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Flower in the crannied wall,
I pluck you out of the crannies;—
Hold you here, root and all, in my hand,
Little flower,—but if I could understand
What you are, root and all, and all in all,
1 should know what God and man is.
Tennyson.






PREFACE.

N February, 1913 I received information from the Government of
the United Provinces that T had been selected to compile a
descriptive list for the area embraced by the Kumaon Civil Division,
The list was published in 1922, but the information included in this work
was not so comprehensive as was originally intended, and in consequence
it was eventually decided that I should aim at producing a small local
forest flora for the same area. The preparation of thig flora may
therefore be said to have been spread over a period of 13 years. During
the last of these years my work has enabled me to pay brief visits to parts
of the submontane divisions, but as the manuscript had already been
sent to press I could only make use of my added information to a limited
extent. Of the remaining 12 years, seven were spent in the Garhwal
hills, two on leave, and for three I was working as Instructor at the
Dehra Dun Forest College where my duties included short tours in the
Ramnagar, Naini Tal and Ranikhet Forest Divisions. It will thus be
seen that whereas I had ample opportunities for studving most of the
hill species, I was not equally fortunate with regard to those of the
submontane tracts. Whilst on leave I was able to spend a short time
at Kew, but the time available was only sufficient to enable me to
investigate doubtful points which had arisen whilst T was working at
Dehra. Dun and I was wnable to do more than this.

I have compiled a list of the principal works consulted, but Parker’s
T'unjab Flora is that which above all others has been my mainstay.
From this flora I have abstracted more freely than from any other, and
it is scarcely too.much to state that the present work could not have
been completed withont it. Next after Parker's Flora I have been
mostly indebted to Duthie's, Haines’ and Gamble’s Floras, and here
again I can hardly overstate my indebtednegs. T am also pleased to
be able to place on record my gratitude to the many who have helped
me in other ways. Mr. R. N. Parker, the present Forest Botanist at
the Forest Research Institute, Dehra Dun, has been unstinting in his
personal assistance and hag also given me every possible help whilst
working in the Dehra Dun Herbarium. and here T must also mention
the kindly help given me hy the Curator, Mr. B. T.. Gupta. Scarcely
less am T indebted to Mr. R. 'S. Hole. c.1.E., who preceded Mr. Parker
ar Forest Botanist; also Messrs. H. G. Champion and W. J. Lambert
who supplied me with many valuable notes and whose names I have
frequently quoted in the text. My thanks are also due to the Director
and Herbarium staff of the Roval Botanic Gardens. Kew, for every
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facility given me whilst working in the Kew Herbarium, and finally I
cannot omit to mention the helpful assistance and advice kindly given
on many occasions by my friend the late Mr. J. S. Gamble, c.1.E.

In conclusion I may say that the compilation of this flora, though
devoid of any pretentions, has proved a labour of absorbing interest,
and when my spirits have flagged T have received much encouragement
from the following lines by Goethe—

Art little? Do thy little well :

And for thy comfort know

The great can do their greatest work
No better than just so.

If it may be said that I have done my little well, that is all I
ask.

March . 1926. A. E. OSMASTON.
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INTRODUCTION.

*

HE title of this flora gives the area dealt with as Kumaon, by
T which is meant the Kumaon Civil Divigion. Actually the area
does not include a narrow strip of plains country lying to the south of the
submcntane reserved forests, though included within the Kumacn Civil
Division, since the boundaries of the reserved forests have been accepted
as being a more convenient limit for our purpose; the flora being
primarily intended for forest officers. This can be seen on the map.

L have included as far as possible such trees, shrubs and woody
climbers as are indigenous, besides a few which are not indigenous bul
which are more or less completely naturalised. No herbs have been
described, though doubtless opinion will differ as to whether I have
drawn a correct line in every case between shrubs and herbs. As a
rule those plants possessing an insignificant perennial and woody portion
to the stem but with tall and robust herbaceous portions have been
included, as for instance Strobilanthes atropurpureus, Nees.; whilst
others with weak and inconspicuous stems have been excluded. even
though the root-stock is perennial and more or less woody such as
Crotalaria alata, Ham, and Argyrolobium flaccidum, Jaub. and Spach.

The total number of species described is 816 distributed over 94
families, and if species which are sometimes herbaceous are excluded,
there still remain 290 trees, 321 shrubs and 112 climbers. All these are
indigenous to the area excepting 12 trees and 8 shrubs, as follows :—

Malvastrum tricuspidatum, A. Gray, Azadirachta indica, A. Juss.,
Melia Azedarach, Linn., Sapindus Mukorossi, Gaertn., Tamarindus
indica, Linn., Acacia arabica, Willd., Acacia Farnesiana, Willd.,
Cassia leevigata, Willd., Mimosa pudica, Linn., Prunus persica, Stokes,
Psidium Guyava. Linn., Punica Granatum, Linn., Opuntia mona-
cantha, Haw., Lantana Camara, Linn., Clerodendron fragrans, R.
Br., Jatropha Curcas, TLinn., Sapium Sebiferum, TRoxb., Ricinus
communis, Tinn.. Morus indica, Linn., Dendrocalamus Hamiltonii,
Nees. and Arn.

[t is of interest to compare in a brief statistical manner the forest
Bora of Rumaon with that of the Punjab as depicted in Parker's
Forest T'lora. I have described for Kumaon 269 species which have
not heen described for the Punjab ; these include 93 {rees, 130 slirubs and
46 chmbers, all of which are indigenous to Kumaon except 2 trees and 2
shrubs.  In this connection I have considered as undescribed those
species in Parker's Flora which arve only briefly described in small type.
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‘The above figures do not give an absolutely accurate comparison of the
iwo floras, because in a few cases I have described species which are
sometimes herbaceous or semi-herbaceous, whereas Parker has. for this
reason omitted to describe them, although they occur in the Punjab;
such cases, however, are not very numerous. It is further of interest
to note that the following are those genera in which I have described
for Kumaon 4 or more species not described for the Punjab, i.e.,
Berberis 6, Vitis 8, Desmodium 5, Caragana 4, Flemingia 4, Rubus 6,
Symplocos 5, Polygomum 7, Ficus 6 and Smilar 5. These figures
indicate true additions to the natural flora of the Punjab, except in the
case of one Desmodium and several of the Polygonums.

The family and generic descriptions are intended to be complete
for all known species, whether Indian or not; the generic and specific
keys and the synopsis of the genera have however been framed largely
or exclusively with reference to the plants described, as by this means
the kevs can be made comparatively simple.

In the descriptions of the species I have attempted to indicate by
figures the limits of growth normally attained by each species. These
figures are only intended to convey a better idea of the general size of
the tree or shrub than can be given by mere descriptive terms, and it
must not be supposed that they represent the maximum dimensions
possible under any combination of circumstances, nor should they be
taken ag applicable to areas outside our own. Descriptions of the blaze
have also been given and here a little explanation is required. Forest
officers will naturally know what is meant by blaze, but for the benefit
of those who may not know, and in case my interpretation of its
meaning may be different from that accepted by others, I may state
that the blaze refers to the thickness, texture and colour of the bark
as exhibited by a slanting cut made with a penknife. In my descrip-
tions T have taken these characteristics separately ; the thickness T have
recorded in inches or decimals of an inch with no mention of any word
denoting thickness (which is to be understood), and it should be care-
fully noted that these figures include the dead outer tissue aa well as the
living inner tissues; the texture and colour on the other hand refer only
to the living tissues unless expressly stated to the contrary. My des-
criptions of the blaze only refer to mature or nearly mature stems us
voung stems have usually quite different blazes to old ones. This
variability in the blaze depending on the age of the tree is nndoubtedly
a factor which tends to minimise the value of such data, and for this
reason too much reliance must not be placed on these characters. The
figs are an extreme case in point, and owing to the peculiar and rapid
development of the stem, these may exhibit several different tvpes of
blaze from cuts made in as many different parts of the same trunk.
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1u the epiphytic figs with aerial roots of varying age and size which
anastomose to form a single trunk this variability is most conspicuous.
For these und other reasons the descriptions 1 have given may give rise
to criticism, nevertheless the blaze is often an extremely uzelul field
character, and it is hoped that the descriptions will be found to justily
thelr inclusion. As regards their accuracy 1 must frankly admit that
many of them are based on somewhat meagre data, since I have had
to rely entirely on my own field notes, and owing to the variability
nuted above it is necessary to make many observations on each species
before a completely accurate description can be given. The descrip-
tion of the outside appearance of the bark is presumed to be that of a
mature tree unless otherwise stated in the text.

1t 1s, 1 think, as well to explain here the meanings which I have
ascribed to the terms sinuate and undulate. Two conditions exist.
firstly. that in which the leaf-margin is not quite entire but has a wavy
in and out contour, the plane of the leaf remaining constant; this
condition I have described as sinuate. The second condition is that in
which the leaf-margin is entire but the marginal area of the leaf has a
wavy up and down contour resulting in the plane of the leaf becom-
mg inconstant ; this condition I have described as undulate. It is
sincerely hoped that in adopting this course I have not ¢mtravened any
recognized botanical distinctions, but in studying other floras I came to
the conciusion that the authors were not always in agreement in this
matter, and a refevence to the glossaries of botanical terms at my disposal
did not help to elucidate the matter.

Finally T wish to explain that the period of fruiting given in the
descriptions of species is intended to represent those months during which
ripe fruit may be found; the period occupied in ripening the fruit is not
ordinarily included.






GENERAL DESCRIPTION OF THE 'CLIMATE,
GEOLOGY AND FOREST VEGETATION.

Climate and Geology.

In this brief account I shall divide the whole tract up into five
belts of country running approximately north-west and south-east
parallel to the Himalayas themselves. The selection of these belts is
based primarily on variations in the annual precipitation both as regards
the total amount which falls each year and also with reference to the
relative percentages of the total which fall during the monsoon and
winter months respectively.

"THE FIRST REGIONAL BELT.

This comprises the Tarai and Bhabar which are jointly referred to
in this flora as the subhimalayan tract. By the Bhabar is understood
that waterless area which extends along the foot of the hills and 1s
composed of comparatively recent beds of boulders, gravels and silt
brought down by the Himalayan streams. The deposits being of great
depth and extremely porous the water table is found during the hot
weather months at a considerable depth below the surface of the ground
and, except during the height of the monsoon, all the lesser water-
courses tend to dry up completely. This Bhabar formation varies in
width from practically nothing, as for instance at Jaulasal, up to about
15 miles, the widest portions lying on either side of the principal rivers
Though comparatively flat, there is distinct terracing apparent through-
ont these deposits except where they occur as Duns. The best known
Duns within our area are the Patli, Kotah and Khaldhunga. Such
Duns do not occur to the east of Haldwani as their origin was apparent-
ly coincident with the upheaval of the Siwalik hills, and these do not
give rise to the same broad belt of low hills which is so charactevistic o
feature of their presence furfher west. The Siwaliks consist of Tertiary
conglomerates and sandstones. The former is a rock of variable hard-
ness often indurated with lime, whilst the sandstones are usually
composed of coarse sands with occasional beds of clay. The Siwalik
hlls are o prominent feature in the Rammagar and Kalagarh Divisions
where they form a belt of low hills 5—10 miles broad, intersected in all
directions by numerous ravines. The Tarai lies immediately sonth of
the Bhabar and is a level belt of eountry characterised bv numerous
springs and swamps with a subsoil of sandy alluvium. The rainfall of
this subhimalayan tract varies hetween 30 and 70 inches, of which about
7 per cent. falls as winter rains during Jannary, February and March.
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whilst about 80 per cent. falls from June to September and is directly
due to the monsoon currents. From November to March heavy dews
occur at night time, so heavy in fact that on cool northern slopes and in
enclosed valieys the whole undergrowth is dripping with moisture till
late in the day. Such dews are most conspicuous east of Haldwani and
more especially in the Tarai. From April till the break of the rains
in June the temperature is very high, though the cool ‘* dadu *’ which
blows down the principal valleys at night exerts a modifying influnence
wherever the larger rivers leave the hills. In low-lying areas several
degrees of frost are usually registered at night during part of December
or January, the lowest temperatures being recorded in enclosed areas
like the Patli Dun.

THE SECOND REGIONAL BELT.

This stretches from the base of the foot-hills in the region of such
places as Kotdwara, Kalagarh and Kathgodam to the crest of the outer-
most range of hills as exemplified by Naini Tal. The hills rise from
an elevation of 1,000 to 2,000 feet at their base to heights varying from
4,000 to 8,500 feet at their summit. They are intersected by numerous
watercourses hoth large and small, and the general aspect of the whele
is south. The rocks of which they are composed are mostly similar to
those alreadv described as constituting the low Siwalik hills which
form a southerly extension at their base. Generally speaking only
upper portions of the larger ridges are composed of the ancient Pre-Cam-
brian sediments which characterise the area to be described next. Un-
stable slatez and shales belonging to this latter group have produced the
steep slopes which are so conmspicuous a feature in the vicinity of
Naini Tal.

The region we are now considering possesses the heaviest average
rainfall of any portion of the Kumaon Division. It varies between 70
and 120 tnches in the year, of which about 7 per cent. falls during the
winter and 80 per cent. during the monsoon. Frosts are rarelv severe
below 5,000 feet elevation, and the heavy ‘dews so characteristic of the
submontane areas are no longer of anv consequence. The summer heat
from April to Jnune is however considerable owing to the predominant
southern aspect and the proximity to the plains. On steep south aspects
the resulting drvnesg of the soil at this season 18 a factor of great im-
portance. '

THE THIRD REGIONAL BELT.

We now come to the broad belt of mountainous country stretching
from the crest of the outermost range to the main line of Himalayn
peaks represented bv Badrinath, Trisul and others. The valleys of the
Sardn. Kosi, Ramganga and Ganges rivers remain at a low level for
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considerable distances within the hills so that the Ganges for instance
at its junction with the Pindar is still below 2,500 feet elevation. The
main intervening rvidges vary as a rule between 5,000 and 10,000 feet
elevation. The rocks of which these hills are composed belong almost
exclusively to the ancient Purana group which are Pre-Cambrian sedi-
mentary deposits composed largely of slates, limestones and quartzites.,
A hard quartzite and a soft mica schist are met with over extensive
areas, whilst bands of hard limestone form some of the most charac-
teristic features of the country. One such band starting from the Sarju
between Pandrapali and Chirpatkot extends north-west throngh Harmal
and Chaur in the Pindar valley to Pipalkoti in the valley of the Alakh-
nanda, the outcrop in the Almora district having an average width of
about 12 miles. There are many other outcrops of limestone, but none
so extensive as this. Granites, gneisses and other crystalline rocks
form the main axis of the great Himalayan range and, in Garhwal, they
are found almost exclusively to the north of the district. In the Almora
district they have a far wider distribution and are not uncommonly met
with in the central ranges, as for instance at Airadeo.

As might be expected the annual precipitation within this broad
belt of mountainous country varies considerably, the limits being about
40 and 80 inches. Some 15 per cent. of this falls partly as snow and
partly as rain during the winter, whilst 75 per cent. falls during the
monsoon. The heaviest rain occurs along the southern spurg of the
main Himalayan range and in the vicinity of the more prominent central
ranges such as Dudatoli in the Garhwal district and Badkot and I3insar
in the Almora district, whilst the lowest rainfalls are recorded from the
portions of the central ranges where the surrounding hills are low, as
for instauce Srinagar in the Garhwal district and Almora in the
Almora district. The months of November and December are dry, buf
from January to April is a period of unsettled weather and frequent
storms which centre round the principal mountain heights. A%t this
time of the year snow may be expected down to 5.000 feet and in
exceptionally severe winters it may fall as low as 3,500 feet elevation,
but on sonthern aspects it rapidly melts below about 9,000 feet. During
May and June the temperature in the low valleys is surprisingly high,
and these same vallevs are frequently filled with damp cold mist in the
early mornings during January and February.

TWE FOURTH REGIONAL BELT.

On passing north of the main Himalayan range the amount of
precipitation decreases abruptly and the inner forest-clad valleys of this
fract veceive at most 10—40 inches during the vear, of which at least
3Q per cent, falls as snow during the winter and about 50 per cent. as
ram during the monsoon. The winter je long and severe even at the
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lowest elevations, and the summer is generally mild. The rocks here are
gimilar to thase described for the area south of the line of high peaks.

THE FIFTH REGIONAL BELT.

Finally we come to a narrow belt of country bordering Tibet where
the annual precipitation is less than 10 inches and probably 50 per cent.
‘or more of this falls as snow during the winter months. The climate
is extremely rigorous and is more or less identical with that existing in
Tibet itself. The effect of insolation during the day time is extreme and
the air is excessively dry. A strong south wind prevails throughout the
day time and adds to the general effect produced by other dessicating
agents. The rocks are mainly sedimentary, ranging in age from the
Cambrian to the Tertiary epochs. The whole surface of the country lies
above 10,000 feet and trees of all species are entirely absent.

The Forest Vegetation.

The forests themselves I propose to sub-divide as follows :—

I.—Forests lying south of the line of the main Himalayan peaks
(namely Kedarnath, Trisul and Nandakot) where the
annua] precipitation varies between 40 and 120 inches.

1.—Forests of the Tarai and Bhabar and throughout the hills
up to about 6,000 feet on south aspects and 5,000 feet
on north aspects, namely where the climate is tropical
or subtropical and the mean minimnm temperature
does not fall below 70° F.

(a) Forests of broad-leaved species up to about 4,000 feet
elevation where frosts are absent or light and

snow practically unknown.

A. . (i) Deciduous riverain forests of sissu, khair and
Holoptelia integrifolia which follow the banks
of the principal rivers up to about 2,000 feet

elevation,

B. (1i) Deciduous forest of miscellaneous species in
the Bhabar.

C. - (iii) Subdeciduous forests of sal in the subhimalayan

tract and outermost hill ranges up to about
2,500 feet elevation.

D. (iv) Evergreen forests of Eugenia jambolana and
other miscellaneous species in the sub-
himalayan tract’ and along the banks of
streams in the outer ranges up to about 2,500
feet elevation.
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E. (v) Deciduous forests of Anogeissus and other mis-
cellaneous species in the central and outer
hill ranges up to about 4,000 feet elevation.

F. (b) Forests of chir extending between 3,000 and 7.000

feet elevation, where frosts are often severe
and snow frequently falls.

2. Oak and low-level silver fir forests extending throughout
the hills between 5,000 and 11,000 feet elevatiqn
namely where the climate is temperate and the mean
maximum temperature does not rise above 70° F.

(i} Banj oak forests between 6,000 and 8,000 feet
elevation.

H. (1) Moru oak forests between 7,000 and 8,00¢

Jd.

@

feet,.
(i) Karshu oak forests between 7,500 and 11,000
feet.
(iv) Low-level silver fir forests between 8,000 and
9,500 feet.
- II.—Forests lying north of the line of the main Himalayan peaks.
where the annual precipitation varies between 10 and 40
inches.

o

=

(1) Blue pine forests between 6,000 and 12,000
feet elevation.
(11) Spruce forests between 7,000 and 10,000 feet.
(i) Cypress forests between 6,500 and 9,500 feet.
(iv) Deodar forests between 8,000 and 10,000 feet.
(v) Forests of mixed hardwoods between 7.000
and 9,000 feet.
(vi) High-level birch forests between 9,500 and
12,000 feet,
(vii) High-level silver fir forests between 9.500
and 12,500 feet.
(viit) Alpine bushland between 10,000 and 13,500
feet.

IIT.—Bushland lying within a narrow belt of country bordering
Tibet where the annual precipitation is below 10 inches.

2%

® ¥ © WO

T. (1) Riverside bushland between 11,000 and 14,000
feet elevation.
V. (11) Hillstde bushland between 9,000 and 15,000

feet.

Kach of these forest communities bearing a separate letter will now
be discussed in further detail.
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A. DECIDUOUS RIVERAIN FORESTS OF sissu (Dalbergia sis800),
khair (Acacia Catechu) AND Holoptelea integrifolia.

Both sissu and khatr are pioneers on bare sandy and gravelly
deposits bordering the rivers and streams of the subhimalayan tract
where extensive forests of these species are to be found. Such newly
formed soils may be colonised ip the first instance by grasses such as
Saccharum spontaneum and Saccharum Munja or by shrubs such as
Orthanthera oviminea and Tamarix dioica, but sissu and khair are the
only two species which form natural tree forest dirett without the
intervention of any preparatory types of vegetation. In the case of
both these species the seed is mainly disseminated by the agency of
water, but whereas sissu has become so specialised in its requirements
that it rarely reproduces itself except where the seed is brought down
bv flood water in the open, khair is less exacting and reproduces itself
sporadically beyond the reach of floods in open forest or grass land. One
of the characteristic features of these forests is the absence of
other tree species and though sissu and khatr are often found mixed,
this too is rather the exception than the rule. That they are not more
frequently found mixed is probably due to the heavier seeds of the
Ehair being deposited where there is too much current for the lighter
fruits of the $issu to come to rest.*

When occurring in mixed crops the sissu soan outstrips the khair
owing to its more rapid and greater height growth and a two-storied
canopy is usually the result. Whilst the crops are young the soil may
be almost bare or a more or less dense growth of Saccharum sponta-
neum, S. Munja, Aristida cyanantha and other grasses may be present.
As the forest grows older the grasses are usually replaced by a dense
growth of Pogostemon plectranthoides, Adhatoda Vasica or Murraya
Koenigii and this in turn may under favourable circumstances be replaced
by a dense growth of Holoptelea integrifolia. Khair and sissu crops
are, owing to their position, frequently washed away. Here and there
however the land surface becomes permanent and is gradually elevated
by the addition of fresh deposits. Ag the gurface rises above the level
of floods the forest will slowly but surely change to one composed of
miscellaneous species in which khair and Holoptelea may constitute
varying proportions of the crop.

B. DECIDTOUS MISCELLANEOTS FORESTS OF TIIE BHABAR.

As ontlined ahove the strictly riverain types of forest which escape
being washed away by flonds will slowly undergo great changes and
these will in ‘mast cases result in a decidnous type of forest composed
of many different species. Such changes in the composition of the
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forest will be accompanied by corresponding changes in the land
amongst which the most important is the raising of the surface above the
normal level of floods. At the same time there will be considerable
improvement of the soil, the upper layers of which will be enriched hy
the addition of humus. Tt is thus not uncommon to find the riverain
forests flanked by miscellaneous forests, the latter occurring on distinctly
raised terraces or plateaux. The plateaux tend to become more pro-
nounced the nearer they are to the base of the outer hills and they
constitute the typical Bhabar deposits already described. As a resulf
of their composition and origin these deposits are characterised by a
high degree of porosity combined with a deep water level, and this
insufficiency of water ig reflected in the deciduous nature of the forest.
Other factors which have had considerable influence on the develop-
ment and composition of these forests are grazing, lopping and burning.
Though generally unsuited to habitation throughout the year these
tracts have from time immemorial been resorted to bv graziers during the
winter months. Targe numbers of Kumaonis also migrate each year
from the neighbouring hills and carry on temporarv cold weather culti-
vation in the Bhabar. This is especially the case in the Haldwani
Division. Man has therefore exerted a considerable influence on the
forests, and the natural density is often much reduced whilst in some
cases forest has reverted to grassland in which Andropogon muricatus
is not infrequently the dominant species.

Amongst trees there is no single species which ever forms pure
forest of any extent and in most cases the forest is completely mixed.
The chief characteristic of all the common trees is their leafless condition
during the hot weather. Mallotus philippinensis is a notable excep-
tion, but this tree is more often completely dominated and should rather
be classed with the other gregarious undershrubs such as Adhatoda
Vasica, Dendrocalamus strictus and Clerodendron infortunatum which
are also evergreen. The commonest trees in these forests are Bombazr
malabaricum, Adina cordifolia, Lagerstr@emia parviflora, Holarrhena
antidysenterica, Cassia Fistula, Lannca grandis, Garuga pinnata,
Randia  longispina  and Zizyphus xylopyra, the first two often
towering head and shoulders abave all the other species. In the transi-
tional stages between the trne riverain and the miscellaneous it is often
found that Holoptelea tntegrifolia. Adina cordifolia, Moringa olcifera
and Wrightia tomentosa are the first to appear. Some typical
shrubs of the miscellaneous forests are—Zizyphus fujuba, Helictercs
Isora, Urena lobata and Sida veronicerfolia,

C. SUBDECIDUOTS FORESTS OF sal (Shorea pobusta).

Sal forms extensive forests and is highly gregarious. Where other

factors are favourable the upper limit of sal is probably regulated to a
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great extent by frost. In excessively dry localities, such as meny due
south aspects, it gives way to more xerophytic species. Whilst in locali-
ties with any tendency to waterlogging it is unable to compete with ever-
green species. Within these limits sal occupies soils possessing widely
differing characteristics which makes it possible to distinguish several
different types of forest. For the purposes of comparative description
I shall follow Messrs. E. A. Symthies and S. H. Howard* in grouping
the different types of forest under three main heads namely *‘ Hill sal,”
‘“ Bhabar sal ’’ and ‘‘ Tarai and plains sal.’’ The true plains sal, as
distinct from tarai sal, is practically if not entirely absent from our
area, but the two subtypes are very similar. Such description as I
have given refers to sal in the tarai.

The following table has been prepared to indicate approximately
in which of the three main types the commonest trees and larger

shrubs are typical (T), or just present (P), or generally rare or absent
(A).

Trees. Hill. . Bhabar. ', Tarai.
el I —

Arogeissus latifolia

Ougeinin dalbergioides

Buchanania latifolia

8emecarpus anacardium
Randia longispina
Eugenia jambolana

Lagerstraemis parviflora

Mallotus philippinenasis

Terminalia tomentosa

> g > W o™ B 23 H A A
M M9 A A X9 " e YW

M oa A a A = > >R

Holarrhena antidysenterica ...
Shrubs.

Demdrocalamus  strictus

Colebrookia oppositifolic *

Clerodendron infortunatum ...

Flemingia semialata

Inula Cappa

b w3 > >

T

T

A

Millettin auriculatn* . P
A

T

* Indian Forest Records, volume X, part III.
} As a shrub.
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This table shows that the hill type is very distinct since it does
not contain a single typical species which ig also typical of other types.
It also shows that the Tarai and Bhabar types are not so distinct from
each other and that many species are typical of both. Grasses appear
in abundance in all types of sal forest where sufficient light reaches the
ground. Three of the commonest species are Anthistiria gigantea,
Saccharum Narenga and Imperata arundinacea. 'These often form
dense patches of grass wherever the tree canopy is broken, but in such
cases there is a continual struggle between grasses and trees or shrubs
(such as Mallotus and Callicarpa macrophylla) for the possession of
the ground. In most sal forests of whatever type, sal comprises 80
to 90 per cent. of the dominant tree species and tends to form a dense
canopy. That the virgin sal forests contained a much higher percent-
age of miscellaneous specieg than our present forests, cgnnot be doubted.
Large sums are annually spent in eliminating all such comparatively,
worthless species and the balance of nature is now heavily weighted
in favour of sal and a few other valuable timbers. Not only so, but
certain species with limited coppicing powers such as Buchanania
latifolia and Lannea grandis are heavily handicapped in the struggle
for existence. *Sal ig itself subdeciduous and all the commonest tree
associates are deciduous with the exception of Eugenia jambolana and
Mallotus philippinensis. Amongst shrubs there is considerable varia-
tion though two of the commonest, Clerodendron infortunatum and
Colebrookia oppositifolia, are evergreen, '

Hill sal:

‘In the hills sal does not extend bevond the outer ranges even
though the main river valleys of the central ranges are well below the
maximum elevation at which this species will grow. In the outer hills
it i3 commonly found up to about 2,500 feet elevation on south aspects
and 3,500 on north. Within these altitudinal limits the driest south
slopes are usually occupied by Anogeissug latifolia and other deciduous
species whilst along shady ravines on north aspects the sal gives place
to a mixed evergreen and deciduous forest in which Terminalia tomen-
tosa, Cedrela Toona and Eugenia jambolana are seldom absent. The
underlying rocks are almost invariably sandrock or Nahan sandstone.
Cwing shallowness and dryness of the soil the growth of cal in
the hills 1s poor. A notable feature of many hill forests is the prevalence
of the climber Bauhinia Vahlii. Tn the Walagarh Division sal occurs on
a comparatively small area of tertiary conglomerate up to about 3,000
feet elevation. The tvpe of forest found here on northern aspects, with
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moderate slopes, seems to bear a much closer resemblance to the Bhabar
than the Hill type, as might be expected from the nature of the subsoil.

Bhabar sal.

Descending to the Bhabar we find sal occupying the highest river
terraceg of the Bhabar proper, also the more ancient Bhabar deposits of
the Duns which lie between successive Siwalik ranges or between them
and the outermost ranges of the Himalaya. The sal in these tracts
may be regarded as the climax to a succession of forest communities
commencing with the riverain and passing through the miscellaneous
types already described. The soil is usually a moist loam overlying
extensive beds of sand, river grave]l and boulders. The permanent water
table is at a great depth but the highly permeable subsoil usually ensures
a considerable degree of moisture in the upper layers. Ag already men-
tioned the undergrowth in the Bhabar sal areas is often dense and is
composed to a large extent of Clerodendron infortunatum which grows
gregariously over extensive areas. The genera Flemingia and Desmo-
dium are well represented. There are no less than four common species
of Desmodium namely 'D. polycarpum, D. lazifiorum, D. gangeticum
and D. pulchellum whilst three species of Flemingia age also common
namely F. bracteata, F. semialata and F. prostrata. Climbers are
normally abundant and special mention may be made of Millettia
auriculata and (in the Haldwani Division) Dalbergia volubilis. When
blanks are formed in the forest iwo grasses which commonly appear are
Imperata arundinacea and Anthistiria gigantea.

Tarai sal,

Below the Bhabar the sal continues into the Tarai, where it is
usually confined to ground which is only slightly raised above the level
of swamps and waterlogged ‘‘ chaors *’ (flat grassy areas). Thesge forests
constitute the true Tarai type of sal. The water level is never far below
the surface of the ground and excessive moisture and inferior wmration
have produced a far poorer type of sal to that which is found on the
Bhabar deposits. On high river banks (damars) and in their vicinity
the forest generally improves owing to better drainage. Throughout the
Tarai the subsoil is nsually sand with little or no indication of gravel
or boulders, but in some cases the strata change to clay and then the
soil becomes still less favourable to the sal. The grassy chaors which
intersect the sal forests of the Tarai are often extensive. They are
frequently only slightly below the level of the forest, a drop of two or
three feet being sufficient in some cases to change the forest into grass
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fand. The dominant grasses in these chaors are Anthistiria gigantea,
Erianthus Ravenne, Saccharum spontaneum, Saccharum Narenga and
Andropogon muricatus, and in such localities trees and shrubs are either
widely scattered or entirely absent. Some trees typical of chaors are—
Bombax malabaricum, Lagerstreemia parviflora, Lannea grandis, Mitra-
gyna parvifolia, Butea frondosa, Careya arborca and Randia wuliginosa,
whilst Helicteres Isora is often abundant, half hidden beneath the
grass. Al] the above species are necessarily fire resistant since the grass
is frequently if not annually burnt.

D. EVERGREEN FORESTS IN SWAMPS AND MOIST LOCALITIES.

Forests of this type are of limited extent since the waterlogged con-
ditions of the soil necessary for their existence are rarely present. They
occur for the most part along the banks of Tarai streamg and to a
much more limited extent along the banks of streams in the outer
ranges up to about 2,500 feet elevation. In the latter case evergreen
forest is restricted to a narrow belt sometimes only a few feet wide on
either side of the stream. In the Tarai the belt is often much wider
and under exceptionally favourable conditiong may extend 100 yards
from either bank. It would be possible to subdivide the evergreen
forests into a swamp type, a moist miscellaneous type and a type bordering
the banks of ravines in the hills. These types are however essentially
one and only differ in that there is a larger excess of water in the swamp
type which is therefore slightly more deciduous in character than the
other two. This is shown by the presence of such deciduous species
as Trewa nudiflora, Bischoffia javanica and Ficus glomerata which are
mainly characteristic of the swamp forests and only found to a limited
extent in the other types. In evergreen forests the tree canopy is usually
dense, and is composed of a number of species none of which is gregarions
with the exception of Eugenia jambolana and to a less extent Trewia
nudiflora. The tree canopy may be two storied or not, but is almost
invariably standing over a dense growth of evergreen shrubs. (rasses
are normally absent but there mav be an abundance of ferns. The
soil 18 usually black owing to the presence of much raw humus. The
most typical tree species in addition to those already mentioned are—
Fugenia  jambolana, Mallotus philippinensis, Xylosma longifolia,
Phebe lanceolata, Carallia integerrima, Alstonia scholaris and to a some-
what less extent Cedrela Toona. Calamus tenuis often forms impene-
trable cane brakes over considerable areas of the trne swamp tvpe. The
commonest shrubs are—Ardisia solanacea, Murraya Konigii, Glycosmis
pentaphylla, Adhatoda Vasica and Dedalacanthus nervosus whilst Citrus
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medica, Ligustrum robustum and Hyptianthera stricta are also typical
but not always present.

E. MISOELLANEOUS DECIDUOUS FORESTS AT LOW ELEVATIONS
IN THE HILLS.

These forests are found throughout the central and outer hill ranges
up to about 4,000 feet elevation, above which they usually give place
to the chir pine. They occur on all aspects and therefore differ much
in composition. The slopes are frequently steep and always well drained
and this combined with high temperatures produces conditions of great
dryness. In this important respect the conditions are similar to those
which exist in the miscellaneous forests of the Bhabar. There ig how-
ever this important difference; the Bhabar soil is of great depth and
porosity whilst in the hills the soil is usually shallow. The conditions
in the Bhaba: are therefore more favourable and the composition of
these two types of forest is sufficiently diverse to justify their separation.

The trees are mostly deciduons, being leafless or nearly so during
the hot weather. The only species of tree found gregariously over large
sreas is Anogeissus latifolia, such gregarious forest being mainly
restricted to south aspects. A characteristic of all these forests
is their poor height growth, fifty feet being seldom excesded. On
southern aspects an open canopy is the rule and where, as iz so often
the case, lopping and browsing have been excessive the forests rapidly
det-riorate into a scrub composed of such shrubs as Carissa opaca, Rhus
pareilora and Woodfordia fruticosa. The commonest trees in addition
to Anogeissus are—Ougeinia dalbergioides, Terminalia tomentosa,
Bauhinia varicgata, Bauhinia retusa, Lannea grandis, Mallotus philip-
pinensis, Sapium insigne, Sterculia villosa, Engelhardtia Colebrookiana
and Glochidion velutinum.

Shrubs are largely subdeciduous such as Indigofera pulchella, Rhus
parviflora, Woodfordia fruticosa and Murraya Kenigii, or evergreen
such as Adhatoda Vasicd, Colebrookia oppositifolia and Carissa opaca all
of which are common. Nyctanthes arbortristis which is deciduoug and
often gregarious is typical of dry southern slopes and especially of
secondarv-gmwth scrub forest. ‘

F. FoRESTS OF chir (Pinus longifolia).

These ordinarily extend on south aspects from 3,500 to 7,000 feet
and on north aspects from 3,000 to 6,500 feet elevation. Chir is found
on all geological formations which occur within its range, though on
certain southern slopes with a limestone subsoil it is unable to exist on
account of the dryness of the soil combined with high temperatures.
Nevertheless chir forests can establish themselves on dry southern aspects
where owing to the xerophytic conditions and the prevalence of fires few
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other tree or shrub species survive. In all chir forests the pine is the
sole dominant, and it is not at all unusual to find it the only tree species
present, though on north aspects where there ig more moisture in the
soil and fires are less destructive, scattered twees of other species may
occur. They are however rarely present in sufficient numbers to produce
anything approaching a second story. Moreover the chir itself seldom
forms very dense forest. The ground is always covered with a more or
less dense crop of grasses whatever the aspect or density of the over-
head canopy, and there is also a discontinuous undergrowth of shrubs
often so widely scattered that at a short distance their presence is
scarcely noticeable.

The open nature of the forests, the absence of other tree species
and the poverty of undergrowth are attributable partly to fires which
have in the past swept annually throughout their length and breadth,
partly to the zerophytic conditions under which they grow and partly
to the fact that the chir zone is often closely associated with cultivation
and its attendant heavy lopping and felling. The chir itself 1s especially
adapted to withstand fires by means of itg thick bark, its coppicing
powers whilst young and its rapid growth when once established. In
the same way practically every common shrub found in chir forest is
adapted in some way to resist fire, for instance by meang of deciduous
shoots as with Indigofera Dosua and Clerodendron serratum, or by means
of a vigorous power to produce rootsuckers as with Ougeinia dalber-
gioides and Woodfordia fruticosa, or unusual powers of reproduction
by coppice shoots as with Ficus Roxburghii, Glochidion velutinum and
many others. In the case of Hamiltonia suaveolens strong powers of
coppicing are combined with a thick succulent bark to the roots, which
enables this shrub to exist on the hottest and driest slopes. The
majority of subsidiary species are deciduoug or partly so, dropping their
leaves as a rule from March to May and not, as with the deciduous
species -of higher levels, during the winter months.

Towards its lower limit chir passes insensibly into forest of mixed
miscellaneoug species and less frequently direct into sal forest. Among
species of the miscellaneous forest which frequently occur with chir are—
Emblica officinalis, Ougcinia dalbergioides, Bauhinia varicgata, Ficus
Rozburghii, Glochidion velutinum and Hamiltonia suaveolens. On rocky
southern aspects Euphorbia Royleana is often abundant and in areas
subject to heavy grazing and lopping Rhus parvifiora and Woodfordia
fruticosa sometimes form an undergrowth of \mving densitv and extent.
Towards its upper limit and in moist or shady ravines the chir gradually
gives place to banj. Acchmanthera tomentosa, Indigofera pulchella and
Desmadium sambuense are often abundant in these upper chir areas.
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G. FORESTS OF banj (Quercus incana).

The three principal oaks are the banj, moru and karshu and each
occuples a more or less distinet altitudinal zone. Before proceeding to
a speclal account of each oak type the following facts which apply equally
to all, are of special interest. The soil is usually moist though due south
aspeéts often form marked exceptions and there is a high degree of
atmospheric humidity throughout the monsoon period from mid-June to
mid-September irrespective of aspect. The effect of this ig seen in the
chivacteristic manner in which the trees are draped in a rich epiphytic
flora of mosses, ferns and lichens. Fires have probably passed through
the forests situated on south aspects at intervals of a few years and have
considerably influenced its density and composition. On north aspects
fires have been much less frequent and their influence has not been a
factor of great importance. On the other hand the influence of man
-on these forests has been very great. All the oaks are good fodder and
continuous unregulated lopping has converted or is still gonverting-~the
more accessible forests into scrub. This scrub according to the special
local conditions will either pass int> grassland or will give place to 2
bushy secondary growth which usually consists very largely of the
following shrubs—Berberis asiatica, B. Lycium, B. aristata, DC, B.
Chitria, Spirea canescens, Prinsepia utilis, Elscholtzig polystachya and
Cratequs crenulata.

In all the oak and silver fir forests ahbiout to be described there is
usually a more or less extensive ground flora of herbaceous plants which
die down after the rains. To name a few conspicuous examples,
Pteridium aquilinum is often characteristic of open banj forests, Senecio
rufinervis forms dense undergrowth in many forests of karshu or silver
fir, whilst Polygonum amplexicaule is sometimes abundant in morn
forests.

Banj is ordinarily found hetween 6,000 and 8,000 feet elevation, but
it also occupies the moister ravines running down into the chir zone
where it often reaches as low an elevation as 3,500 feet. A notable
feature of this species is its capacity to establish itself on the most
unfavourable south aspects, but whilst such forests are always very open
those on north aspects are usually dense. 1In the former case the ground
is almost invariably clothed with dense grass, which on morthern aspects
may be almost absent. The banj oak itself has considerable fire-resisting
qualities, the most important of which ig probably its great power of
reproduction by coppice shoots. There are few other trees which success-
fully cownpete with it, though there are always a few broad-leaved
deciduous trees scattered through the forest. On south aspects there is
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usually amongst the grass a number of scattered small shrubs with fire-
resisting adaptations such as Flemingia fruticulosa and Indigofera
Dlosua the shoots of which die back more or less completely each year.
On the othey hand north aspects produce a fairly dense second story of
small trees and shrubs which are about equally evergreen and deciduous,
though the general effect produced is rather that of an evergreen under-
growth because the commonest species such as Rhododendron arborcum
and some of the laurels are evergreen. There are few common tree
species in banj forests with the exception of Pieris ovalifolia though some
such as Litsca umbrosa and Ilex dipyrena are locally common. With
shrubs it is a different matter and the number of common shrubs is very
large. The commonest are Berberis asiatica, B. Chitria, Desmodium
tilicfolium, Indigofera Gerardiana and Lindera pulcherrima whilst
amongst undershrubs may be mentioned Caryopteris grata, Inula Cappa,
Myrsine africana, Plectranthus Ccetsa, Strobilanthes alatus, S. Dalhou-
sianus, S. glutinosus and in moist places Klscholtzia flava. Mention
must also be made of the ringal Arundinaria falcata which is often
abundant.

H. FoRresTs oF moru (Quercus dilatata).

Moru forests are found from 6,500 b 9,000 feet elevation and these
forests occupy to a large extent an intermediate zone between the ban;
and karshu; but whereas the two latter form extensive forests on south
aspects, the moru only occurs sporadically in such localities. It attains
its maximum development at elevations between 7,000 and 8,000 feet
on deep moist soils and especially where the subsoil ig limestone. The
canopy 1s generally dense and there is nearly always a thick second
story, partly evergreen and partly deciduous, composed of small trees
and shrubs of varying sizes. On account of the density of the growth
and the prevailing moist conditbng fires only penetrate in exceptional
vears. There are usually a few scattered trees of other species competing
with the moru for dominance, the commonest of which are Quercus
incana, Q. semecarpifolia, Betula alnoides, Carpinus viminea and Acer
cozsium. Other common tree species are Ilex dipyrena, Euonymus
pendulus, Machilus Duthiei and Symplocos ramosissima all of which
are evergreen. Many of the shrubs commonly found in banj forest are
almost equally common in moru forest, but the following additional
species may  he mentioned. namnely—Staphylea Emodi, Sarcococca
srligna, Baninghausenia  albiflora  and  Strobilanthes Wallichii. The
ringal Arundinaria Falconeri is also not infrequently present.
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J. FoRESTS OF karshu (Quercus semecarpifolia).

The karshu occupies the highest zone amongst the oaks, and
forests of this species are found between 7,500 and 11,500 feet over very
extensive tracts. It is found equally on north and south aspects, and
in the extensive areas occupied by this type of forest the karshu has
few successful competitors besides Abies Pindrow and Quercus dilatata.
The fir however only occurs on a small fraction of the area occupied by
karshu, and moru can only compete with success on north aspects
towards the lower limit of the karshu. At its kower hmit it most
frequently passes into banj forest though on due north aspects it often
gives place to moru, spruce or silver fir. At its upper limit it passes
into forests of birch, silver fir and rhododendron, though on south
aspects it more usually passes directly into pasture land, the passage
being always abrupt without any gradual transition.

Typical forests of karshu on both north and south aspects are
dense. A second story of tree species is sometimes present but ig often
only represented by scattered individuals and may be entirely absent.
A third story of shrubs is always present under normal conditions and
varies in density inversely with that of the overhead cover. Rhododen-
dron arboreum is still almost ag abundant in the karshu forests as it
was 3,000 feet lower in the banj. Among the commoner tree species
in the second story may be mentioned Ilex dipyrena, Acer cesium, Acer
pictum, Acer acuminatum and locally Tazus baccata the yew. Shrubs
occur in great variety but some of the commonest are—Rosa sericea,
Rosa macrophylla, Cotoneaster acuminata, Saliz elegans, Ribes glaciale,
Strobilanthes atropurpureus, Viburnum fetens, V. stellulatum and
V. cotinifolium. The last named is equally abundant in all types of
oak forest from banj to karshu. Two species of ringal are characteristic,
namely—A. jaunsarensis and A. spathiflora, both of which form dense
and continuous undergrowth beneath the oak over extensive areas. The
combination of karshu with A. jaunsarensis is estimated to occupy nore
than 50 sqnare miles in Garhwal alone.

K. FoORESTS OF SILVER FIR (Abies Pindrow).

The low-level silver fir is found between 7,000 and 10,500 feet eleva-
tion and forms continuous forest between 8,000 and 9,500 feet. The only
occurrence of this species on the outer hill ranges is a small community at
Debthal about 15 miles east of Naini Tal. There is also an outliev in
the Thali reserve in Fast Almora. With these two exceptions it is
restricted to the higher central ranges and the main Himalayan range
iteelf. Wherever the silver fir occurs it is the dominant species though
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when mixed with spruce, ag is not infrequently the case, the two are
conjointly dominant. It is very exceptional to find a forest in which
the silver firs are sufficiently dense for their crowns to be actually in
contact, and in the majority of silver fir forests they are more or less
widely scattered. This however does not imply that the ground is
incompletely covered. On the contrary even in the forests where the
trees are widely scattered the soil is seldom exposed because a second
story of trees is always present, except in the very densest forests, and
a third story of shrubs is also never entirely absent and may be compara-
tively dense also. In forests lying south of the main Himalayan range
the second story is most frequently composed of either karshu or moru
oak, but north of this as the oaks disappear their place is taken by a
mixture of broad-leaved deciduous species the commonest of which are
Ulmus Wallichiana, Aesculus indica, Acer cesium and Corylus Jacque-
montii. (Common shrubs composing the third story are Rosa macro-
phylla, Deutzia staminea, Viburnum stellulatum, V. nervosum, Berberis
affinis and Strobilanthes Wallichii, whilst the two ringals Arundinaria
jaunsarensis and A. spathiflora are often found in abundance.

L. FoORESTS OF BLUE PINE (Pinus cxcelsa).

Fairly extensive forests of blue pine exist beyond the main range
within the drainage of the Alakhnanda river, whilst south of the main
range only small patches of forest occur and then almost invariably on
limestone. This species is not found in the valleys immediately east
of the Pindar, but reappears in the Dhauli and Kali valleys of the Almora
district. Its range of altitude ig very variable and is probably largely
dependent on the snowfall. The outlving patches south of the main range
are found between 6,000 and 8,500 feet, immediately north of the main
range between 6,500 and 10,000 feet, whilst in the still drier tract
around Malari and Niti it ig found between 10,000 and 12,000 feet,
scattered trees being occasionally found up to 12,500 feet. Imme-
diately north of the main range the principal tree associates vary
according to elevation. Thus between 6,500 and 7,500 feet cypress
and deodar are often present, from 7,500 to 9,000 feet spruce,
from 8,500 to 9,500 feet Abies Pindrow, and from 9,600 to 10,000
feet Abies Webbiana. TForests of blue pine usually pass into Betula
utilis or Abies Webbiana at their upper linit and into deodar or cypress
at their lower. Dense crops are quite exceptional owing to the disastrous
fires which sweep periodically through the areas. These fireg may at
timen practically exterminate the whole forest and it is solely due to its
wonderful reproductive powers that the species has been enabled to
maintain itself. Under most forests there i3 a more or less dense crop
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of grass and in all such cases shrubs are conspicuously absent. Those
that occur are usually well adapted to resist damage by fire, for example
Indigofera Gerardiana, Hypericum cernuum, Rhus Cotinus, Indigofera
Dosua .and Ezcecaria acerifolia. Other common shrubs are Aralia
cissifolia, Artemisia vestita and Saliz elegans.

M. FoRrESTS OF SPRUCE (Picea Morinda).

Spruce is not found east of the Garhwal district and, as in tne case
of the blue pine, such forests as occur south of the main range are
usually found on limestone or in localities where the rainfall is believed
to be below the average for the surrounding country. Here they are
usually restricted to elevations between 7,000 and 9,000 feet though
to the north of the main range they reach 10,000 feet. The spruce is
restricted entirely to north or northerly aspects. Forests in which it is
the sole dominant are exceptional and south of the main range it is
usually found associated with Quercus semecarpifolia or Q. dilatata whilst
north of the main range the principal associates are Abies Pindrow and
Pinus ezcelsa. Forests of spruce mixed with broad-leaved decidious
species also occupy extenmsive areag and are a marked feature of the
landscape, since the tall conifers stand out like sentinels towering high
above the broad-leaved forest which surroundg them. Spruce forests
are often dense and usually contain a distinct second story composed of
broad-leaved trees such as Aesculus indica, Corylus Jacquemontis,
Juglans regia, Acer caesium and Rhus punjabensis. There is also as a
rule a distinct and often dense third story of shrubs such as Rhamnus
virgata, Berberis Chitria, Desmodium tilicefolium, Viburnum stellula-
{um and Sarcococca saligna.

N. FoRESTS OF CYPRESS (Cupressus torulosa).

('vpress forest occurs south of the main Himalayan range as well
as to the north, but in the former case only in small and scattered patches
and thken invatisbly un o limestone soil on account of ita comparative
dryness. That lime is not in any way necessary to the cvpress is
shown by the fact that in the drier climate to the north of the main
range it grows freely on quartzite as well as gneiss. Forests of this
species are found between 6,500 and 9,500 feet. It is capable of existing
on rockv precipitous slopes with little soil heyond what Indges in the
crevices of the rocks though in such situations the grwth iz always
stunted and the treeg are scattered. Cypress is extremely susceptible
io fire at all stages of its life and it ig probably this susceptibility more
than anv other cause which hag driven it to cling to the steep rocky
precipices and to shun all grassy areas. Exceptions occur in the case
of n few isolated patches south of the main range in which a deep soil
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favours a dense growth of associated species which, by reacting on the
naturally moist conditions, create a barrier to the advance of fire. North
of the main range it invariably forms open forest composed of scattered
individuals, usually on steep rocky ground. In these localities the trees
have to contend with heavy sheep grazing in addition to periodic fires
of a destructive nature. Such forests as exist south of the main
range are often associated with Quercus dilatata with or without an
undergrowth of Arundinaria Falcomeri, A. jaunsarensis and other
shrubs. North of the main range the principal tree associates are blue
pine and deodar, whilst common shrubs include Abelia triflora, Berchemia
lineata, Coriaria nepalensis and Spirea vaccinifolium.

0. ForeSTS OF DEODAR (Cedrus Deodara).

South of the main Himalayan range deodar only occurs sporadically
in a few blue pine and cypress forests. North of the main range it is
found within the drainage of the Alakhnanda river where it forms more
or less pure foresta between 8,000 and 10,000 feet. The forests are
open and the trees do not attain a great height, but heavy sheep grazing
and the steep rocky nature of the slopes where it is mainly found are
factors which have undoubtedly had a material effect on its condition.
Few tree species are found associated with deodar in these forests and
the undergrowth is usually scanty consisting largely of Abelia triflora,
Lonicera  hypoleuca, Juniperus wmacropoda, J. communis, Prunus
Jacquemontii, Ribes Grossularia and Rosa sericea.

P, FORESTS OF MIXED HARDWOODS.

These are to be found to a considerable extent south of the main
range ar well as to the north. They are invariably found either on
north aspects or as strips along the bottoms of sheltered valleys.
Forests of this type seldom occur over large continuous areas, and they
seem to demaand a fairly deep and moist soil. The tree species are
all deciduous and usuallv ocenr mixed though some, such as A4esculus
indica, Acer ewsium. and Corylus Jacquemontii may constitute up te-75
per cent. of the dominant crop and thus form nearly pure forests. Other
common species found in these foresta are Ulmus Wallichiana, Celtis
anstralis, .Tuglans reqia, " Rhus punjabensis and Acer pn’ctmﬁ. The

leaf canopy is frequently dense but there is also as a rule an undergrowth
consigting of various shrubs,

¢
Q. FoREST OF BIRTH (Betula utilis).

‘ The high-level birch forests are chiefly characteristic of the tracts
lying to the north of the main Himalayan range though nairow strips
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of such forest are also common on north and west aspects to the sonth
of the main range. It is usually found hetween 9,500 and 11,500 feet
elevation, though in the area of lighter snowfall towards Niti it is
commonly found ap to 12,000 fect. 'T'he overhead canopy is generally
open, but there is almost invariably a dense undergrowth of shrubs
about 90 per cent. of which is often composed of Rhododendron cam-
panulatum and Pyrus foliolosa or Pyrus microphylla. Other shrubs
which often form dense .underﬁ'rowth in these forests are Lonicera
alpigena, L. purpurascens and Rubus niveus.

R. FORESTS OF SILVER FIR (Abies Webbiana),

The high-level silver fir never forms continuous forest of large
extent; on the contrary it tends to occur in small patches here and
there in company with Qucrcus semecarpifolia or Betula wutilis, but
chiefly the latter. It ig practically never found on a south aspect and
even on north aspects pure forest of this species is a rare occurrence.
There are a few small foresta south of the main runge at elevations
between 9,500 and 11,000 feet, where it is found along the uppermost
limit of the oak forest, and if birch forest is absent it may pass directly
.into pasture land. North of the main range, forest is found up to
12,500 feet. Tn mixtures of birch and silver fir the latter is dominint
and forms as a rule an upper open story with crowns widely separated.
The lower story of birch is often fairly dense and below this again there
may be a dense undergrowth of shrubs of which the following are among
the commonest—Cotoneaster acuminata, Rosq sericea, Ribes glaciale,
Ribes rubrum and more locally Rhododewdron barbatunt.

8. ALPINE BUSHLAND.

Above the birch and silver fir forests there is often a gradual transition
through zerophytic bushland into alpine pasture. The species composing
thia bushland are also found in open pla-es at lower elevations where
less favourable conditions prevent the formation of tree forest. Thus
the lower altitudinal limits of such shrubby growth correspond roughly
with those of the birch forest though the upper limit extends above the
birch to 13,500 feet. The bushy growth we are now considering is
discontinuous in the senre that it occurs in more or less isolated patches
varying in extent from a few square yards up to perhaps 100 acres. Tt
attains its greatest development on north aspects. The terrain is often
steep and strewn with houlders and is frequently intersected by rocky
precipices. The largest of the species are Rhododendron campanulatum
and Pyrus foliolosa which also form the largest individual patches of
growth, The remaining species are all dwarf and do not exceed 3 feet in
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height. The principal of these are—Lonicera obovata, L. parvifolia,
Rhododendron Anthopogon, R. lepidotum and Selix fruticulosa, whilst
creeping amongst the loose boulders or on steep grassy banks will be
found Polygonum wvaccinifolium and Saliz Lindleyana. Berberis
umbellata and B. Kumaonensis may also be included here, but they are
usually met with on steep grassy slopes with a southern aspect.

T. RiIVERSIDE BUSHLAND.

The type of bushland found growing along the well watered banks
of strearus and rivers at high elevations is composed of very few species
and from the restricted extent of such localities embraces a compara-
tively small area. Saliz hastata and S. sclerophylla are two of the
principal shrubs, the former attaining a height of 8 feet the latter only
4 feet. Another less common species which usually grows on banks of
open shingle is Myricaria germanica.

Y. HILLSIDE BUSHLAND.

The shrubs composing this type of bushland are all under 5 fect
high and mostly under 2 feet. They occur either as scattered indivi
dual plants which cover perhaps one half or less of the surface of the
ground, or else in small frequently dense patches scattered over the
otherwige bave rocky and shaly slopes. All have some adaptation to
protect them from the browsing ol sheep which wander over these tracts
in large herds. For instance the leaves of Artcmisia maritima and
1L sacrorim are strongly arowatic, Caragana Gerardiana and C. pygmaca
possess  numerous  strong and sharp spines; Hippophae rhamnoides,
Lonicera rupicole and L. spinosa develop stiff spinescent branches:
whilst Juniperus communis and J. pseudosabina have resinous distaste-
ful foliage. The broad-leaved species are deciduous and possess various
well marked adaptation: to retard transpivation. In addition to the
species alreadv mentioned FEurotia ceratoides and Lonteera glauca ave
common.

In concluding thisx short account of the climate, geology and forest
vegetation 1 have pleaswre in acknowledging much useful information
obtained from local working plans and from the following publications :—

““ Silviculture of Indian trees,” Vols. I—I11. Trour.

“ Some TIndian forest grasses and their ecology, '’ Ind. Forest
Mem., Vol I, Part 1. Hotk.

“ Forests of the Wumaun Bhabar ' Forest Bull. No. 45.
SAYTHIES.



( xxyi )

““ The influence of the hand of man on the distribution of forest
types in the Kumaun Himalaya,” Ind. Forester, 1923.
CHAMPION.

** The ecology of Tehii Garhwal,”” Journ. of Ind. Bot. Soc.,
Vol. IV, 1925. DubpceoN and KENOYER.

Those interested in the subject will also find some further informa-
tion in an article by me entitled ‘° Notes on the’ forest communities of
the Garhwal Himalaya '~ published in Vol. X, No. 2, 1922, of the
Journal of Eeology.
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Synopsis of the Families.

The distinguishing characters of the families bhave been selected with special
rolerence to the plants described. In the body of the work under‘each family an accouns
of the family as a whole will be found. The plants here mentioned all belong to the
Phanerogams or flowering plants. They are divided as follows :—

K.—Angiosperms, Ovules contained in a closed ovary, fertilized through the
stigma and style. Families I—XCI.

I.—Dicotyledons. ILeaves pet-veined. Parts of the perianth u_stlla.l]y n
fours or fives. Embryo with two colyledons. Families I—
LXXXVII.

(a) Polypetale. Flowers usually bisexual, usually with calyx
and corolla, the latter consisting of distinct petals. Families
I—-XLVII.

(/) Thalamiflor®. Sepals wusually distinct, pebals and
stamens hypogynous, disk usually absent, ovary free.
Families 1—XVII.

{;t) Disciflore. Sepals distiuct or connale, petals some-
times connate at the very base, torus usuelly ex-
panded into a disk between the petals and the ovary,
ovary often immersed in the disk. Familiee XVIII—
XXXv.

‘ni) Calyciflor. Calyx usually ol combined sepals, pelals
distinct or united at the base, disk thin or wanting,
stumens perigynous or epigynous. Families XXXVI
—XLVII.

(b) Gemopetale. Flowers usually bisexual, usually with calyx

and corolin, the latter comsisting of connate petals.  Families
XLVIII—LXVII.

(c) Monochlamydee. Ylowers often unisexual, perianth-lobes
or—segments l-serinte or if 2.seriate botb usually calycine.
Iamilies LXVIII—LXXXVII,

I1.-—~Monocotyledons. Lecaves on sheathed or broad-bused petioies, the
biade wsually with parallel veins joined by undivided transverse
veins. Darts of the perianth usually in tbrees or multiples of three.
Embrye with one cotyledon. Families LXXXVIII—XCI.

B.—Gymnosperms. IPlowers unisexual, perianth none or incomplete. Ovules not
enelosed in an ovary, fertilized by direct contact with the pollen-grain or
throngh u tube [ormed by the integument. Families XCII—XCIV.

1.—Dfcotyledons.
(a) Polypetal®
(i) Thalamifiors.

1.—Ranunculacem. Climbing shrubs. Leaves opposite, compouud. Sepsls
usually 4, berbaceous, deciduous and petaloid. Petals wanting. Stamens rumerous.
C'arpels numerous, 1-ovuled. Fruit a head of achenes.

II.—Magnoliacew. —Trees or climbers. Leaves olternate,
and petals alike in whorls of three, imbricate, deciduous.
numerous, free or slightly cohering. Fruit a spike.

11T.—Anonacem. 'I'rees or shrubs. Leaves alternate, entire, exstipulate.

Sepals 3. Petals 6, in two eeries. Stamens numerous, free. Carpels numerous, free.
Fruit & ring of succulsnt carpels.

simple. Sepals
Stamens numerous. Carpels
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IV.—Menispermace®. Climbing shrubs or small trees. Leaves alterinate,
entire or lobed, usually palminerved, often peltate. Flowers small, unisexual, trimerous.
Stamens as many as and opposite the petals, or anthers sessile on a column. Ovaries
1L or 3, frec. IFruit a drupe. Seed horse-shoe shaped.

V.—Berberidacez. Shrubs, erect or climbing, often armed. Leaves
alternate, simple or compound. Sepals 6, petaloid, in two whorls. Petals 6. Stamens
6, opposite the petals, opening by slits or ascending valves. Carpels 1 or 3, free. Fruit
a berry.

VI.—Capparidaces®. 'I'rees or shrubs, often scandent, sometimes armed.
J.eaves alternate, simple or digita‘e. Sepals 4. TPetals 4. Stamens numerous; filaments
long, filiform. Ovary syncarpous with 2.4 parietal placentae, seated on a gynophore,
style 0. Fruit an ovoid or globose berry, fleshy or with woody rind.

VII.—Bixace®. Trees or shrubs, often armed. ILeuves alternate, simple,
stipules 0 or minute. Flowers showy and bisexual or small and dicecious. Sepals 4-5.
Tetals 5 or 0. Stamens numerous, [ree. Ovary usually 1-celled, placentae 2-many, parielal.
Truit a berry or capsule.

VIII.—Pittosporace. Evergreen trees or shrubs. Leaves alternate, exstipu-
late. Flowers bisexual, 5-merous. Sepals and petals free or connate. Stamens 5, free.
Ovary 1l-celled, or 2-5-celled by the intrusion of as many parietal placentae. Fruit a
woody capsule.

IX.—Tamarigscace®. Shrubs or small trees. Leaves alternate, small or scale-
Iixe. Flowers small, white or pink. Sepals and petals 5 each, free. Stamens 5 or 10,
free or comnate. Ovary 1.celled or imperfectly 2-5-celled; placentae 2-5, basal. Fruit
capsular. Seed plumose.

X.—Hypericace®. Shrubs. Leuves opposite, gland-dotted, . exstipulate.
Flowers yellow, bisexual. Sepals and petals 5 each, free. Stamens numerous, filaments
long, filiform, 5-adelphous at the base. Ovary 5-celled. Fruit u capsule. Beeds very
nurmerous, minute.

XI.—Ternstreemiaces. Trees, shrubs or climbers. Leaves alternate, simplz,
cxatipulate.  Flowers usunlly bisexual. Sepals 5. Petals 5, more or less connate at
the base. Stamens 5-15 or numecrous, adnate to the base of the petals. Ovary 2-many
celled. Fruit baccate or capsular.

XT1I.—Dipterocarpace®, Trecs. Teaves aliernate, cntire, coriaceons, stipu.
Inte. Flowers vellowish in racemose panicles. Sepals 5, comnate. DPetals 5. Stamens
up to 50, connective with a subulate appendage. Ovary 3-celled. Fruit with 3 long
wings formed from the calyx-segmenls.

XIII.—Malvace®. Herbs, slirubs or trees. Teaves alternale, msually simple
and palminerved, stipulate. Flowers often with an involuere below the calyx. Sepals 5,
valvate, more or less connate. Petals 5, united al the base to the staminal column.
Stamens numerous, monadelphous or rarely 3-adelphous: anthers 1.celled. Ovary syncarp-
ons of 2.many carpels.  Fruit dry, of dehiscent cocei or capsular.

XIV.—8terculiace®, Shrubs or trees. Tieaves alternate, simple, often
palmately lobed, stipnlate. Sepals 3. valvate, connale. Petals 5 or 0. Stamens in two
serics, those opposite the sepals reduced to staminodes or wanting, these opposite the
petals monadelphous. usually indefinitely branched: anthera 2-celled. Ovary of 5 sub-
distinct carpels. Fruit dry of distinet straight or spirally twisted follicles.

XV.—Tiliacew. Herbs, shrubs or treecs. Leaves alternate, simple, msually
prlininerved, stipulate. Sepals 4.5, free. Petals 4.5, free, often glandular at the base.
Stamens 5-numerons. free: anthers 2.celled. Ovary 2.5-celled.  Fruit drupaceons or
capsular or dry and indehizeent or splitting into encci.

(i) Disciflor®.

XVI.—Linaceee. Shrubs. Teaves alternate, glabrons, stipunles  minute.
Flowera vellow, regnlar, hisexual. Sepals and petals 5 each, fres. Stamens 5. connatr
at the base with amall interposed staminodes. Disk inconspicuous of 2-3 glands adpate
to the staminal tube. Ovary 3—5-celled, cells apurionsly 2-locellate. Fruit a capsule.

XVII. ~Malpighiseae. Climbers. Tenves oppasite, simple, entire, exstipulate.
Calyx 5-partite, one of the segments glandular outside or (Aspidopterys) eglandular.
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Petals 5, clawed and fimbricate or (Aspidopterys) not clawed und entire. Stamens 10,
very shortly connate at the base. Disk obscure. Ovary 3-celled; styles 3 or 1. Fruit
of 1.3 winged samaras.

XVIII.—Rutace®. Trees or shrubs, somctimes climbing. Ticaves alternate, gland-
doited, aromatic, simple or compound, exstipulate. Flowers rcgular. Sepals and petals
4-5, the latter free. Stamens 4, 5, 8, 10 or numerous. Disk usually conspicuous. Ovary
usually of 4-5 connate carpels. Fruit n capsule drupe or berry. :

XIX.—Simarubacese. Trees or shrubs with bitter bark. Leaves alternate,
imparipinnate. Flowers small, usually unisexual. Cualyx 4-5-lobed. Petals 4-5, free,
Stamens in males as many as the petals, free, inserted at the base of the disk, Carpels
935, free or connate. Fruit of 3-5 rather membranous drupes.

XX.—Ochnace®. Shrubs. Leaves alternate, simple, stipulate. Flowers
regular, conspicuous, yellow. Sepals 5, free, persistent. Petals 5-10, free. Stamens
numerous. Ovary 3-10-lobed, ovule 1 in each cell. Fruit of distinet drupes.

XXJ.—Burserace®.—Trees balsamiferous. Leaves alternate paripinnate, exsti-
pulate. Flowers small polygamous. Calyx 5-lobed. I'etals 5, free. Stamens 10, frec,
inserted outside the disk. Ovary 4.5-celled. Fruit drupacc:us.

XXII.—~Meliace®, Trees. Leaves alternate, pinnate or bi- or tripinnate, exstipu-
late. Flowers regular, ususlly small. Calyx 4-3-lobed or subentire (Dysorylum). Petals
4.5, frec. Stamens 8-12, united into a tube or (Cedrela) frec. Disk tubular or annular.
Ovary 2-G-celled. Fruit a drupe or capsule,

XXIII.—Olacace. Shrubs, crect or climbing. Leaves ulternate, exstipulate.
Flowers small, hermaphrodite. Calyx minute, cupular. Petals 3-6, valvate more or less
connate. Disk small. Stamens 9-12 adnate to the petals, 3-5-fertile. Ovary 1-celled or at
the base nuperfectly 3-celled. Fruit a drupe.

XXIV.—Ilicacem. Trees. Leaves altcrnate, usualiy coriaceous; stipules minute.
T'~wers small, usually diecious. Calyx 4.5-fid, persistent. DPetals 4-5, connaie below
in male flowers. Stamens 4-5, uniting the bases of the petals. Disk 0. Ovary 2-7-celled
Fruit a drupe.

XXV.—Celastrace®. Trees or shrubs, sometimes armed, rarely climbing.
Leaves oppusite or alternate, simple, stipules small or 0. Flowers small. Calyx 4-5-
lobed or -partite. D’etals 4-5, free Stamens 4-5 inserted on the disk or bLeneath the
margin of it. Disk conspicuous, surrounding the base of the ovary. Qvary 2-5-celled.
Fruit a capsule or drupe.

XXVI.—Rhamnacem. Trees or shrubs, ercet or climbing, sometimes armed.
Leaves alternate or opposite, simple, usually stipulate. TFlowers smull, greenish, C(alyx
4-6-fid. Petals 4-6 or 0, usually hooded over the stamens. Stamens opposite the petals.
Digk filling or lining the calyx-tube. Ovary 2-4-celled, sometimes partinlly or wholly in-
ferior.  Fruit drupacevus or capsular, the capsule sometimes winged. '

XXVII.—Vitacem, Climbing or erect shrubs, under-shrubs or herbs. the [ormer
tendril-bearing.  Leaves alternate, simple or compound, stipulate. Flowers small, usually
areenish, Calvx entire or 4-5-lobed. Petals 4-5, free or connate at the base or conpale
at the apex and falling off as a cap. Stumenw 4.5, oppunite the petals, free ov (Leea)
copnate into a tube which is adnate to the petals. Disk intrastaminal, usually conapicuous,
Gvary 2-6-celied.  Froit a berry.

XXVITI.—Sapindacem. Trees or shrubs, TLeaves opposite or alternate. enmpound,
ot (deer) simple. Calyx of 4-5 lobes or sepals. Poetals 4.5 free or 0. Disk various.
usunally conspicuous.  Htamens 4-10, free. Ovary 1-4-celled, cutire or more or less deeply
divided.  Fruit various. '

AXI[X.—3abiacem. Trees or shrubs erect or climbing. Leaves alternaic, simple
or (Meliosma Wallichii) pinnate, exatipulate. Calyx 4.5-pertite. Petals 3-5. oppoaite
the sepals. Stamens 4.5, opposite the petals, all or 2 only [ertile. Disk intrastaminal
Ovary of 2.3 carpels or cells. Fruit a drupe. '

] XX!.(,—lnunrdluan. Trees or shrubs. Leaves alternate, simple, 3-foliolate or

[::mate, ;xs!‘npu]ate. Flowers small. Calyx 3-5-partite. Detals 3.5 or (Pistacia) 0
Stamens 3.10, ususlly inscrted outside, rarely on the disk. Owary 1-.celled or (Spondias)
4-5-celled. Fruit drupacecus, dry or succulent. v :
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XXXI.—Coriariacom. Shrubs, glabrous. Leaves opposite, exstipulate. Ilowers
small, in axillary racemes. Sepals 5, persistent. Petals 5, persistent. Stamens 10, free,
red. Disk 0. Carpels §, free. Ripe carpels enclosed in the sutculent purple petals.

XXXII.—Moringacem, Trees, large, deciduous. Leaves alternate 2-3-pinnate
exstipulate. Flowcers large, irregular. Calyx cup-shaped, 5-cleft, segments unequal,
petaloid. Petals 5, unequal. Disk lining the calyx-tube. Stamens §, fertile, opposite the
petals, allernating with staminodes. Ovary l.colled with 3 parietal placentas. Fruit a
3.valved capsule.

(tii) Calyeciflora,

XXXIII.—Leguminos®, Herbs, shrubs or trees, sometimes climbing, often armed.
Leaves alternate, 1-foliolate or compound, stipulate. Ilowers usually zygomorphic and
isexual. Sepals 5, free or connate. Petals 6 or rarely fewer by abortion. Stamens 10,
rareiy fewer, or numerous, free or connate. Carpel 1, free. Fruit a pod.

XXXIV.—Rosace®, Herbs, shrubs or trees, sometimes scrambling, often armed.
I.eaves alternate, simple cr compound, usually stipulate. Flowers regular, pentamerous or
{Hosa sericeg) tetramerous, or in cultivation pelols indefinite. Stamens usually indefimite.
Carpels L-many, usually distinct, often adnate to and enclosed in the calyx-tube. Fruit
various.

XXXYV.—Baxifragace®. Shrubs or trees, ercc or (Hydrangea altissima) climbing,
wuarmed or (Ribes Gressularia) prickly. Leaves alternate or opposite, simple. Flowers
regular, 4-5-merous. Stamens as many or twice or thrice as many as petals, or
:hiladelphus) numerous. Ovary of 2.5 carpels, 1-5-celled, inferior or (Itea) half supertior
Fruit a capsule or (Ribes) berry.

XXXVI.—Rhizophorace@. Trees or shrubs. Lecaves opposite, entire or serrulate,
glabrous. Flowers regular, small, 5-6-merous. Tetals clawed, {oothed or lacerate.
Stamens twice as many as petals. Ovary semi-inferior, usually 3—5-celled. Fruit indehis.
cent, l-celled. 1-seeded.

XXXVII.—Combretages. Trees or shrubse, often climbing. Leaves alternate, sub-
apposite or opposite, simple, entire, exstipulate. Flowers 4-5-merous, regular. Petals nften
wanting. Stamens 8 or 10, biseriate, the fower opposite the calyx-lobes, the upper opposite
the petala. Ovary 1.celled, inferior. Fruit dry, indehiacent, usually ongled or winged.

XXXVIIl.—Myrtace®. Trees or shrubs. ILeavas oppnsite, entire, usually evergreen
and gland-dotted (epunctate in Paidium), exstipulate. Flowers regular, 4-5-merous. Petals
sometimes united into a cap. Stsamens numerous, filaments filiform, free or connate into
a tube or into bundles. Ovary fused to the calyx-tube, 1-many-celled. Fruit a berry, drupe
or capsule.

XXXIX.—Lecythidacem. Trees. Leaves alternate, serrate, crowded at the ends of
the branches, exstipulate. Flowers large. showy, regular, 4-merous. Stamens numerous,
in several rows: filaments filiform, slightly connate. Ovary fused tn the calyx-tube, 4.5
celled. Fruit a herry.

XL.—Melestomacem. Shrubs. Leaves opposite, simple, exstipnlate. Flowers
regulnr, showy, 4-5-merous. Calyx-tube partially adnate to the ovary. Petals free.
Stamens twice as many as the petala: anthers longer than the filaments, curved, opening
by apical pores. Ovary nsnally 4.celled. Fruit a capsule.

XLI.—Lythracem. Trees ar shrubs, often armed. Leaves opposite or subopposite
or whorled, exatipnlate. Flowers regular or (Woodfordia) oblique. Calyx-lobes 3-5.
Petals vaually as many as calyx-lobes, often crumpled. Htamens 12 or many. 0Ovary

superior or (Punica) inferior. Ovary 2.6 or (Punica) manv-celled. Fruit a capsule or
(Punica) berry-like.

XLII. —8amydacem, Trees or shrubs. Leaves alternate, pellucid-punctate, atipu-
late. Flowers amall. rcgular. Calyx persistent, deeply 4-5-lobed. Petals 0. Btamens 6-10,
allernating with staminodes, free or connate. Ovary free, 1-celled; placentae 3-4, parietal.
Fruit a succulent, 2.3.valved capsule.

XLIIT.—Cucurbitacs®. Climbers with spirally twisted tendrile. T.eaves alternate,
entire or palmately Inbed. Flowers regular, white, 6-merous. Calyx-tube long. Petals
cunoate at the base, fimbriate. Stamens 3, anthers usnally connate. Ovary inferior, with
3 parietal placentse. Fruit a berry with a hard rind.



( xxxi )

XLIV.—Datiscace@. Trees shrubs or herbs. Leaves slternate, simple or p'nnate,
exstipulate. Flowers small, regular, diecious. Calyx 3.9-lobed. Petals 0. Stamens 9-25.
Ovary 1-celled, fused to the calys-trbe. Fruit a capsule.

XLV.—Cactace®. BStem and branches jointed, succulent, prickly. ILeaves minute
or 0. Flowers showy. Sepals and petals alike, numerous, free or united into a tube.
Stamens very numerous, anthers minute. Ovary l-called, adnate to the calyx-tube or
inferior. Fruit a berry.

XLVI.—Araliaces. Trees or shrubs sometimes climbing. Leaves nlternate, simple
or compound, stipulate or (Hedera) exstipulate. Flowers small, regular, in urnbels.
Calyx-tube adnate to the avary. Petals 5, free. Btamens 5, free, inserted round an
epigynous disk. Ovary inferior, 3-5-celled. Fruit a small berry.

XLVIL-—Cornacem, Trees or shrubs. Leaves opposite or alternate, exstipulate.
Flowers regular. Calyx-tube adnate to the ovary. Petals 4-10, free, valvnote. Stameuns

4.10 or numerous, free, inserted round an epigynous disk. Ovary inferior, 1-4-celled. Fruit
drupaceous.

(b) Gamopetal®.

XLVIII.—Caprifollace®. Shrubs or small trees. ILeaves opposite, stipules minute or
wanting. Flowers regular or zygomorphic. Calyx-tube adnate to the ovary. Tavolla gamo-
petalous, 6-lobed. Stumens 4-5, inserted on the corolla. Ovary inferior, 1-5-celied. Hruit
s drupe or berry rarely dry.

XLIX.—Rutiace®, Trees or shrubs sometimes armed. Leaves opposite or whorl-
ed, entire, stipules inter- or intrapetiolar, conspicuous. Flowers regular, usually 4-5-
merous, Calyx-tube adnate to the ovary. Corolla gamopetalous. Btamens as many as

corolla-lobes, inserted on the corolla. Ovary inferior 2. or 5-rarely 1-celled. Fruit usually
o berry, drupe or capsule.

L. Compositee. Herbs, shrubs or small trees. Leaves alternate, exstipulate.
Flowers in heads surrounded by an involucre of bracts. Calyx-tube adnate to the ovary,
limb v or of hairs or scales. Corolla gamopetalous, tubular or ligulate. Stamnens 4-5.
inserted on the corolla, anthers connate in a tube. Ovary inferior, 1l-celled. Fruit an
achene, with a tuft of hairs (except Artemesia).

1.1.—Ericace®. Trees, shrubs or undershrubs. Leaves alternate or crowded
usually coriaceous; exsiipulate. Flowers 65-merous. Corolla campanulate or ovoid.
Stamens 5-10, «ften inserted on the corolln. Ovary 4-9- usually 5-celled, superior. Fruit
8 capsule (in (Gaultheria enclosed in the fleshy calyx and appearing baccate).

LII.—Plumbaginacem. Shrubs or undershrubs. Leaves alternate, entire, exstipu-
iate. Flowers regular. Calyx gamosepalous, more or less tubular, persistent. Coralla
salver-shaped, 5-lobed or of § petals. Stamens as many as, opposite and adnate to the
baises of the corolla-lobes or petals, Ovary 1-celled, 1-ovuled. Fruit dry, included in the
calyx. "

LIIL.—Myrsinace®. Trees or shrubs. Leaves slterna‘e, simple, sometimes with
resinous glands, exstipulate. Flowers small, regular, 4.5-merous. Calyx persistont.
Corolla-tube short or pelals free. Stamens as many as, opposite and adnate to or inserted

on the corolla-lobes or petals. Ovary 1.celled, superior or (Maesa) Fali-inferior. Fruit
small, dry or succulent.

LIV.—Bapotacem. Trees with milky juice. Leaves alternate, entire, simple,
usually corinecous.  Flowers regular. Sepals 4-5, nearly distinct, persistent. Corolla tube.

shnr't, lobes 6.14. Stamens 12-40 inserted on the corolla. Ovary 4-123-celled, superior.
Frnit s berry.

) LV.—Ebenaces. Trees, sometimes spinous. Lcaves salternate or sub-opposiie,
simple, entire, exstipula‘e. Flowers dicecious, 4-5-merous. Calyx gomogepnlous. Corolla
samopetalons.  Stamens 4-many, filnments variously connate, often in pairs.  Staminodes

in female flowers ususlly fewsr than the stemens in male flowers. Ovary 4-8-celled,
superior. Fruit s berry seated on the enlarged coriaceous calvx. rind corinceous, seeds em-
bedded in soft or viscid pulp. ‘
LVI.—8tyracem. Small trees or shrubs.
Fiowers usually white, regular, 5-merous.
sdnste to the bases of the pe:als.

Leaves alternale, simple, exstipulate.
. Petals free or connate below. Btamens many
Ovary inferior, 2-5-usually 8.celled. Fruit drupaceous.
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LVI1I.—Oleace®. Shrubs or trees, sometimes twining. Leaves oppcsite or
(Jasminum humile) alternate, simple or compound, cxstipulate. Flowers regular. Calyx
4.0-toothed, or truncate, rarely (Fracinus) 0. Corolla gamopetalous, 4-10-lobed or
(Frarinus) 0. Stamens 2, inserted on the corolla or (Frazinus) hypogynous. Ovary 2-
celled, free. Fruit various.

LVIII.—Apooynaces. Trees or shrubs, often twining usually with milky juice,
sometimes armed. Leaves opposite or whorled, exstipulate. Flowers regular, bisexual, b-
merous. Stamens 5, inserted on the corolla-tube, anthers free or adhering to the stigma,
pcllen granular. Ovary of 3 distinct or connate carpels, superior. Fruit of 1 or 2 dry or
fleshy drupes or of 3 free or connate follicles. Seed often with a tuft of hairs.

LIX.—Asclepiadace. Herbs or shrubs, mostly twining, usually with milky juice.
Leaves opposite or wanting, exstipulate. Flowers regular, bisexual, 5-merous. S:amens 5,
inserted at the base of the corolls, filaments f{ree or united in a column, anthers free or
unijed into a tube adnate to the stigma, pollen in each cell united into 1 or 2 granular or
waxy masses. Ovary of 2 carpels united only by the stigma. Fruit of 1 or 2 follicles.
Seed with a tuft of hairs.

LX.—Loganiace®. Shrubs, sometimes twining. Leaves opposite, stipules usually
represented- by a raised line between the petioles. Flowers 4-5-merous, bisexual. Stamens
a6 wmany as corolla-lobes, inser‘ed on the corolla-tube. Ovary 2-celled. Fruit a capsule or
berry.

LXI.—Boraginacem. Trees, shrubs or undershrubs. Leaves aliernate or opposite,
eustipulate. Flowers regular, usually 5-merous. Calyx inferior, persistent in fruit.
Stamens inserted on the corolla-tube, es many as corolla-lobes. Ovary 2- or 4-celled, ovules
4. Fruit drupaceous or dividing into nutlets.

LXII.—Convolvulace®. Shrubs, suberect or twining. Leaves alternate, exstipu-
late. Flowers regular, 5-merous. Sepals free or shortly connate, persistent. Corolla often
plicate in bud. Stamens 5, inserted on the corolla. Ovary 2- or 4-celled, superior, ovules
2.4, Fruit a capsule or berry.

LXII1.—Bolanace®. Erecl trees, shrubs or undershrubs often armed. Leaves alter-
nale (or falsely opposite), exstipulate. Flowers regular, usually b5-merous. Calyx
persistent. Corolla often plicate in bud. Slamens inserted on the coroila. Ovary normaily
2-celled, superior. Fruit a berry.

LXIV. Bignoniacem., Trees, shrubs or herbs. Teaves opposite, 1-3-pinnate,
exstipulate. Flowers showy, zygomorphic, 5-merous. Corolla, more or less 2-lipped.
Stamens 4, didynamous often with a rudimentary fif:h or (Orozylum) 5. Ovary 2-celled,
superior. Fruii an elongate capsule, sceds winged.

LXV.—Acanthacea. Shrubs, undershrubs or herbs, rarely (Thunbergia) climbing.
Leaves simple, opposite. Flowers usually zygomorphic. Calyx 5-partite or (Thunbergia)
of several small teeth. Corolla subequally 5-lobed or 2-lipped. Stamens 4 or 2, inserted
on the corolla. Ovary 2-celled, euperior. Fruit a cepsule. Seeds orbicular, compressed.

LXVI—VYerbenace®. Trees, shrubs or herbs, some'imes rambliny or climbing.
Leaves opposite or whorled, simple or (Viter) digitate, exstipulate. Flowers usunlly zygo-
morphic usually 4-5-mercus. Stamens 4, didynamous or (Callicarpa) equal, ingerted cn the
corolla. Ovary usually 4-celled, superior. Fruit drupaceous, or (Caryopteris) cnpsular.

LXVII.—Labiat®. Shrubs or undershrubs, stem usually quadrangular. Leaves
opposite rarely ternate, simple, exstipulate. Flowers wusually zygomorphic. Calyx
persistent, gamosepalous. Stamens 4 or 2, inser‘ed on the corolla. Ovary 4-lobed or
-partite, ovules 4. Fruit of dry nutlets.

(c) Monochlamydem.

LXVIII.—Nyctaginacem. Erect or diffuse herbs or shrube. ILeaves opposite. entire,
exatipulale, Floweras bisexusl, emall, regular. Perianth gamophyllous, petaloid. Stamens
1.5, exserted. Ovary 1l.celled, free, ovu'e 1. Fruit an utricle.

LXIX.—Amaraniacem. Shrubs, undershrubs or herbs. Leaves opposi‘e or alternate,
cxgtipulate. Flowers usually bisexual, small, in spikes, racemes or heads. Perianth of
usually 5 free or connate, hyaline or scarious ssgments. Stamens 5, opposite the perianth.
segments, filaments connate below with or without interposed staminodes. Ovary 1-celled,
free. Fruit a berry or utricle.
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LXX.—Chenopodiacez. Undershrubs. Leaves alternate, simple, entire, exstipu
late. Flowers miiute, unisexual. Perianth-segments 4 in males, wanting in females.
Stamens 4, opposite the perianth-segments. Ovary 1-celled, free, ovule 1. Fruit an
utricle enclosed in the persistent perianth.

LXXI.—Folygonace®.—Herbs or slirubs. ILcaves alternate, entire, stipules u.sually
gheathing. Flowers small and usually biscsual. Perianth-segments 3-6, persiglent.
Stamens usually 5-8, opposite the perianth-segments. Ovary l-celled, free, compressed or
trigenous, ovule 1. Fruit a nut, enclosed in the perianth.

LXXTI.—Aristologhiacem, T'wining shrubs or undershrubs. Leaves alterpate,
eastipulate. Flowers bisexual. Perianth tubular, upcurved, limb broad. Anthers 6 in a
ring round the style. Ovary 6-celled; ovules numerous. Fruit a capsule.

LXXIII.—Piperacez. Shrubs. Leaves alternate, entire, stipulate. Flowers mipute,
dicicus, spicate. Perianth 0. Stamens 2-4 Ovary 1l.celled, stigmas 2-6. Fruit a
berry.

LXXIV.—Laurace®. Trees or shrubs. Leaves alternate, rarely opposite, evergreen,
entire, exstipulate. Flowers smasll, regular. Perianth inferior, tube short, lobes usually
6, sepaloid. Stamens in 2-4 whorls, the outer oppesite the perianth-segmen!s, the inner
usually reduced to staminodes, anthers opening by valves. Ovary 1l-celled, {ree, ovule 1.
Fruit a berry.

LXXV.—Thymel®zace®. Shrubs. Leaves aliernate or opposite, simple, entire,
exstipulate. Flowers regular, bisexual. Perianth gamophyllous, petaloid, tubular below,
limb 4-5-lobed, lobes imbricate. Gtamens twice as many as perianth-lobes, biseriate,
inser'ed on the perianth, the outer opposite its lobes and at a higher level than the inner.
GCvary 1-celled, free, ovule 1. Fruit a small berry.

LXXVI.—Elmagnaces., bShrubs or trees, usually thorny. Leaves alternate, entire,
clothed beneeth with silvery scales or hairs, exstipulaie. Flowers small, regular, 4-fid, 3
partite or obscurely 2-lobed. Stamens 4, inserted on the perianth. Ovary 1l-celled, free,
ovule 1. Fruii a false drupe, succulent.

LXXVII.—Loranthade®. Darasitic shrubs. Leaves usually opposite or wanting,
entire, thick, exstipulate. Perianth simple or double. Stamens as many as and opposite
the perianth-lobss. Ovary inferior, 1-celled, ovule 1. Fruit a berry or drupe, usually
vincid.

LXXVIII.—Santalace®. Shrubs. Leaves alternate, entire, exstipulate. Flowers
ruinute, polygawmous cr unisexual, regular. Perian:h-limb 3- 5. or 6-lobed. Stamens as

many as and inserted on and opposite the perianth-lobes. Ovary 1l-celled, inferior, ovules
2-4. Fruit o drupe.

LXXIX.—Euphorkiacem. Herts, shrubs or trees, rarely climbing, often with milky
juice. Leaves usually alternate, simple or (Bischoffiu) trifoliolate, usually stipuiate.
blowers unisexual, usuaily small. Lerian:h usnally simple and calycine, rarely (Jatropha,
Eridelia and Andrachne) double or (Euphorbia) O

LXXX.—Ulmace®, Trees or shrubs, sap watery. I.eaves sallernate, simple, stipu-
late. Flowers small, in sxillary clusters or cymes, or females solitary. DPerianth simple,
se'ments 4.8, Blamens as many as and opposite the perianth-segments, rarely
(Holoptelea) twice as many. Ovary superior, usually 1-celled, ovule 1. Stigmas 2, large
or style 2- or 4-fid. Fruit s winged nut, drupe or samara.

LXXXI.—Urticace, Herbs, shrubs or trees, sup watery. Leaves opposite or alter-
nate, simple, stipulats. Flowers small, in clusters usually urranged in spikes, cymcs nr
manicles.  Perinn'h esimple, segments 4-5. rarely 2 or 3 Stamens as many as and
opposite the perianth-segments. Ovary superior, 1.celled, ovule 1. Style simple or none.
Fruit an achene usually invested Ly the dry or fleshy pericarp.

LAXXII.-—Morace®. Trecs or shrubs, wi'h milky latex. Leaves alternate, rarely
{rome figs) opposite, simple (rarely deeply cut), stipulate. Flowers smnll, capitate. apici-
for_m or crowded on the outside or nside of fleshy receptacles; females rarely (Streblus)
solitary cr 2.4 together. Perianth simple, sezments 2.6. Stnmens as mmny as and
oppnsite the psrianth-segments. Ovary superior, 1l.celled, ovale 1. Btyles 1.2, simple or

Lifid.  Froit composed of confluent (single in Streblus) perisnths and often enlarged
reeep acles.
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LXAXIII.—Juglandace®.—Trecs. Leaves alternate, pinnate, exsiipulate Flowers
small, moncecious. Male flowers in catkins. Female flowers in few- or many-flowered

spikes, Perianth adnate to the ovary. Ovary inferior, l-celled, of 2 carpels, vvule 1.
Fruit a drupe or nut.

LXXXIV.—Myricace®. Small evergreen trees. Leaves alternate, entire, dotted with
resin beneath, exstipulate. Flowers minute, unisexual, in cylindric bracteate spikes.
Penanth 0. Stamens 3-6. Ovary l.celled, of 2 carpels, ovule 1. Fruit a drupe.

LXXXV.—Betulacee. Deciduous trees. Leaves alternate, simple, stipulate. Flowers
monocecious. Male flowers in catkins. Female flowers in small catking or spikes. Carpels
3. Ovary subinferior, 2-3-celled after fertilisation, ovules 1-2 in each cell. Styles 2.
Fruit & nut often winged or enclosed in the enlarged bracts.

LAXXVI.-—Fagacew. Evergreen trees. Leaves altermate, simple, stipulate. Flowers
moncecious. Male flowers in catkins. Female flowers 1-3 together, surrounded by an
wvolucre of bracts. Carpels usually 3-4, rarely 6. Ovary subinferior, 2-8-celled after
fertilisation, ovules 1-3 in each cell. B8tyles 3-4. Fruit of 1 or more nuts surrounded by
the erlarged involucral bracts.

LXXXVII.—Balicace®., Deciduous trecs or shrubs. Leaves alternate, simple. Flowers
unisexual, in catkins, each flower in the axil of a bract, perianth 0, disk of 1 or more

glands or cup-shaped. Stamens 2 or more, usually free. Ovary l-celled, placentae 2-4,
parietal. Fruit a capsule. Seed cottony.

I1.—Monocotyledons.

LXXXVII.—Liliace®. Shruba or herbs, oft:n climbing, sometimes armed. ILeaves
elternate or replaced by cladodes, petiole sheathed. Flowers 1- or 2-sexual. Perianth
of 6 free segments. Stamens 6. Ovary 3-celled, superior. Fruit a berry.

LXXXTX.—Palmace®. BShrubs or trees, often spiny, sometimes climbing, stem solid.
Leaves alternate, pinnate or flabelliform. Flowers small in spikes or panicles. Perianth
of 6 lobes or segments. Stamens usually 6. Ovary superior, 1.3-celled or of 3 carpels,
ovales 1-2 in each cell or carpel. Fruit usually a drupe.

XC.—Aracem, Suffruticose clinbers. Leaves alternate, often large, simple, entire
or lobed, petiole often winged and sheathing. lowers siall on a fleshy spadis surrounded

by a conspicuous spathe. Perianth often 0. Stumens 4-6. Ovary 1-2- or 8-celled. Fruit of
berries, distinct or confluent.

XCI.—Gramine®. Btems more or less tufted, woody or herbaceous, hollow, jointed.
Leaves linear, lanceolate or oblong, jointed on to a sheath which is amplexicaul and split
to the base. Flowers small in spikele!s, each flower in the axil of & bract. Perianth
much reduced and inconspicuous. Stamens 3 or 6. Ovary 1-celled, superior, cvule 1.
Fruit a caryopais.

B.—Gymnosperms.

XCII.—Qnetacee, Shrubs, Leaves reduced to sheaths. Flowers small, unisexual.
Male 4owers in small bracteate spikes, perianth 2-lobed, anthers 2-8. sessile on a column,
8-celled. Female flowers 1-3 together, bracteate, ovule 1 in each flower, enclosed in s
perianth which becomes fleshy in fruit.

XCIIT.—Taxacem. X.vergreen trees. Leaves without resin canals, bifarious, linear,
fattened. Flowers unisexusl, perianth 0. Male flowers in subglobcse axillary oatkins.
Stamens about 10, peltate. Female flowers reduced to o single ovule, molitary, sxillary,

seated on a thick disk and surrounded by scales. Fruit drupaceous; seed partially immersed
in the succulent disk.

XCIV.—Pinacem. Exergreen trees or shrubs. Tieaves with resin canals, acicular
scale-like or linear and flattened. Flowers unisexual, periacth 0. Male flowers in
deciduous catkins. 8Stamens numerous, scale-like. Femule flowera in cones consisting of

rumerous scale-like flat or peltate carpels. Fruit 8 woody cone or (Juniperus) berry-like,
seed not exserted. '



A FOREST FLORA FOR KUMAON.

I.—RANUNCULACEA.

Annual or perennial herbs or rarely shrubs. Leaves radical or
alternate, rarely opposite. Flowers bisexual or unisexual, regular or
irregular. Sepals 5 or more, rarely fewer, very rarely persistent, often
petaloid, imbricate or rarely valvate. Petals 5 or more or 0, rarely 4 or
3, hypogynous, imbricate, often minute or deformed. Stamens hypo-
gynous, usually numerous in many rows. Anthers adnate, opening
laterally or outwards. Carpels numerous, rarely 1, free or rarely
coherent ; stigma simple; ovules numerous or solitary, on the ventral
suture. Fruit of one-seeded beaked or plumose achenes or many-seeded

follicles or ravely a capsule or berry.

CLEMATIS, Linn.

Climbing shrubs. Leaves opposite, simple or compound, exstipu-
late, petioles often twining. Flowers solitary or fascicled or panicled,
axillary or terminal. Sepals usually 4, petaloid, valvate. Petals O.
Stamens many. Carpels numerous, distinet, with 1 pendulous ovuie
in each. Fruit a head of sessile or stalked achenes with long, usually
feathery styles.

I.—Leaves ternate. Flowers long-peduncled, in axillary
fascicles.

A. Flowers white; sepals spreading, 1-2 inches long 1. montana.

B. Flowers greenish-brown or greenish: sepals erect
with recurved tips, not exceeding 1 inch long.
1. Twb connate green bracts forming a cup just
below the flower «.. 2. napaulensis.
2. No bracts ... 8. barbellata.
IT.—Leaves bipinnate. Flowers long-peduncled, solitary
or in axillary fascicles. « 4. orientalis.
ITI.—Leaves ternate or 1- or 2-pinnate. Flowers in

panicles,
A. Sepals spreading from the base.
1. Flowers ‘5—°6 inch dinmeter <. B. Gouriana.
2. Flowers ‘6—'8 inch dinmeter <. + 6. grata.
3. Flowers ‘8—1 inch diameter ... 7. puberula.

1
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B. BSepals erect with recurved tips.
1. Filaments hairy throughout.
(a) Leaves glabrescent.
* Leaflets 3—7. Leaves more or less connate
at the base o . ... B. connata.

** Leaflets 3. Leaves not connate at the base.

Leaves lanceolate. Filaments with long
spreading hairs which envelop the anthers 9. acuminate. var. 1

Leaves ovate. Hairs of filaments not enve-

loping the enthers ... «. 9A. acuminata. var. 2.
(b) Leaves tomentose.
Leaves and inflorescence tomentose <. 10. Buchananiana.
Leaves and inflorescence densely velvety
tomentose <. 11. grewieflora.
2. Filaments hairy only in the lower half ... 12. nutans.

I have omitted C. smilacifolis, Wall, of which there are no specimens from this
srea thoogh reported by Messrs. W. J. Lambert and H. G. Champion to occur in Central
and East Almora. This species is characterised by simple, cordate-ovate, sbining leaves
3—7 inches long, 7- 9-nerved at the base, and panicles of brownish flowers 1-1:5 inches

wweter.

1. Clematis montana, Buch.—Ham.—A deciduous climber with
rambling stems attaining 30 feet high and 2 inches diameter. Bark
pale yellowish-brown, very rough, exfoliating in long soft fibrous strips.
Leaves mostly fascicled on arrested branches, trifoliolate. Petiole 15—
3 inches long. Leaflets 1—3 inches long, ovate or ovate-lanceolate,
acuminate, toothed, membranous, glabrescent or rarely hairy, dull
green above, somewhat glossy beneath. Flowers white or tinged pink,
fragrant, 2-3 inches diameter, on axillary fascicled peduncles usually
longer than the leaves. Sepals 1-2 inches long, spreading, membranous,
glabrous or silky outside. Filaments glabrous. Achenes glabrous;
styles exceeding 1 inch long.

Occurs throughout the hills between 5,000 and 11,500 feet. Common in oak forests.
Flowers : April—June.

2. Clematis napaulensis, DC. Vern. Kanguli, Jai. (These terms
are used indiscriminately for any species of Clematis).—An' evergreen
climber with spreading stems often forming dense masses and atiaining
40 feet high and ‘75 inch diameter. Bark pale brown, rough, exfoliat-
ing in loose fibrous strips. Leaves mostly fascicled on arrested branches,
trifoliolate. Petiole usually 1-2 inches long, sometimes less. Leaflets
variable, 1'5—5 by "3—1°2 inches, entire or more or less deeply 3-lobed,
~ometimes to the base, very membranous, usually lanceolate or linear-
lanceolate, acute, glabrous, glossy beneath. Flowers greenish, on axillary
fascicled slender drooping peduncles 1-2'5 inches long. Sepals "6-'7
inch long, erect, densely silky-pubescent outside. Filaments glabrous,
pink. Anthers lilac. Peduncles with two connate membranous green
bracts forming a cup about ‘25 inch below the flower (‘5—75 inch below



I.—RANUNOULACEZAE. )

the fruit), sometimes enlarged and foliaceous. Achenes hairy; styles
exceeding 1 inch.

Occurs throughout the hills between 4,500 and 7,000 feet. Generally scarce and
usually found growing in shady mo1st ravines. Flowers : December-January. Fruit : April-
May. .

3. Clematis barbellata, Edgew.—A deciduous climber with stems
up to 20 feet high and 1 inch diameter. Bark pale brown, very rough,
exfoliating in long fibrous strips. Leaves mostly fascicled on arrested
branches, trifoliolate. Petiole 1'5—3 inches long, somewhat enlarged
at the base and more or less connate on the lengthened shoots. Leaflets
1'5—4 inches long, ovate or ovate-lanceolate, acuminate, more or less
coarsely toothed or often incised, membranous, glabresvent, dull green
above, very glossy beneath; nerves depressed above and prominent
beneath. TFlowers greenish-brown, unscented, 1 %—2'2 inches across,
on axillary fascicled peduncles 1'5—3 inches long. Sepals erect with
recurved tips, ‘6—1 inch long, thick, softly pubescent on both sides,
pale greenish-yellow tinged purplish-brown inside and with a few
streaks of the same colour outside, or less frequently almost entirely
purplish-brown inside and outside. Filaments usually fringed with long
hair. Achenes hairy on the edges and towards the top, otherwise
glabrous.  Styles 1'5—2 inches long.

Occurs on the central and main ranges between 7,000 and 12,000 feet. Common in
karshu and silver fir forests on shady espects. Flowers : May-June.

4. Clematis orientalls, Linn.—A deciduous climber with stems up
to 3 feet long and ‘5 inch diameter, only the basal portion persisting.
Twigs striate, pubescent at first. Bark rough, fibrous. Leaves bipin-
nate, 3—6 inches long. Leaflets ‘3—1 inch long, lanceolate or ovate-
Ianceolate, more or less deeply 3-lobed or -partite or less frequently
entire, acuminate, base narrowed into the petiolule, membranous,
pubescent beneath when young, ultimately glabrous or nearly so.
Flowers yellowish-brown, 1-1'5 inches diameter, solitary or 2-3
together, terminating arrested axillary shoots which usually bear a few
reduced leaves at their apex. Peduncles 3—6 inches long. Sepals
greenish-yellow finely mottled with pale purplish-brown, ovate-acumi-
nate, '6—1°1 inches long, glabrous without, pubescent within. Fila-
ments hairy.  Achenes hairy. Styles about 1 inch long.

Oceurs on the inner dry renges bordering Tibet between 10,000 and 18,000 feet.

It ¢ ws on opem boulder-strewn ground, the stems spreading over the ground surface or

#ir-gpiing over bushes of Caragana, ete. Flowers: July-August. The species described
ir *ar. KXumaonensis, P. Brihl.

8. Clematis Gouriana, Rozb.—A large rambling evergreen climber
‘uth stems up to 50 feet high and 8 inches diameter. Bark pale brown,
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rough, exfoliating in long thin fibrous strips. Branches furrowed.
Leaves pinnate, bipinnate or biternate, usually 6—10 inches long.
Leaflets 2-3'5 inches long, ovate oblong or lanceolate, acuminate,
entire or distantly toothed, base cordate or rounded, thin but firm,
glabrous or pubescent on the nerves beneath. Flowers white .or cream-
coloured, fragrant, '5-'6 inch diameter, in copious axillary and terminal
leafy panicles. Sepals spreading "2-'3 inch long, ultimately revolute,
puberulous, margins tomentose. Filaments glabrous. Achenes hairy.
Styles 1-1°5 inches long.

Occurs throughout the Bhabar and outer and centrel ranges between 1,500 and

4,000 fest elevation. Very common in open miscellaneous forest at the base of the hills,
Flowers : August—October. Fruit : December—March.

6. Clematis grata, Wall.—A climber with stems up to 10 feet high
and °5 inch diameter. Bark pale brown, rough, peeling off in thin
fibrous strips. Leaves pinnate, or a few bipinnate or trifoliolate.
Leaflets usually 5, 1'5—3 inches long, broadly ovate, acuminate, hase
rounded or cordate, inciso-serrate, more or less deeply 3-lobed or-partite,
villous on both sides or glabrate above. Flowers cream-coloured,
fragrant, '6—'8 inch diameter, in large terminal leafy panicles, the lower
branches usually axillary. Sepals spreading, °25—35 inch long,
tomentose outside, caducous. Filaments glabrous. Achenes densely
pubescent. Styles 1-1'5 inches long.

Occurs throughout the hills between 3,000 and B,000 feet elevation. Commeon,
-especially at lower elevations in scrub forest. Flowers : August—October.

7. Clematis puberula, H. f. and T.—A climber with slender deeply-
grooved stem. Young shoots clothed with adpressed hairs. Leaves
pinnate or biternate. Leaflets "5-2 inches long, often very variable on
the same leaf, ovate-lanceolate or lanceolate, simple or more or less
deeply 3-lobed, entire or remotely toothed, base rounded but not cordate,
thin, with scattered hairs on both surfaces especially beneath. Flowers
yellow, about ‘8—1 inch diameter, in lax 3—9-flowered axillary and
terminal panicles. Sepals spreading, ‘4-'5 inch long, silky-hairy on both
gurfaces, margins woolly-tomentose. Filaments glabrous. Achenes silky.

There are no sheets from our area belonging to this species at Dehra Dun, but
there are two sheets in the Herbarium at Kew from the Falconer collection, one of
which was collected at Ukhimath in North Garhwal at 4,000 feet elevation, the other
is simply labelled Garhwal. Flowers probably September-October.

8. Clematls connata, DC.—A deciduous climber with stems 5—10
feet high and up to 1 inch diameter. Stems deeply ribbed. Bark pale
yellowish-brown, fibrous. Young shoots striate, glabrous, often purplish
with 8 waxy bloom. Leaves pinnate, 6—12 inches long ; petioles more
or less connate, the winged portion not more than ‘25 inch broad.
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Leaflets 3—7, distant, 2—6 by 1'5—4 inches, broadly ovate, cordate,
acuminate, coarsely serrate, the teeth apiculate, sometimes lobed,
glabrous or puberulous above, glabrous or hairy on the nerves beneath,
dull green above, glossy beneath; nerves deeply impressed above and
prominent beneath. Flowers greenish-yellow, in few- or many-flowered
lax axillary panicles 3—9 inches long. Sepals '7-1 inch long, erect
with recurved tips, thick, pubescent without and tomentose within.
Filaments hairy. Achenes silky. Styles 1°5-2 inches long.

Occurs throughout the central and outer ranges between 7,000 and 9,000 feet (in

the Punjab Mr. Parker records in down to 4,000 feet). Fairly common in shady forest
but seems to be Jocal. Flowers : August-September.

9. Clematis acuminata, DC. var. 1.—A slender climber with stems
up to 5 feet high and '3 inch diameter. Twigs ribbed, glabrescent.
Leaves trifoliolate, 3—6 inches long, the terminal leaflet nearly twice
the size of the lateral. Terminal leaflet 2'5-4 by °7-1'4 inches; all
lanceolate or ovate-lanceolate, long-acumninate, base 3—5-nerved and
rounded, margin distantly and finely cuspidate-serrate, glabrous above
except for a few scattered hairs, glabrous beneath except for a few hairs on
the nerves. Flowers creamy-white, unscented, about ‘6 inch diameter,
in few-flowered lax axillary leafy panicles 1'5—4"5 inches long. Sepals
'5-'6 inch long, erect with recurved’ tips, thick, with dense short pube-
scence outside, more or less pubescent inside, ribbed. Filaments with
long spreading hairs which envelop the anthers. Achenes densely hairy.

Occurs in the central and outer ranges between 6,000 and 7,000 feet. Probably
scarce. It is found in shady cool forest nnd rocky ravines. Flowers: October—January.

Fruit : April. This is subspecies Wallichii, H. f. and T. vide P. Briihl in volume V of
the Annals of the Royal Botanic Garden, Caleutta.

9A. Clematis acuminata, DC. var. 2.—A climber with stems 4—12
feet high and up to '3 inch diameter. Twigs ribbed, pubescent.
Leaves trifoliolate, 6—12 inches long. Leaflets variable, usually 2—5'5
by 1—3 inches, broadly ovate or ovate-lanceolate, acuminate, base 3- 7-
nerved, rounded or subcordate, margin coarsely toothed, sometimes more
or less deeply 3-lobed, glabrescent above, puberulous beneath. Flowers
pale greemish-yellow, 1—1°5 inches diameter, in few-flowered lax, often
leafy, axillary panicles 4—8 inches long. Sepals '8—1'2 inches long,
erect with recurved tips, thick, with dense short pubescence outside,
more or less pubescent inside. Filaments with spreading hairs not
enveloping the anthers. Achenes pubescent. Styles 1-2 inches long.

Has been collected at Naini Tal where it is common in banj and moru forest
hetween 6,600 apd 7,000 feet. Flowers: September-October. Fruit : April. This plant
is subspecies Sikkimensis, H. f and T. var. Clarkei, O. Kuotze, vide reference under the
preceding species. These two plants, though treated by past authors as varieties only,
have very distinctive characters and are, I think, warthy of specific rank.
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10. Clematis Buchananiana, DC.—A deciduous climber with stemsg
up to 25 feet high and 1'5 inches diameter. Bark pale brown, rough,
Lxfoliating in long thin fibrous strips. Twigs ribbed, clothed with soft
pale tomentum. Leaves pinnate, 6—9 inches long; petioles more or
less connate. Leaflets 3—7, 2—4'5 inches long, broadly ovate or
suborbicular, cordate, acute or shortly acuminate, coarsely serrate, the
teeth apiculate, sometimes 3-lobed, pubescent above, tomentose beneath ;
nerves deeply impressed above, prominent beneath; base 5- 7-nerved.
Flowers cream-coloured, heavily scented like orange blossom, in few- or
many-flowered axillary and terminal pubescent panicles. Sepals 1-1°6
inches long, erect, rather thick, ribbed, narrowly lanceolate, tomentose
on both sides. Filaments hairy. Achenes densely hairv. Stvles 2
inches long. '

Occurs throughout the hills between 3,000 and 8,000 feet. Often very common in
hedges between cultivation, also in open banj forest. Flowers : October-November.

11. Clematis grewiaeflora, DC.—Twigs densely tomentose with
spreading hairs. Leaves pinnate. Leaflets 3—5, 2—4 inches long,
broadly ovate or suborbicular, cordate, acute, undivided or more or less
3- or 5-lobed, serrate, the teeth apiculate, densely tomentose on both
surfaces, nerves prominent beneath, base 5-nerved. Flowers in axillary
panicles shorter than the leaves, the branches of the inflorescence clothed
with very dense short tomentum. Sepals '8-'9 inch long, erect, clothed
outside with dense short yellow tomentum, tomentose inside. TFila-
ments hairy. Achenes densely hairy.

Has bheen collected in the East Almorn Division wherz it occurs according fg
Mr. W. J. Lambert between 2,600 and 6,000 feet. Flowers : November-December.

This species seems to differ principally from €. Buchenanigna in its parts beiny
more hairy, and T am doubtful whether it is entitled to be regarded ns a separate species.

12. Clematis nutans, Royle.—A climber with stems 2—6 feet high
and up to "4 inch diameter. Twigs ribbed, silky-pubescent. T.eaves
pinnate or bipinnate, 4—9 inches long. Leaflets 1—3 inches long, avate
or lanceolate, undivided or 3-3-lobed or -partite, irregularly toothed, rarvely
entire, silky when quite young, ultimately becoming finely adpressed-hairv
on hoth surfaces. TFlowers pale greenish-yellow, about °5 inch long,
drooping, in leafy axillary pubescent panicles 2—6 inches long. Sepals
pale yellow, erect with recurved tips, ‘7—'9 inch long, thick, densely
silkv outside, glabrous inside. Filaments hairy only in the lower half
Achenes silky. Styles ‘6—1'5 inches long.

Occurs slong the outer range of hills hetween 2,000 and 5,000 feet. Fairly

;:‘ammhon. The leaves are pungent to the taste. Flowers: October—December. Fruit:
arch.
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II.—_MAGNOLIACEZ.

Trees or shrubs, sometimes climbing, often aromatic. Leaves alter-
nate, entire or rarely toothed, usually stipulate. Flowers axillary and
terminal, sometimes unisexual, white yellow or red, often showy and
fragrant. Sepals and petals similar, hypogynous, very deciduous,
arranged in whorls of 3. Stamens very numerous or rarely as few as 5,
hypogynous; filamens free or monadelphous; anthers adnate, dehiscing
longitudinally. Carpels indefinite, free or cohering to an elongated axis
or in one whorl; styles usually short; ovules 2 or more on the ventral
suture. Fruit baccate, follicular or of woody dehiscent carpels which are
sometimes arranged in a cone.

Trees. Stamens free ... w. 1. Michelia.
Climbers. Stamens more or less connate .. 2. Schizandra.

1. MICHELIA, Linn.

Trees. l.eaves evergreen or deciduous, enveloped in bud in their
connate, convolute stipules. Flowers solitary, axillary or terminal.
Sepals and petals similar, 9—15 or more, in 3 or more rows. Stamens
numerous, many-seriate, with flat filaments; anthers adnate, introrse.
Carpels in a loose stalked spike; stigma decurrent; ovules 2 or more.
Fruit a lax or dense spike of coriaceous dorsally dehiscing carpels.

Leaves ovate-lanceolate tapering to a long acuminate point ... 1. Champaca.
Leaves oblong, abruptly short-acuminate .. 2. Kisopa.

1. Michelia = Champaca. Linn. Vern. Champa, Hindi.—A
medium-sized or large evergreen tree attaining 5 feet girth and 80 feet
high. Bark smooth, pale grey sometimes whitish. Blaze ‘5 inch,
fibrous towards the interior, pale yellow with orange markings towards the
exterior, the whole rapidly turning orange-brown on exposure. T.eaves
5:5—11 by 2'5—4 inches, ovate-lanceolate tapering to a long acuminate
point, margin entire but sinuate, coriaceons, rather glossy, clothed with
minute adpressed hairs on hoth surfaces when young, ultimately clabrous
or nearly so above, main lateral nerves 10—18 pairs, prominent heneath.
Petiole *75—1'5 inches long, the lower half swollen. Flowers vellow,
sweet-scented, 2 inches diameter, axillary. Teduncle stout *15—'3 inch
long hearing at the apex two ovate, caducous, silky-pubescent bracts
1—1"4 inches long which sheathe the flower-buds and leave an annular
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scar below. Fruiting spike 2—4 inches long. Carpels subsessile, '5-'6
inch long, oblong, dark brown with pale specks, woody. Seeds scarlet.

Plonted round villages and temples throughout the area up to 5,000 feet but not
very common. At Bhalaon in the Ramnagar Division it is found growing in ravines
in sal forest and is either truly wild or has run wild. Flowers: June-July. Fruit:
October-November. '

2. Michelia Kisopa, Ham. Vern. Garari, NG. Kanjira, EA.—
A medium-sized or large evergreen tree attaining 10 feet girth and
125 feet high. Twigs with conspicuous pale circular lenticels, and
with slightly raised stipular rings left by the deciduous stipules. Bark
pale browi, roughish, exfoliating in small thin corky scales. Blaze
"5-1 inch, soft with short fibre, pale yelJow rapidly turning orange-brown
on exposure. Leaves 3'5—7 by 1'25—2'5 inches, oblong or oblanceolate-
oblong, abruptly short-acuminate, base obtuse or acute, entire, coriaceous,
densely clothed with minute adpressed pubescence beneath, pubescent
above when young but soon becoming glabrous, glossy dark green above,
paler and glaucescent beneath ; lateral nerves indistinct. Petiole ‘3—1'5
inches long with two small glands a little above the middle. Flowers
vellow, not or scarcely scented, 1'5—2 inches diameter, axillary. Ped-
uncle stout, "1 inch long, bearing at the apex two ovate, caducous, silky-
pubescent bracts about '3 inch long which sheathe the flower buds and
leave an annular scar below. Fruiting spike 2-3 inches long. Carpels
sessile, '3-'4 inch long, subglobose, dark brown with pale specks, woody.
Seeds black with a dark red covering.

Occurs throughout the hills between 5,000 and 7,000 feet elevation. Sometimes
common in dense shady ravines in banj forest, but genernlly scarce. Flowers : Heptember—
November. Fruit : October-November.

2. SCHIZANDRA, Michanz.

Climbing glabrous shrubs. Leaves exstipulate. Flowers unisexual,
axillary or in the axils of scales near the base of short lateral leafy
branches. Sepals and petals 9—12, imbricate in abont 3 series. Male
flowers ; stamens 5—15 or more, in a spiral series, filaments very short,
free or subconnate, often fleshy ; anthers free or subimmersed in a fleshy
head of confluent filaments. Female flowers; ovaries many, densely
imbricated ; stigma sessile ; ovules 2. Fruit a spike of indehiscent fleshy
1-seeded carpels.

Deciduous. Flowers white. Petiole pinkish ... ... 1. grandiflora.
Evergreen. Flowers ,pink. Petinle not pink . . «. 2. propinqua.

1. Schizandra grandifiora, [fook. f. and T. Vern. Agdli, NG.
Chimgaddi, NG.—A deciduous sinistrorse climber with stems up to
40 feet high and 2 inches diameter. Twigs smooth. reddish-brown with
conspicuous pale raised lenticels. Bark rongh dark brown. Blaze
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‘3-'4 inch, pink, soft, fibrous. Leaves 3'5—7 by 15—3'5 inches,
elliptic-ovate to oblong-lanceolate, acuminate, entire or with small
distant glandular teeth, rather soft and fleshy, somewhat glossy above
when mature, glabrous. Petiole '5—1°5 inches long, pinkish, fleshy,
deeply grooved above. Flowers 1—1'8 inches diameter, waxy-white,
the outermost whorl often tinged pink or green, dicecious, fragrant, on
drooping axillary peduncles '5—1'5 inches long. Fruit a drooping spike
5—12 inches long with numerous carpels attached to the swollen axis.
Carpels sessile, ‘2—'4 inch long, ovoid, red, containing 1 or 2 brown
seeds embedded in a juicy pulp.

Occurs throughout the hills between 6,000 and 10,000 feet. Common in banj, telunj,
karshu, and silver fir forests. Flowers: May-June. Fruit: September—November,

2. Schizandra propinqua, Hook f. and T. Vern. Agali, NG.—An
evergreen sinistrorse climber with stems up to 30 feet high and 2 inches
diameter. Twigs reddish-brown with prominent distant circular pale
lenticels. Bark very rough and often corky, dark brown. Blaze *25-'35
inch, pink, soft, fibrous. Leaves 3'5-7 by 1-2'25 inches, lanceolate or
sometimes oblong or elliptic, acuminate, entire or with small distant
glandular teeth, coriaceous, dark green above, pale and somewhat glaucous
beneath, glossy above when young, glabrous. Petiole '3—'7 inch long,
channelled. Flowers '5-1 inch diameter, salmon-pink or greenish tinged
pink, with a prominent staminal column, all parts of the flower con-
taining a sticky juice. Stamens connate into a fleshy head, salmon-pink.
Flowers usually solitary sometimes two together, axillary. Peduncle
"15—'4 inch long. Fruit a drooping spike ‘5—3 inches long with
numerous carpels attached to the stout axis. Carpels sessile, ‘3 inch
diameter, globose, red, containing 1 or 2 reniform seeds embedded in a
juicy pulp.

. Occurs throughout the hills between 4,000 and 6,000 feet. Fairly common in
banj forest. Flowers : May-June. Fruit : October-November., |
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ITI.—ANONACEAZ.

Trees or shrubs often climbing and frequently aromatic. Leaves
alternate, smmple, entire, exstipulate. Flowers 2-or I-sexual.
Sepals 3 or rarely 2, free or connate. Petals 6, usually thick and fleshy,
generally biseriate, hypogynous, valvate or slightly imbricate, the inner
sometimes absent. Stamensg usually many; filaments short or O0;
anthers adnate; connective produced into an oblong or truncate head.
Carpels numerous or rarely few or solitary, distinct or rarely coherent ;
styles short or 0; ovules one or more. Fruit of 1 or more, sessile or
stalked, 1- or many-seeded, usually indehiscent carpels or rarely of
several coherent carpels. )

MILIUSA, Leschen.

Trees or shrubs. Flowers 1-2-sexual, green or red, axillary or
extra-axillary, solitary fascicled or cymose. Sepals 3, small, valvate.
Petals 6, valvate, in 2 series; outer smaller, like the sepals; inner coher-
ing when young by the margins, at length free. Torus elongated,
cylindric. Stamens definite or indefinite ; anthers subdidymous. Ovaries
indefinite ; ovules usually 1-2. Fruit a ring of globose or oblong 1-
many-seeded carpels.

Miliusa velutina, Hook f. and T. Vern. Dom-sal, R.—A small
deciduous tree attaining 3 feet girth and 35 feet high. Twigs tomen-
tose. Bark dark brown or blackish, rather rough, more or less deeply
furrowed. Blaze "6—1'2 inches, crisp with short coarse fibre, purplish-
brown rpeckled or banded with pale yellowish-brown, juice turning blue
on the blade of a knife. Leaves variable, 3—12 by 2—&6 inches, ovate or
ovate-oblong, acute or acuminate, softly tomentose on both sides, base
rounded or slightly cordate. Petiole '1—'25 inch long. Flowers yellowish
green, ‘7—1'4 inches diameter, in few-flowered leaf-opposed cymes.
Pedicels 2—4 inches long, drooping, villous. Sepals ‘15 inch lomg,
ovate, densely brown-tomentose outside. Outer petals similar to the
sepals, the 3 inner "5—'9 inch long, ovate, thick, silky-pubescent outside.
Stamens numerous. Filaments short. Truit of a number of black,
elliproid, stipitate carpels, "6—'75 inch long. Stipe '3 inch long, woody.

Occura thronghout the sobhimalayan tract and in the outer hills up to 3,000
feet, V(jr_v common in #al and miscellaneous forest in the Bhabar. Flowers : April—
June, with the young leaves. Fruit: June-July.
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IV..MENISPERMACEA.

Climbing or twining shrubs or occasionally herbs, or very rarely
erect shrubg or small trees. Leaves alternate, simple or rarely com-
pound, entire or lobed, often peltate, exstipulate. Flowers dioecious or
polygamous, small. Sepals 6 in 2 whorls, or 9—12 in 3—4 whorls,
rarely fewer than 6. Petals usually 6 in 2 whorls. Male flowers :
stamens usually of the same number as and opposite to
the petals; filaments free or connate. Female flowers : staminodes 6
or 0; ovaries 3 or sometimes 1, rarely 6—12; ovuleg generally solitary.
Ripe carpels drupaceous, with the style-scar subterminal, or (by eccen-
tric growth) near the base.

I.—Leaves not peltate.

1. Leaf-base mnot or slightly cordate. Main

basal nerves 8 or 5 1. Cocculus.

2. Leaf-base deeply cordate. Main basael nerves
—9 « 2. Tinospora.

II.—Leaves peltate.
1. Whole plant glabrous ... 3. Stephania.
2. Tomentose - : 4. Cissampelos.

1. COCCULUS, DC.

Climbing or straggling or erect shrubs, or even trees. TIlowers
panicled or rarely fascicled in the axils of the leaves. Sepals 6 in 2
series, the outer smaller. Petals 6, smaller than the sepals, usually
auricled at the base. Male flowers; stamens embraced by the petals;
anthers bursting transversely. Female flowers ; staminodes 6 or 0 ; ovaries

3—=6; styles usually cylindric. Drupes compressed ; endocarp horseshoe-

shaped, dorsally keeled and tubercled, sides concave but not reduced to a
thin flat septum.

A shrub or small tree ... 1. laurifolius.

A slender climber ... 2. villosus,

1. Cooculus laurifolius, DC. Vern. Tilphara, Gen.—A large
evergreen shrub or small tree, attaining 4 feet girth and 20 feet high.
Twigs smooth, green, glabrous except in the leaf axils. Bark sh'ghﬂy
rough mainly owing to the presence of numerous small raised circalar
lenticels, pale brown. Blaze ‘1—'3 inch, white. 1.eaves 3—8 by 1—1°75
inches, lanceolate or elliptic-lanceolate, entire, glabrous, gl(;ssy dark
green above, pale and glossy beneath, with 3 strong basal mnerves
distinctly pale above. Petiole ‘2—5 inch long, flattened on the upper



14 ’ 1V.—MENISPERMACE L.

surface. Flowers minute, yellowish, in pedunculate capitate cymes
‘2—'3 inch long, solitary and axillary, or arranged in axillary panicles up
to 2 inches long. Drupe '2—'25 inch diameter, globose, shining, black
and juicy, containing a single seed.

Occurs throughout our area between 1,000 and 5,000 feet. Common bordering
streams and in shady open ravines in the hills Flowers: April-May. Fruit:
October—January.

2. Cocculus villosus, DC. Syn. C. hirsutus, Diels.—A slender
climber. Twigs densely grey-tomentose. Leaves variable in size up to
3 by 2 inches, ovate or ovate-oblong, obtuse or retuse, apiculate, base
rounded or slightly cordate, softly tomentose on both sides but ulti-
mately glabrescent, entire or rarely lobed or toothed. Petiole *1—'5
inch long. Flowers minute; male in axillary short-peduncled small
capitate cymes; female in axillary clusters of 1—3. Inflorescence vil-
lous. Drupe ‘2 inch diameter, dark purple.

There is a single specimen in the Dehra Dun herbarium from this area. It is
labelled ¢ near Hawalbagh, Kumaun."” It is likely to occur in the Bhaebar tract and
cuter hill ranges between 1,000 and 2,000 feet. Flowers: February-March.

2. TINOSPORA, Miers.

Climbing shrubs. Flowers in racemes or rarely panicles, axillary
or terminal or from the old wood. Sepals 6, in two series, the inner
larger. Petals 6, smaller. Male flowers: stamens 6, free; anthers
bursting longitudinally. Female flowers: staminodes 6, clavate;
ovaries 3 ;'stigmas forked. Drupes ventrally flat, dorsally convex, round
or oval ; endocarp rugose or tubercled, dorsally keeled, ventrally concave.

Tinospora malabarica, Miers. Vern. Gileh, NG. Gureh, EA.
Gurja, R.—A geciduous climber with rambling or dextrorse stems up to
2'5 inches diameter and 70 feet high, often producing very long slender
tough and nnbranched aerial roots which hang down from the branches.
Bark pale brown often yellowish, smooth, peeling off in thin papery
pieces, a bright green layer beneath the thin outer bark, with large
rcattered wart-like lenticels. Young shoots green with pale pubescence.
Leaves 3—8 by 3—T7 inches, orbicular or broadly ovate, acute or acumi-
nate, rarely retuse, entire, base deeply cordate, rather thick, dull dark
green above, clothed on both surfaces with pale short and
soft pubescence, venation prominent beneath, base palmately 5—7-
nerved. Petiole 3—9 inches long, pubescent, terete, swollen towards
the base. Flowers dioecious, greenish-vellow, '‘2—'4 inch diameter,
with a rather disagreeable smell, arranged in glabrous or puberulous
simple racemes ‘5—4 inches long, the female somewhat longer than the
male. Racemes 1-—5 together in clusters on the leafless stems.
Pedicels "15—'3 inch long, usually =olitary in the female, in fascicles of



IV.—MENISPERMACEE, 15

1—4 in the male. Outer sepals concave ; inner flat. Petals spathulate,
less than ‘1 inch long. Drupes 1—3, ellipsoid, ‘3—'4 inch long, first
yellow then red; endocarp with a prominent dorsal keel and irregular
wart-like tubercles, surrounded by a sticky mucilage.

The species here -described has usually been referred to T. cordifolia. Miers, which
however differs in having smaller glabrous leaves, concave inner sepals and a smooth
endocatp, except for the raised dorsal ridge. T. malabarica is common throughout the
area up to 3,500 feet. Flowers: March-April. Fruit : May while still leafless.

8. STEPHANIA, Lour.

Climbing shrubs. Leaves often peltate. Heads of flowers in axil-
lary stalked umbels or, rarely, solitary or cymose. Male flowers : sepals
6—10, free, ovate or obovate; petals 3—5, obovate, fleshy; anthers 6,
on the rim of the flattened top of the staminal column, bursting trans-
versely. Female flowers : sepals 3—5; petals as in the male; stamino-
des 0: ovarv 1; style 3—6-partite. Drupe glabrous; endocarp com-
pressed, horseshoe-shaped, dorsally tubercled, sides concave, perforated.

I.—Flowers greenish-yellow. Leaves orbicular ... 1. glabra.
IT.—Flowers purplish. Leaves triangular—
1. Teaves orbicular-deltoid, obtuse . 2. gracilenta.
2. Leaves triangular-ovate, acuminate . 3. elegans.

1. Stephania glabra, Miers. Vern. Gindaru, NG.—A glabrous
dextrorse climber with spreading stems usually 5—10 feet high but
attaining 20 feet. Annual shoots smooth, green, terete with a glaucous
bloom, attaining ‘3 inch diameter. Persistent portion of stem nil or up
to 10 feet long and 1'5 inches diameter. Bark rough, pale brown.
Leaves 3'5—9 by 3—3R inches, broadly ovate or orbicular, thin, margin
often sinuate, pale and glaucous beneath, peltate with 9—13 main
nerves radiating from the base. Petiole 3—7 inches long. Flowers
greenish-yellow, ‘1 inch diameter, in simple or compound axillary long-
peduncled umbels.  Peduncles *5—2'5 inches long, solitary or rarely two
together.  Drupe rounded, laterally compressed, ‘2—'25 inch diameter,
glabrous, first green, then vellow and finally bright shining red. Fn-
docarp with 15—21 transverse ridges.

Oceurs throughout the hills between 3,000 and 6,000 feet. The stem arizes from
a large underground rounded tuber up to 9 inches across. Flowers : June—August.
Fruit : October—December. .

2. Stephania gracilenta, Micrs.—A glabrous dextrorse climber with
slender annual stems 2—3 feet high, the basal portion of which is often
creeping and perennial, but more herbaceous than woody. ILeaves 2—3'5
inches long and broad, orbicular-deltoid, obtuse, thin, entire, pale
beneath, peltate with 8—9 main nerves radiating from the base. Petiole
1'5—5 inches long. Flowers pale pinkish-purple, ‘1 inch diameter, in
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axillary long-peduncled solitary umbels. Peduncle filiform, ‘5—1°5 incheg
long. Drupe '3—'35 inch diameter, globose, glabrous, juicy and red
when ripe. Endocarp with 5—10 transverse ridges.

Occurs in the hills betweer: 6,000 and 8,000 feet. It is common at Naini Tal in
moru forest. Flowers: July-August. Froit : September-October.

3. Stephania elegans, Hook. f. and T.—A glabrous dextrorse
climber with stems 2—10 feet high and attaining ‘2 inch diameter,
scarcely woody. Twigs smooth, green, terete. Leaves 2—4'5 by
1'5—2'5 inches, triangular-ovate, acuminate, entire, thin, pale beneath,
peltate with 7—9 main nerves radiating from the base. Petiole '7—2
inches long. TFlowers purplish-red, ‘1 inch diameter, in axillary long-
peduncled solitary umbels. Peduncle slender 1—2'5 inches long.
Drupe "3—'35 inch diameter, pink or red when ripe, juicy. Endocarp
with 5—10 transverse ridges.

Occurs on the central and inner ranges between 3,500 and 6,000 feet. Fairly
common in shady moist ravines in forest. Flowers: August-September. Fruit :
November-December.

4. CISSAMPELOS, Linn.

Suberect or twining shrubs. I.eaves often peltate. Male flowers :
cymose ; sepals 4, rarely 5 or 6 ; petals 4, connate, forming a 4-lobed cup;
anthers 4, connate round the flattened top of the staminal column, burst-
ing horizontally. Female flowers: racemed, crowded in the axils of
leafy bracts; sepals 2 (or sepal and petal 1 each), adnate to the bracts;
staminodes 0; ovary 1; style short, 3-fid or 3-toothed. Drupe ovoid;
endocarp horseshoe-shaped, compressed, dorsally tubercled, sides exca-
vated.

Cissampelos Parelra, Linn. Vern, Pahari, NG.—A deciduous
dextrorse climber up to 15 feet high, but usually much less. Annual
shoots up to ‘2 inch diameter, wiry, green, softly pubescent or tomen-
tose. DPerennial woody portion nil or up to 5 feet long and ‘75 inch
diameter. Bark fairly smooth, pule brown. T.eaves 1—4 inches diame-
ter, orbicular deltoid or broadly ovate, base cordate or truncate, usually
obtuse, mucronate, pubescent or tomentose on both sides but ultimately
glabrous, usually peltate with 5—7 main basal nerves. DPetiole 1—3'5
mches long, pubercent. Flowers minute, greenish-yellow. Male
flowers in pedunculate branched cymes clustered in the leaf-axils or on
long axillary shoots with small leaves and small axillary cymes. Female
flowers clustered in the axils of orbicular bracts arranged in long axil-
lary dense racemes. Drupe ‘2 inch diameter, globose, compressed,
hairy, orange-red. Endocarp with transverse ridges.

Occurs throughout the area wup to 6.000 feet. Very common in scrub forest, and
in hedges Flowers: June-July. Fruit : October-November.
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V.—BERBERIDACEA.

Glabrous herbs or shrubs, sometimes climbing. Leaves simple or
compound, rarely stipulate. Flowers hermaphrodite or rarely diclinous,
regular, axillary, solitary or in simple or compound racemes, usually
yellow or white. Sepals often petaloid, 3—9, in 1—3 whorls. Petals
equal in number to the sepals or twice as many, and, like them, cadu-
cous. Stamens 4—8, usually 6, opposite to the petals: filaments free or
connate ; anthers bursting by two apical valves or longitudinally.
Carpels 1—3, rarely more, distinct; stigma usually peltate. Fruit of
1—3 berries or capsules, usually indehiscent.

I.—Erect shrubs. )
1. Leaves simple ... 1. Berbers.

2. Leaves pinnate r. 2. Mahonia.
IT.—Climbers 3. Holboellia.

1. BERBERIS, Linn. (The Barberries.)

Erect shrubs with yellow wood. Leaves simple, alternate or fascic-
led in the axils of 3—5-partite or rarely simple spines, entire or more
often spiny-toothed. Flowers small, yellow, solitary, fascicled, or in
bracteate simple or compound racemes. Sepals 6, petaloid, imbricate in
two whorls. Petals 6, imbricate in two whorls, usually with 2 glands
inside at the base. Stamens 6, free, dehiscing by ascending valves.

Carpel 1. TFruit a berry, blue or red.
A. Ripe fruit red.
1. Inflorescence a panicle ... 1. Koehneana.
2  Tnflorescence a simple raceme.
(1) Leaves usually toothed, dull green beneath.
(i) Lower pedicels '3—1 inch long ... 2. petiolaris.
(ii) Lower pedicels '1— 2 inch long ... 3. Zabeliana,
(b) Leaves usnally quite entire glossy beneath 4. affinis.
3. Inflorescence subcorymbose or subumbellate

(i) Leaves ‘2—'9 inch broad ... . 5. umbellata.
(ii) Lieaves ‘1B—*25 inch broad .. 6. Lamberti.
4. Flowers solitary «.. 1. kumaonensis.

B. Ripe fruit blue-black.
1. Inflorescence a simple raceme.
(a) Leaves glossy green not glaucous bencath B. aristata.
(b) Leaves pale glaucous beneath.
(i) T.eaves '5—1'6 inchea broad. Secondary

nerves prominent above ... 9. asiatica.
(ii) Leaves *3—‘7 inch broad. Secondary
nerves not prominent above ... 10. Lycium,.
2. Inflorescence subumbellate ... 11, pseudumbellata
3. Inflorescence paniculate ... 12, Chitria. .
4. Flowers solitary, or fascicled 2—3 together. . 13.  Osmastonis.
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1, Berberls Koehneana, C.K. Schn.—An erect shrub 4—6 feet
high. Twigs reddish, glabrous. Spines 1———3-bra,ncl.1ed. Leaves
‘7—1'5 by ‘3—'6 inch, obovate-oblong or oblanceolate, tip rounded and
mucronate, base gradually narrowed, entire or with a few small spinous
teeth, pale beneath and papillose. Petiole 0—'1 inch long. Inflores-
cence a lax-branched panicle, usually pedunculate, 2—4 inches long.
Peduncle and branches slender. Pedicels ‘15—'4 inch long, slender.
Bracts ‘1 inch long. Fruit ‘3—4 inch long, ovoid, red, with no styvle.

Occurs around Budhi, Byans in the Kali valley, East Almora, between 8.000 and
9,500 feet. Flowers : July-August.

2. Berberis petiolaris, Wall. Syn. Berberis wvulgaris, Linn.,
var 1. woulgaris proper. F.B.I.=B. pachyacantha, Koehne. Vern.
Chuntara, Chothra, Kingora and Kilmora. (These names are used in
Garhwal for any species of ‘Berberis).—A large deciduous shrub up to 20
feet high and stems up to 6 inches diameter. Bark rough, pale grey
or brown. Blaze bright yellow. Twigs glabrous, reddish-brown.
Spines usually simple on the twigs, often 3-branched lower down.
Leaves 1'5—5 by '7—1'5 inches, obovate or oblong-lanceolate, thin,
membranous, closely but rather irregularly toothed or entire, rather
abruptly narrowed towards the base which then gradually tapers to a
long point, dull green above and below, not glaucous beneath. Petiole
variable, but sometimes distinct up to 1'5 inches. Inflorescence a
simple, lax, glabrous, pendulous raceme 1—2'5 inches long. Lower
pedicels "3—1 inch long. Fruit ‘3—'4 inch long, oblong, red; stvle very
short.

Occurs on the slopes of the main Himelayan range between 8,500 and 11,500 feet.
Appears to be local and rather scarce. Tt is found in karshu and silver fir forest. My
specimens numbers 626, 627 and 661 are taken as helonging to this species. Flowers :
May-Tune. Fruit : Qctober-November.

3. Berberis Zabeliana, C. K. Schn.—A deciduous shrub 4—8 feet
high with stems up to 1 inch diameter. Twigs glabrous. Spineg 0 or
1—3-branched, usually 3-branched. Teaves 1—3'5 by ‘5—1'5 inches,
obovate or oblong-lanceolate, finely cuspidate-serrate, rather abruptly
narrowed towards the base which then gradually tapers to a point, reti-
culate, dull green above, pale and scarcely glaucous beneath. Petiole
variable but sometimes distinct up to ‘75 inch. Inflorescence a simple
glabrous stiff raceme '5—2 inches long. T.ower pedicels ‘1—'2 inch
long. Fmit “4—'5 inch long, oblong, red; style very short.

Has been collected above Dhanpur in Central Garthwal where it is found between
9,000 and 9,500 feet in karshu forest. Probably scarce. My specimen number 1094 is
taken as belonging to this species. Flowers : May. Fruit : October-November.

5. Berberis affinls, Don. Syn. B. coriaria, Royle.—A deciduons
shrub 4-—10 feet high with stems up to 15 inches diameter. Twigs pale
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straw-coloured, glabrous. Spines 0 or 1—3-branched, strong. Leaves
1--2'5 by ‘35—'7 inch, oblanceolate, usually with an apiculate apex,
base gradually narrowed, entire or rarely with a few cuspidate teeth,
glabrous, with strong reticulate nerves, unglossed green above, glossy
and not glaucous beneath. Petiole 0—'1 inch long. Inflorescence a
simple raceme 1—2 inches long, the lower branches rarely producing 2
or 3 flowers in vigorous specimens. Pedicels stout, "15—3 inch long.
Fruit ‘4—'5 inch long, oblong, red; style short.

Occurs alohg the main Himalayan range between 9,000 and 11,000 feet. Fairlv
common in open karshu forest on warm aspects. Flowers: May-June. Fruit: Novem-

ber.

5. Berberis umbellata, Wall, including Berbrris Jaeschkeana, C.K.
Sch. Syn. B. Garhwalensis, C. K. Sch.—A small deciduous shrub
usually 2—4 feet high but attaining 8 feet with stems up to 1 inch dia-
meter. Twigs and voung shoots often reddish, glabrous. Leaves vari-
able "5—2 by '2—'9 inch, obovate oblanceolate or spathulate, entire or
spinous-serrate, glabrous, dull green above, dull pale and glauncous
beneath. Petiole 0—'2 inch long. Inflorescence subcorymbose, few-
flowered, 1—1'5 inches long. Peduncle 0—1 inch long. Pedicels
'3—"T inch long. Fruit oblong, '4—'6 inch long, bright red, with no
style.

Occurs on the main Himalavan range and interior dry ranges from 9,000 to 12,000
feet. It is o common gregarious shrub forming patches in openings in karshu or blue
pine forest or scattered over bare southern aspects above forest level. At high elevations
it is reduced in all its parts, and these forms correspond with B. Jaeschkcana, C. X. Sch.
The leaves turn hright orange and scarlet before falling. Flowers: May-June. Fruit:

October-November.

6. Berberis Lamberti, Parker.—A dwarf shrub with erect stems
2—2'5 feet high. Twigs pale vellowish, glabrous. Spines 1—3-bran-
ched, slender, shorter than the leaves. Leaves '6—1 by "15—'25 inch,
linear-lanceolate, entire, tip terminating in a sharp spine, margin
involute, base gradually narrowed, sessile, undersurface pale and
glancous not papillose, the nerves plainly visible. Inflorescence long
peduncled, subumbellate or in very short racemes. Peduncle "5—1°5

inches long, slender. Pedicels ‘2—'5 inch long. Fruit ‘4 inch long,
ovoid, red, with no style.

Has been found in the East Almora Division nt Humdhurs and Ratapani in Johar
by Mr. W. J. Lambert after whom the plant was named. It was seen between 8,500
and 9,500 feet. Frmit: Ootober.

7. Berberis kumaonensis, C. K. Schn.—A' subdeciduous dwarf
shrub with stiff erect stems 6—9 inches high and np to ‘25 inch

f]ialneter. Twigs glabrous. Spines 2- or 8-branched, usually exceed-
ing the leaves. T.enves '3—'75 hy ‘24 inch, oblanceolate obovate or
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orbicular, with 2—6 sharp spinous teeth or rarely entire, veins pro-
minent, glabrous, sessile. Flowers solitary. Peduncle ‘3—'5 inch
long. Fruit '3—'4 inch long, ovoid, red, with no style.

Occurs on the slopes of the main Himalayan range between 9,000 and 12,000 feet
elevation. It is found on exposed open grassy or rocky slopes usually on south aspects

and it tends to form small dense gregarious patches a few feet across. Flowers : June—
August.

8. Berberis aristata, DC. Syn. B. aristata, var. floribunda,
F.B.I.—A large deciduous shrub usually 6—12 feet high but attaining
15 feet with stem 8 inches diameter. Twigs whitish or pale yellowish-
brown. Bark pale brown, closely and rather deeply furrowed, rough.
Blaze "2—-'3 inch, bright vellow with coarse reticulate fibre. ILeaves
1'5-4 by "6-1'3 inches, obovate or elliptic, entire or spinous-toothed, hase
gradually narrowed, with prominent reticulate nerves, glossy dark
green above, glossy pale green but not glaucous beneath. Petiole 0 or
distinct up to '15 inch. Inflorescence a simple drooping raceme 1—J
inches long, dense-flowered. Pedicels stout '15—'25 inch long. Fruit

'3—'4 inch long, ovoid, blue-black with a thick pale bloom; style
distinct.

Occurs throughout the hills between 6,000 and 10,500 feet. Common in openings
in forest on warm aspects, frequently in secondary growth. It often forms gregarious
patches. Flowers: April—June. Fruit: September—November.

9. Berberis aslatica, Roxb. Vern. Kilmoru, RK and EA.—An
evergreen shrub 4—6 feet high and stem up to 4 inches diameter. Bark
rough, furrowed and somewhat corky. Twigs glabrous or shortly
pubescent, pale yellowish. T.eaves 1—2'5 by '5—1'5 inches, oblong,
elliptic or broadly obovate, usually with large distant spinous teeth,
sometimes entire, very coriaceons, dark green with very prominent
primary and secondary pale reticulate venation above, glaucous beneath.
Petiole 0 or distinct up to "4 inch. TInflorescence a simple raceme up
to 1'2 inches long, often with a few long-stalked flowers at the base.
Pedicels '15—'4 inch long, slender, often glancous. Fruit '3—'4 inch
long, ovoid, blue-black with glaucouns bloom ; style distinct.

QOccurs throughout the hills between 2,000 and 8,560 feet. Common in opeb
forests of banj or chir, and often abundant and gregarious on waate lands near cultivation.
Flowers : March-April. Fruit : May-June.

10. Berberls Lyciam, Roylc.—An evergreen shrub usually 4—6
feet high, but attaining 12 feet high and 4 inches diameter. Twigs pale
yellowish, glabrous or minutelv pubescent. Bark rough and rather
deeply furrowed. Blaze "2 inch, bright yellow with coarse reticulate
fibre. T.eaves 1—3 by "3—'7 inch, lanceolate or marrowly obovate-
oblong, coriaceous, entire or with a few large spinous teeth, dull green
above, pale and glaucous beneath, secondary nerves not prominent on
the wpper surface. Petiole 0 or distinet up to '1 inch. Tnflorescence
a simple raceme ‘5—1'5 inches long, often with a few long-stalked
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flowers at the base. Pedicels slender, green, '2—'5 inch long. Fruit
ovoid, '3 inch long, blue; style distinct.

Occurs in Garhwal and also in the Ranikhet Division, but has not been found in
the other divisions. In Garhwal it is a fairly common shrub on waste ground and in
secondary ecrub near cultivation. It is found between 2,600 and 8,500 feet. Flowers :
March—May.

11. Berberis pseudumbellata, Parker.—A deciduous shrub 5—12
feet high with stems up to 2 inches diameter. Twigs glabrous, some-
times glaucous and often deep reddish-brown. ILeaves ‘6—1'5 by
'35—'6 inch, obovate or spathulate, entire or rarely spinous-serrate,
base gradually narrowed, apex rounded and somefimes mucronate,
glabrous, membranous, dull green above, pale dull glaucous green
beneath. Petiole sometimes distinct up to "4 inch. Inflorescence sub-
umbellate, 3—7-flowered. Peduncle up to '5 inch long.  Pedicels
slender '2—'6 inch long. Fruit '3 inch long, ovoid, blue-black with
glaucous bloom ; style 0.

Occurs on the dry interior ranges of North Garhwal in the vicinity of Laung and
Malari. It is found i1n blue pine forest as well as in open dry scrub. Flowers: May-
June.
