 408 
major, 407 
tibetica, 408 

Plantain, 407 
Water, 646 

Platystemma, 366 
violoides, 366 

Plectranthus, 384 
Coetsa, 386 
Gerardianus, 386 
incanus, 386 

I rugosus, 386 
striatus, 386 
ternifoliw, 386 

1 Pleurospermum B ~ u n o -  
nis, 205 

Plum, 166, 166 
Plumbaginaceae, 296 
Plumbago, 296 

europma, 296 
zeylanica, 296 

Plumeria acutifolia, 3 10 
Poa, 626 

Rnnua. 628 
fluitans, 628 
himalayana, 628 
nemoralis, 627 I polycolea, 627 
pratensis, 627 

Poacea, 607 
Podophyllum, 22 

Emodi, 22 , Pogonatherum, 696 
sacoharoideum, 596 1 Pogostemon, 387 
Patchouli, 387 
plectranthoides, 

387 1 Polanisia, 38 
viscose, 38 

, Pollinia, 691 
I fimbriata, 693 

hirtijolia, 692 
in~berbis, 693 

I mollis, 692 
I nuda, 694 

quadrinervis, 692 
Polycarpaca, 64 1 corymbsa,  64 
Polygala, 42 

abyssinica, 44 
chinensis, 44 
crotalarioides, 43 
persicarizfolia, 44 
triphylla, 43 
vulgaris, 43 

Polygalaces, 42 
Polygonaceae, 41 8 
Polygonaturn, 623 

cirrifolium, 624 
multiflorum, 524 
verticillatum, 624 

Polygonum, 4 19 
alatum, 423 
amplexicaule, 42 1 
aviculare, 420 
capitaturn, 423 
chinense, 424 
Donii, 422 
Emodi, 421 
filicaule, 420 

Polygonurn glabrum, 422 
Hydropiper, 423 
lapathifolium, 422 
minus, 422 
orientale, 421 
plebejum, 421 
polystachyurn, 426 
pteroc~rpunl, 428 
recumbens, 420 
Roylei, 420 
sagittaturn, 425 
serratulum, 422 
simlense, 422 

I 
tubulosum, 420 

I 
Polypogon, 61 1 

littoralis, 612 
I monspeliensis, 6 12 
/ Pomegranate, 191 

Pondweed, Horned, 648 
I Poplar, Lombardy, 481 
1 White, 481 j POPPY, 23 

Field, 23 
Opium, 23 

Populus, 481 
alba, 481 
ciliata, 481 
pyramidalis, 481 

Porana, 339 
paniculata, 339 
racemosa, 339 
volubilis, 339 I Potarnogeton, 646 
crispus, 647 
javanicus, 647 
lucens, 648 

I natans, 647 
pectinatus, 648 
perfoliatus, 547 

Potato, 341 
Sweet American, 

336 
Potentilla, 163 

albifolia, 164 
argyrophylla, 166 
atrosanguinea, 166 
bannchalensis, 166 
fragarioides, 165 
fruticosa, 165 
fdlgens, 166 

! Icleiniana , 1 6 7 
Leschenaultia~ia, 

i 166 
micropetala, 166 1 nepalensis, 166 
Sibbttldi, 164 
supina, 167 

Pouzolzia, 467 
hirtn, 468 
indictt, 467 
pentandra, 468 
viminea, 467 

Prenanthes, 283, 286 
Brunoniana, 284, 

286 
violrefolia, 287 

Prickly Pear, 446 
Spurge, 437 
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Primrose, 297 
Evening, 193 

Primula, 297 
denticulata, 298 
floribunda, 299 
petiolaris, 298 

Primulacei~, 297 
Prinsepia, 166 

utilis, 166 
Privet, 87, 310 
P r u n u ~ ,  166 

Amygdalue, 156 
armeniaca, 156 
-4vium, 166 
cerasue, 156 
communis, 156 
Padus, 166 
pefsica, 166 
Puddum, 166 

Pterotheca, 282 
Falconeri, 282 

Pueraria, 139 
tuberose, 139 

Pulicaria vulgaris, 262 
Pummeloe, 76 
Punica Granatum, 19 1 
Punirband, 343 
Purple Clover, 116 

Looaestrife, 301 
Putranjiva, 462 

Roxburghii, 462 
Pycreus, 662 

capillaria, 663 
nitens, 663 
sanguinolentua, 

663 
Pyrus, 169 

Aria, 170 
Aucuparia, 170 
baccata, 169 
cornmunis, 169 
foliolosa, 171 
lanata, 170 
Malus, 169 
Pashia, 169 

QUERCUS, 473 
dilatata, 439, 474 
glauca, 476 
incana, 441, 475 
semecarpifolia, 374, 

474 
Quince, 169 
Quinine, 226 

RADISH, 28 
Ragi, 62 1 
Randia,, 23 1 

dumetorum, 23 1 
tetrasperma, 231 

Ranunculace~, 1 
Ranuuculua, 9 

acris, 10 
arvensis, 10 
auricomus, 10 
diffusus, 10 

Ranunculue hirtellua, 9 
Iretus, 10 
repem, 10 
sceleratua, 10 

Rape, Indian, 28 
Raphanue sativus, 28 
Raspberry, 169, 161 
Rau, 487 
Red Broom-rape, 364 

Currant, 181 
Sorrel, 60 

Reed, 622 
Reinwardtia, 66 

trigyna, 66 
Remusatia, 643 

Hookeriana, 643 
vivipara, 643 

Resin, 305 
Rhamnacese, 88 
Rhamnus, 91 

catharticus, 91 
dahurictia, 9 1 
procumbens, 92 
purpureua, 91 
triqueter, 91  
virgatus, 01 

Rhea, 467 
Rheum Ernodi, 419 
Rhipsalis, 446 
Rhododendron, 293 

Anthopogon, 294 
arboreum, 294 
campanulatum, 

293 
lepidotum, 294 

Rhubarb, 419 
Rhus, 103 

Cotinua, 104 
parvillora, 104 
punjabensie, 106 
semialata, 105 
succedanea, 106 
vernicifera, 105 
Wallichii, 106 

Rhynchosia, 142 
Falconeri, 143 
himalensis, 143 
minima, 143 
Pseudo-cajan, 143 
sericea, 144 

Rhynchospermum, 249 
verticillatum, 249 

Ribes, 181 
glaciale, 18 1 
nigrum, 181 
rubrum, 181 

Ricinus cornmunis, 443 
Ringal, 634, 636 
Robinia Pseud-acacia, 

108 
Rocket, Yellow, 30 
Rosa, 167 

macrophylla, 168 
moschata, 168 
sericea, 168 

Rosaceae, 164 
Roscoea, 609 

alpine, 609 

Roscoea procora, 609 
purpurea, 6 10 

Rose, 167 
Rottboellia, 699 

exaltata, 699 
speciosa, 699 

Rowan tree, 171 
Roylea, 403 

I elegane, 404 
! Rozelle, 60 
/ Rubia, 233 

cordifolia, 233 
t inc tom,  226, 233 

Rubiacece, 226 
Rubus, 169 

biflorus, 161 
concolor, 160 
ellipticua, 160 1 fdioloeus, 162 

1 hypmgytue, 160 
lasiocarpua, 1 (i 1 

I 
macilentus, 160 

I niveus, 160 
nutans, 159 

! paniculatue, 160 
i Rue, 76 

Meadow, 6 
Rumex, 427 

Acetoeella, 427 
hastatus, 428 
nepalensis, 428 
obtusifolius, 428 
orientalis, 427 
scutatus, 428 
vesicarius, 428 

Rush, 664 
Ruta, 76 
Rutacee, 76 
Rye Grass, 632 

Italian, 632 

S a s u ,  101 
campanulata, 101 
lanceolata, 10 1 

Sabiacez, 101 
Saccharurn, 694 

oficinarum, 694 
spontaneum, 694 

Safflower, 276 
Saffron, Bastard, 276 
Sage, 394 
Sageretia, 92 

oppositifolia, 92 
theezans, 92 

Sagina, 63 
procumbens, 63 

St. Barbara, Herb of, 30 
St. John's Wort, 66 
Salicaceae, 477 
Salix, 477 

alba, 478 
babylonica, 479 
daphnoidw, 480 

I elegans, 479 fragilis, 437 
hastata, 480 
oxycarpa, 480 
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Salix tetrnsperma, 478 
Wallichiana, 478 

Salvia, 394 
glutincsa, 394 
lanata, 396 
Moorcroftiana, 394 
oficinulis, 394 
plebeia, 395 

Samolus, 303 
Valerandi, 303 

Samydaceae, 197 
Sanatta, 100 
Sandal-wood, 441 
Sanicula, 207 

europaea. 207 
Santalaceae, 441 
Santalum album, 441 
Sapindaces, 96 
Sapindus, 97 

Mukorossi, 97 
Sapium, 463 

insigne, 453 
Saponaria, 46 

Vaccaria, 46 
Sarcococca, 448 

pruniformis, 448 
Sarsaparilla, 52 1 
Sarson, 28 
Satyrium, 507 

nepalense, 507 
Sauromatum, 642 

guttatum, 542 
Sauswrea, 273 

albescens, 274 
candicans, 274 
hypoleuca, 274 
taraxacifolia, 274 

Sawan, 682 
Saxifraga, 175 

Brunoniann, 176 
ciliata, 176 
diversifolia, 175 
filicaulis, 175 
ligulata, 176 
Moorcroftiana, 175 
parnassijolia, 176 
Stracheyi, 177 

Saxifragaceae, 173 
Scabiosa, 240 

Candolliana, 240 
Columbaria, 241 

Scabious, Small, 241 
Scandir australis, 2 12 
Scarlet-runner, 140 
Schizandra, 16 

grandiflora, 16 
Scirpus, 664 

chinensis, 664 
laoustris, 664 
mucronatus, 664 
squarrosus, 564 

Scitamineae, 608 
Sclerocarpus, 262 

africanus, 262 
Scrophularia, 348 

calycina, 348 
himalensis, 348 
polyantha, 348 

Scrophulariacea, 345 
Scutellaria, 399 

angulosa, 400 
grossa, 400 
linearh, 400 
repens, 400 

Sea Buckthorn, 437 
Lavender, 206 

Sedum, 184 
adenotrichum, 186 
asiaticum, 184 
Ewersii, 186 
linearifolium, 185 
multicaule, 186 
rosulatum, 185 
trifidurn, 186 

Self-heal, 401 
Selinum, 213 

tenuifolium, 2 13 
vttginatum, 21 3 

Sbm, 141 
Semaphore plant, 134 
Shmbi, 141 
Semel, 61 
Sempervivum, 186 

sedoides, 186 
Senecio, 268 

alatus, 269 
amplexicaulis, 268 
chrysanthemoides, 

269 
graciliflorus, 269 
Kunthianus, 269 
nudicaulis, 269 
rufinervis, 270 
vulgaris, 2 5 1 

Senna, Bladder, 123 
Seringat, 180 
Serratula, 274 

pallida, 275 
Setaria, 586 

glauca, 587 
intermedia, 687 
italica, 687 
verticillata, 587 
viridis, 687 

Shaddock, 76 
Shallot, 626 
Shamrock, 71, 116 
Sheep's Sorrel, 427 
Shepherd's Purse, 36 
Shisham, 146 
Shuteria, 137 

involucrata, 137 
vestita, 137 

Siberian Crab, 169 
Sida,, 59 

humilis, 69 
obovata, 69 
rhombijolia, 69 

Siegesbeckia, 262 
orientalis, 262 

Silene, 46 
conoidea, 47 
F'a.lconeriana, 47 
Griffithii, 48 
inflata, 47 
tenuis, 47 

Silver fir, 374 
Sirnarubaceae, 80 
Simla Rush, 637 
Siris, l.63 
Sissoo, 146 
Sisymbrium, 33 

Alliaria, 35 
Sophia, 36 
strictum, 34 
Thalianum, 33 
Wallichii, 35 

Skimmia, 78 
Laureola, 78 

Skullcap, 399 
Smilacina, 624 

pallida, 624 
Smilax, 518, 620 

aspera, 621 
glaucophylla, 62 1 
parvifolia, 521 
vaginata, 621 

Smithia, 129 
ciliata, 129 

Snako plant, 540 
Snapdragon, Corn, 348 
Solanaceae, 340 
Solanum, 341 

Dulcamara, 342 
indicum, 342 
Melongena, 341 
nigrum, 341 
tuberosum, 341 
verbascifolium, 342 
xanthocarpum, 343 

Solidago, 247 
Virga-aurea, 247 

Solomon's Seal, 624 
Sonchus, 287 

arvensis, 288 
asper, 287 
oleraceus, 287 

Sonf, 206 
Sophora, 146 

mollis, 146, 
Sopubia, 359 

trifida, 369 
Sorghum, 600 
Sorrel, Red, 60 

Sheep's, 427 
Wood, 71 

Southern Chervil, 212 
Sowthistle, 288 

Corn, 288 
Spear-grass, 604 
Spergula, 54 

arvensis, 64 
Spermacoce. 233 

hispida, 233 
stricta, 233 

Sphsranthus, 263 
indicus, 264 

Spiked millet, 589 
Spikenard, 236 
Spilanthes, 263 

Acmella, 263 
Spinach, 415 
Spinacia oleracea, 4 16 
Spindle tree, 86 
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Spiraea, 157 I Sweet Marjoram, 391 
Aruncus. 167, 175 Potato, 336 

1 Uku, 694 
Ulmus, 466 

montana, 456 
Wallichiane., 4.55 

I Umbelliferae, 204 

Thymus, 391 
Rerpyllum, 391 
vulgarir, 301 bella, 168 

canescens, 159 / 
cantoniensis, 167 
sorbifolia, 158 
Ulmaria, 167 
vaccinifojia, 1159 
vestita, 167 

Spiranthes, 495 
australis, 496 

Spodiopogon, 691 
cotulifer, 691 
dubius, 691 

Sporobolua, 6 12 
diander, 612 
indicus, 612 
piliferus, 61 3 

Spruce-fi, Indian, 374 
Spurge, 444 

Prickly, 437 
Stachys, 402 

sericea, 402 
Staphylea, 100 

Emodi, 100 
Star of Bethlehem, 529 
Starwort, Water, 188 
Statice, 296 ' 

Stellaria, 60 
aquatica, 52 
bulbosa, 62 
crispata, 51 
latifolia, 62 
longissima, 63 
media, 62 
paniculate , 5 1 

Stephania, 1 8 
elegans, 18 
rotunda, 18 

Stephegyne, 227 
parvifolia, 227 

Stipa, 609 
Orthoraphium, 609 
sibirica, 609 

Stonecrop, 184 
Storm, 305 
Strawberry, Wild, 163 
Striga, 368 

lutea, 358 
Strobilanthes, 372 

alatus, 374 
angustifrona, 374 
atropurpureus, 374 
Dalhousianus, 373 
glutinosus, 373 
Wallichii, 374 

Strychnine, 32 1 
Strychnos Nux-vomica, 

32 1 
Styracacea, 305 
Styrax Benzoin, 305 

oficinale, 305 
Succory, 279 
Sugar-cane. 694 
Sundew, 187 
Sweet Cherry, 166 

Flag, 544 
Gale, 471 

I 

Woodruff, 236 
Swertia, 325 

alata, 327 
alterni jolia, 326 
anguutifolia, 327 
Chirata, 327, 365 
cordata, 326 
cuneata, 326 
paniculata, 326 
purpurascens, 326 
specio8a, 326 
tetragona, 326 

Swieteniu Mahugoni, 8 1 
Sycamore, 98 
Symplocos, 306 

crat~goides, 305 
Syringa, 308 

Emodi, 308 

TAMARISK, 470 
Tanacetum, 265 

longifolium, 265 
nubigenum, 266 

Taraxacuni, 283 
Dens-leonis, 283 
officinrtle, 283 
Wattii, 283 

Tare, 136 
l'aur, 160 
Taxus, 484 

baccata, 484 
Teasel, Fuller's, 240 

Small, 240 
Telegraph plant, 134 
Tephrosia, 123 

purpurea, 124 
Teucrium, 405 

quadrifarium, 406 
Royleanum, 406 

Thalictrum, 6 
elegam, 6 
foliolosum, 8 
javanicum, 8 
neurocarpum, 7 
pedunculatum, 7 
reniforme, 7 
rostellatum, 8 
saniculaforme, 8 

Thermopsis, 112 
barbata, 112 

Thesium, 441 
himalense, 441 
linophyllum, 441 

Thistle, 272 
Globe, 270 
Musk, 272 

Thlaspi, 37 
alpestre, 37 
arvense, 37 

Thorn Apple, 344 
Thrift, 296 
Thyme, Common, 391 

Wild, 391 
Thymelma, 434 
Thymel~aces,  434 

Tilia, 62 
Tiliaceae, 6 1 
Tillaea, 182 

pentctndra, 182 
Timothy Grass, 610 
Toad Flax, 347 

Bastard, 441 
Toad Rush, 536 
Tobacco, 341 
Tomato, 341 
Toon, 83 
Tooni, 83 
Toothwort, 363 
Torenia, 363 

cordifolia, 353 
Tori, 28 
Tower Mustard, 31 
Trechelospermum, 31 3 

fragrans, 313 
Tragopogon, 289 

gracile, 289 
Trefoil, Bird's-foot, 120 
Trema, 466 

politoria, 466 
Trichodeuma, 33 1 

indicum, 33 1 
Tricholepis, 275 

elongata, 276 
Trichosanthes, 198 

palmata, 199 
Trifolium, 115 

minus, 11 6 

I pratense, 1 16 
repens, 1 16 

I Trigonella, 1 17 
corniculata. 1 18 
Emodi, 11 8 
Fmnum-grmcurn, 

I 
I 117 

gracilis, 1 18 
polycerata, 117 
pubescens, 1 1 8 

Trillium, 530 
Govanianurn, 53 1 

Tripogon, 6 19 
abyssinicus, 6 19 
filiformis, 6 19 

Triumfetta, 63 
annua, 64 
pilosa, 63 
rhomboidea, 64 

Tulipa, 528 
stellata, 628 

Tylophora, 319 
hirsuta, 31 9 
tenerrima, 320 

Typhonium, 642 
diversifolium, 542 
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Uraria, 130 
neglecta, 130 

Urd, 140 
Urginea, 626 

indica, 626 
Urtica, 462 

j dioica, 462 
parviflora, 462 
pilulijera, 462 

Urticaceae, 464 
Utricularia, 364 

orbiculata, 364 

VALERIANA, 236 
Hardwickii, 237 
pyrolefolia, 237 
Wallichii, 237 

Vn.lerianaceae, 236 
Vallaris, 3 1 1 

Heynei, 31 1 
Vandellia, 354 

crustacea, 364 
mummularifolia, 

364 
Vegetable Marrow, 198 
Verbascum, 346, 406 

Thapsus, 347 
Verbena, 379 

officinalis, 379 
Verbenacere, 378 
Vernonia, 246 

anthelmintica, 245 
cinerca, 246 

Veronica, 366 
agrestia, 367 
Anagallis, 356 
ctrvensis, 368 
biloba, 367 
cana, 357 
javanica, 367 
laxa, 367 
serpyllifolia, 358 

Vervein, 379 
Vetch, 134, 136 

Common, 136 
Hairy, 136 

Viburnum, 220 
coriaceum, 222 
cotinifolium, 22 1 
fcetens, 222 
Lantana, 220, 222, 

379 
stellulatum, 222 

Vicatia, 207 
coniifolia, 207 

Vicia, 134 
Baba, 136 
hirsuta, 136 
pallida, 136 

GENERAL 'INDEX 

Vicia rigidulu, 136 
sativa, 136 
tenera, 136 
tetrasporma, 136 

Vicoa, 269 
auriculata, 260 
vestita, 260 

Vigna, 140 
vexillata, 141 

Villebrunea, 468 
frutescens, 468 

Vinca rosea, 310 
Vine, 93 

Grape, 93 
Viola, 39 

biflora, 39 
canescens, 40 
Patrinii, 39 
reniformis, 39 
serpens, 40 

Violaces, 39 
Violet, 39 
Viscum, 439 

album, 440 
articulatum, 440 
japonicum, 440 

Vitaces, 93 
Vitex, 380 

Agnus-castus, 380 
Negundo, 380 

Vitis, 93 
capreolata, 95 
divaricata,, 95 
himalayana, 95 
lanata, 94 
parvifolia, 94 
vinifera, 93 

WAHLENBEROIA, 290 
gracilis, 290 

Walnut, 470 
Watercress, 33 

Common, 30 
Marsh, 30 

Water Milfoil, 188 
Plantain, 646 
Starwort, 188 

Wayfaring tree, 220, 222, 
379 

Weeping Cypress, 483 
Willow, 479 

Wendlandia, 228 
exsertn, 228 

White Beam, 170 
Deadnettle, 403 
Goosefoot, 416 
Poplar, 481 
Willow, 479 

\\-ikutremia, 435 

( Wikstraemia canescens, 
436 

Wild Basil, 393 
Carrot, 2 11 
Cherry, 166 
Chicory, 279 
Marjoram, 391 
Oat, 617 
Olive, 437 
Strawberry, 163 
Thyme, 391 

Willow, 180 
Common, 437 
Weeping, 479 

I White, 479 
1 Willowherb, 193 

Winter Cress, 30 \ 

Withania, 343 
coagulans, 343 

\Volffia, 646 
arrhiza, 546 

Wood Forget-me-not, 336 
Ruah, 638 

I 
I Sorrel, 7 1 
t Woodfordia, 192 

floribuada, 103 
' Woodruff, Sweet, 236 1 Wormwood, 266 
I Woundwort, 402 

Wulfenia, 366 
I Amherstinna, 366 
, Wych-Elm, 455 

I XANTHIUM, 261 1 Strumarium, 26 1 

Xylosme, 42 

! longifolium, 42 

YAM, 618 
Yellow Bed-Straw, 234 

Rocket, 30 
Yew, 484 

I 

I 
1 ZANNICHELLIA, 648 

palustria, 648 
; Zanthoxylum, 77 

i d a t u m ,  78 Zarddlu, 166 

i, Zehneria, 200 
umbellata, 200 

I Zizyphus, 89 
Jujuba, 90 i oxyphylla. 90 
vulgaris, 89 

I Zornia, 128 
diphylla, 128 

i Zoysies, 689 
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