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PREFACE
THE L U R of
~ the magnificent Magnolias, Rhododendrons, Prirnulas, Gentians
Anemones, Meconopsis, and many other charming blooms which adorn the
temperate and the alipine zones of t,he snowy peaks of the East Himalayan
ranges of Darjeeling and the Silckim mount.ains attracts lovers of flowers, botanists, natura.list,s,artists and mountaineers from all parts of the globe for study,
and inspiration. The ICangchenjnnga (28,208 ft.) and the other
snowy peaks-many of which reach an altitude of 20,000 feet-form lower
(10~11a vast sinl>hithcatrefor the most diverse types of vegetation. The rich
vegctatio~lof-l )arjeeli~~g
and the Siltliim-Himalayas is unique, and is well
l<no\vnfor its ;~],unda.nc'eof spccies and luxuriance of growth. Both the flowering plants from the tiny Gentiana, creeping Fragaria, Potentilla, Androsace,
Saxifraga, Cassiope, Arenarin, and other a,lpines occurring in the grassy glades
and alpine screes and nleadows to the giant Magnolia, Quercus, Acer, Betula
and Abies (Fir trccs) of the temperate rain forests, and the non-flowering Cryptogams :-Fungi, Algae, Lichens, Liverworts, Mosses, Lycopodiums, Selaginellas, Equjsctums and Ferns including the tall trce fern Cyathea spinulosa-all
grow in well-ordered successions forming complex plant-communities a t different
elevations from the foot of the mountains up to the snows. Of all the flowers the
Rhododendrons of Darjeeling and the Sikkim-Himalayas are the glories of these
hills. There is no fairer country in the world tl1a.n the slopes of the Himalaya
where forcsts of Rhododendrons abound. "I held my breath in awe and admiration. Six or seven successive ranges of forest-clad mountains as high as that
whercon I stooc1"-nrrot,e Sir Joseph Hookcr from Darjeeling-"intervened
between me and a dazzling whitc pile of snow-clad mouatains, among which the
gia.nt pea,l<of T<:~ngchcnjungarose 20,000 feet above the lofty point from which
I gazed. Onling to the clearness of the atmosphere, the snow appeared, to m y
fancy, but a Ecw miles off, a,nd the loftiest mountain a t only a day's journey.
The heavenward out.line was project,ed a,gadnst a pale blue sky. Such is the
region of the Indian R,hododendrons. I t may not be my lot again to live amongst
them but from afa,r in quiet contempla.tion, 1 will lift up mine eyes unto the
hills." A panoramic view of the Town of Darjeelillg,
of Hill
stations," with snowy l~ealisof ICangchenjunga range is an amazing sight.
Collect,ifons of plants in a scientific manner from this what is called the" Land
of E'lo~vers" was started from Hooker's botanical expeditions in these hills in

1848-49. Since then vast collections of plants including Perns and Fern-allies
of Darjeeling and the Sil<kinl-I-Iimalaya accumulated for a period of over a
century and a decade. These are well represented i n the Herbaria of the Royal
Botanic Garden, Kew (London, England) ; British Museum (Natural History),
London ; Royal Botanic Garden, Edinburgh (Scotland) ; and the Royal, now
Indian, Botanic Garclen, Calcutta (India). The Herbarium of the Lloyd Botanic
Garden, Darjeeling, also possesses a goocl collection of the local plants. The
author availed himself of the opportunities of examining and studying all these
collections stored in these Herbaria in India and abroad. Prolonged field study
of the vegetation was also carried on f o r years during his many botanical exlporations in these parts of the Eastern Himalaya. Different routes reaching the
borders of Nepal oil the west, Tibet on the east and north were talren from time
to time. The Terai, Dooars, the lower hill forests, the middle and uppcr hill
forests, in fact,S,t h e floras of the tropical, temperate and the alpine belts including
Hard Fungi, Algae, Lichens, Mosses, Liverworts, Fern and Fern-allies, all were
ransacked from one end ofthe territory to the other in different seasons of the
year for over a pe riod of a quarter of a century. The lower plants, Algae, Lichens,
Liverworts, and Mosses may, however, in future be collected in a more thorough
manner to enrich the existing collections of the author kept in the Herbarium of
the Indian Botanic Garden, Sibpore. These, when worked out, will form the
subject of several books. Specimens of Hard Fungi collected b y the author
and others from time to time in these hills were presented to Dr. S. R. Bose,
the well-known mycologist, for his study and preservation in the Herbarium
of the R. G. K a r Medical College, from where i t would perhaps be shifted and
permanently housed in the Herbarium of the Indian Botanic Garden, Calcutta.
Although syn-ecological aspect of the vegetation was generally studied,
detailed accounts of the various plant communities of the tropical and temperate rain-forests and alpine formation have been omitted. Completc account
of the associes and association, consocies and consociation, groups, ecads ancl
families growing either as pure or mixed communities a t different elevations
from 500 feet to 18,000 feet up to the snow level, will form the subject of anothcr
treatise. A brief outline, however, of the main plant- communities has been
incorporated i n the introduction to this work. Study of the composition of the
various associations in their altitudinal succession should exhaustively be studied
in every detail with reference to the habit a t of each species occurrir~gin these
mountains. Every individual species in season and out of season is an interesting unit composing the association. Consequently, detailed autecological

A panomInIc view 9t tRe town. af Darjeebg, the Queen of HiU-StsLnq.

studies and investigation on the different species, range of their distribution
and migration with morphological modifications under various micro-ecological
conditions will throw much light on the nature and life-history not only of the
individual species occurring in tropical, temperate and alpine zones, b u t also
on the nature and the characteristics of the general features of the vegetation
of this one of the richest and the most interesting phyto-geographical regions
of the sub-montane and the montane vegetation of the world,

It is hoped t h a t this book will serve the purpose of supplying necessary informatfon on almost all the common plants of this part of the East Himalaya.
I n dealing with this vast subject single handed, i t is likely t h a t there might be
be some omissions and commissions here and there or some printing mistakes
that might have escaped the author's attention. These will be rectified in
the future ediiion.

' 6BISWAS''
P-19, Old Ballygunge Road,
Calcutta,
lndia.

KALIPADA BISWAS
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EXPLANATION OF PLATES
Sunset in Kangchenjungha.
Devil dancers with curious masks.
A Hat day (market day) in Tode Tancta a village on the eastern border of Bhutan and

West Bengal.

Young Bhutanese girls and two young boys who work as porters.
A Sikkimese married lady wearing a bangle of conch-shell.
ground.

Dr. W. Stearn in the back

An octogenerian Sikkimese with his grandson smoking through a pipe locally made
from bamboo reed.

Sisters and brothers from the border of Tibet and North Sikkim on their way to Gangtok
via Ladak. The head is decorated with flowers of Orchid and Rhododendrons.
Group of villagers in Lachen. In the centre a man holding a hollow bamboo and a
bottle containing Thumtia-a
kind of country liquor fermented from grains of
Elusine coracana. This drink is sucked from long bamboo vessel through a reed pipe.
Sikkimese in Lachen holding a conference.
such meetings.

Women representatives also take part in

Another aspect of Panchayet like assembly fully represented by elders, boys and girls.
The author with Stearn, Naskar, Rai was present at the conference on invitation.
Initiation ceremony of a boy into Lamaism. The head Lama in yellow robe, cap and
prayer wheel. Standing on his right and left are the father, the mother, and the
other members of the family with the author and members of his party.
Jogendranath Naskar, Herbarium Assistant,
villagers.

at

work

watched by

inquisitive Lachen

Dr. K. N. Katju, the Governor and Dr. B. C. Roy, Chief Minister, West Bengal with the

author after inspection of seed collection, Herbarium and office of the Lloyd Botanic
Garden, Darjeeling.

Shri Jawhar!al Nehru, Prime Minister of India receiving a bouquet from a girl atudent
of Darjeeling at the entrance to the conservatory of the Lloyd Botanic Garden,
Darjeeling.
A collection of Begonias. Calceolarias, Primulas, Asters and Orchids in the glass house
of the Lloyd Botanic Garden, Darjeeling. Dr. B. C. Roy, Chief Minister, West
Bengal-examining
the curious pouch of the flower of Calceolarias watched by
Shri J. L. Nehru, Shri V. K. Menon and Mrs. 1ndil.a Gandhi.

(a) Group of ornamental flowers in the glass house of thc Lloyd Botanic Garden, Jhrjeeling.
(b) A general view of the glass house. seen from outside, of the Lloyd Botanic Garden,
Darjeeling.
A tree of Ginkgo biloba popuplarly known as (Maiden hair tree) about 30 ft. tall in the
ground of Kalimpong Industrial School.

The palace of His Highness the Maharaja of Sikkim.
Mr. W. Stearn, a Lama and the author examining a rare Tibetan manuscript in front of
Lachung monastery.
The author examining Rhododendron collection at Chung-thang with Narjit mali on h e
way to Jelap La.

A penoramlc vlew of the town of barleellng, the Quecn of H111-Stat.ioru,
The author with two Sherpa gir,li and She a porter wearing Docha (a kind

of wolled
boots) comfortable for walk~ngon roug? roads and climbing high mountains.

A respectable Tibetan lady In her typical costume and locally made characteristic gold
ornaments set with preclous stones, sitting in the rock garden of the Lloyd Botanic
Garden, Darjeeling against the background of blooming Antirrhinums.
Portion of a typical tea garden with shade trees in the Tetai and duars of Darjeeling
and Jalvaiguri districts.
Tea bushes in the foreground with betelnut trees ( A r e a catcchu) an additional source
of income to the plantation.
Plucking of tea leaves, by expert hill-girls.
Portion of the fields of Cardamom (local known as Bara Elachi, Amomum subulatum)
on the hill slopes of Tista rivcr at Dikchu and Singhik on the way to' Lachen.
Hill boys in female dress perfomling a folk dance welcoming Shri B. Majumdar, Minister,
Commerce and Industries, West Bengal during his visit to Rongo plantation.
A portion of the Rongo Cinchona plantation with 12-15 years old trees of Cinchona
ledgeriana (hybrid) in the foreground.

Nepali girls engaged in debarking uprooted Cinchona trees. On the right is Late H. J.
Macey, the Special Officer, Directorate of Medicinal Plants.
A portion of Cinchona plantation in Munsong under the shade of Alnus nepalensis o n
the right. Crotolaria anagroides on the left growing g~,egariously.

Drying and storing of Cinchona bark in a drying shed .at Rongo.
The favourite hut where Dr. Rabindranath Tagore, N.L., the world famous poet and
philosopher used to rest and muse and write poems when he used to stay at the
Mungpoo Cinchona Plantations. T o cornmemolate his memory this place is now
used as the labour welfare centre. In the foreground Miss Anita Biswas and
Shrimati Saraju Biswas, the author's daughter and wife paying homage to the post's
hut. In the back ground a full sized tree of Aesculus punduana in the Himalayan
Horsechestnut Tree.
A portion of the plot under Acorus calamus.

Its rhizome is a remedy for obstinate cough.

Felling and clearing of a little portion in Kumani forest a r m of Rongo, for extension
of Ipecac plantation.
A view of thousands of Ipecac kamras (sheds) under which are cultivated Psychotria
ipecacuanha on a large scale for production of Ernetine and other medicines from
h e root.

Ipecac plants grown undcr shade andd in an atmosphcrc saturated with humidity.
Portion of Rye field. Shri T. S. Ramkrishnan, Plant Pathologist, Rubber Board, Kottayam,
examining Ergot on the spikes of Rye with Shri S. K. Prodhan, Manager, Ipecac
Plantation, Rongo; Shrj N. C. Ghosh. Agricultural Assistant, and Shri Nutbehari
Ghosh, Botan~st, Medic~nal Plants, Rongo.
Shri Ramakrishnan counting n ~ ~ m h eofr Ergot bodies o n a single spike against the background of a drying paper.

The Ergot bodies p r d u c e d from different strains of Fungus, and o n Rye spikes at Rongo.
Ergot bodies collected from different statisticnl plots in Rongo are being dried.
weighed and stored each in n separate bottle for chemical analysis and sale.
The research scholars of Dr. A. K. Shnrma of the Botany Department of the University
of Calcutta, are engaged in crossing flowers of Mentha pcperita with those of M.
arvensis and collecting materials for cytogenetical studies.
A u o u p of tree ferns in the Lloyd Botanic Garden, Darjeeling.

View of Kangchenjunga as seen from Observatory Hills, Darjeeling.
Rhododendron campanulat~lm in the foreground as seen from Sandakphu with Kancchenjunga range in the background.
Mt. Everest from Tiger Hill. The peak in the centre is the Mt. Everest, o n the right
is Makalu, and o n the left is Lotse.
Talung peak seen from the bank of Lachen river.
The Herbarium of the Lloyd Botanic Garden, Darjeeling.
Dr. B. C. Roy, Chief Minister, West Bengal, discussing with the author about the result
of introduction and acclimatisation of exotic medicinal plants in Darjeeling district
and their possibility of cultivation in the plantation of Cinchona.
The conservatory (Hot House) of the Lloyd Botanic Garden, Darjeeling where rare ornamental plants, season flowers and ferns are grown inside glass houses.
A comer of glass house in Lloyd Botanic Garden, Darjeeling with display of giant
Begonias, Gloxinias, Cinerarias, Dcndrobium densiflorum and other ornamental plants
all in full bloom.
The giant Lily-Lilium
giganteum, with its long erect flowering stalk with large beautiful
white somewhat pendulous trumpet shaped cream coloured flowers.
Pandim peak (22,020 feet) as seen from the snout of Alukthang Glacier (14,000 feet).
Left foreground with patches of snows there a small association of densely interwoven prostrate bushes of Juniperus pseudoasabina are seen covering hill-slopes.
Base of a Conifer tree (Picea marinda) showing portion of the bark removed from the
trunk for using the sheet bark as a roofing material for the huts by the Sikkimeses.
A Terai forest at Lhe foot of the hills showing typical associations OF trees, shrubs and
tall herbarious association with H. P. Naskar ex-herbal-ium arsistant.
Dr. Kabalchich, Director, Botanic Garden of the Institute of Medicinal Plants, U.S.S.R.
and Mr. Popov, interpretor and Radio speaker, Moscow, U.S.S.R. collecting Dioscorea
specis in a thick reserve forest of a sanctuary for the wild animal during their visit to
the Rongo plantation.
Mr. Popov is seen hanging from one of the strong cord like liane and Dr. Kabalchich
watches with amazement the strength of the cord like stem of the climbers coming
down from the branch of a tall tree a height of about 80 ft.
A portion of the reserve forest in Kumani showing the density of a mixed evergreen
and deciduous forest forming a part of the plantation of Ipecac and Medicinal
Plants of the Government of West Bengal along the border of Bhutan.
Portion of the dense forest in the upper Duars with the bridle path leading to Bhutan
from Buxa Duars at about 5,000 feet with dense mixed middle Himalayan hill forest.

In the foreground the author with gun in hand, Dr. S. Das Gupta, formerly Head of
the Department of Botany, Lucknow University, at present Vice-Chancellor, Kalyani
University, West Bengal and Shri Haripada Nackar.
Gleichinia glauca in the foreground and below more delicate G. linearis with characteristic
dichotomously branched fronds as seen over the hill-sides o n the way to Darjeeling
town between Sonada and Darjeeling at an elevation of about 6,000 fcet.
A characteristic association of Quercus, Bctula, Rhododendrons, Abies Webbiana and
others in the Singalila range near Tonglu-Sandakphu Nepal border-above
11,000 f e t .

Typical bushes of R. Rarbatum. R. Thornsoni, and othcrs in flower.
The road to Phmlute from Sandakphu showing the association of tall trees of Abies
Webbiana getting more and more scarcc above 12,000 feet giving place to Juniperus
pseudosabina, with snow of Kangchenjunga.

Patches of Juniperus pseudosabina and Cotonenstdr microphila below and- a
road to Phalute. Sinahla ridge and Guicha-La.

h t
b

The Quercus association in between 8,000-10,000 feet are laden with epiphytic mosses
and Lichens with sometimes bunches of Orchids-Coelogyne precox, A m p e t a end
Vaccinium creeping over the branches and throwing out pendulous red and scarlet
flowers.
Pmnus puddum tree in full bloom in autumn after shcdding of leaves.
Brunfelsia suaveolens-a
common gregarious shrub along middle hill forestgood soil
binder. The long drooping white bell-shaped pretty flowers are very charasteristic
and attract notice from a distance.
common in the lower hill forest and
In the foreground is the Pandanus furcalw-very
is secn forming a dominant plant in the S:ll forest while going from Darjeeling to
Kalimpong below the view point along the Peshok road and also in Mungpoo, Musong
and other areas.
A patch of Lycopodium clavatum-with

4,000 to 6,000 feet.
P r ~ m u l acardophyla-as
Clintonia alpina Bth.-in

cones, abundant in the middle hill forest between
In the foreground is a small hush of Melastoma malabathricurn.

secn in the crevices of a boulder-ll,R00

feet, in Sondakphu.

shady moist place of the hill-sides of Sandakphu ridge.

Viburnum-cordifolium-wiry-sidc

Sandakphu.

(Foreground) Fritilaria-(background)
hills.

Rhododendron campanulaturn common in Sandakphu

Prirnula cunninghami in moist and shady spots in Sandakphu.
Rhododendron anthopogonSikkim, Gangtok-Tibet-12,000-16,000
Dendrobium spatheceum-Ari

Sikkim-6,000

feet.

feet.

The Coronation Bridge over mighty Ti\ta river joining Sikkim towards the north-east
and Bhutan north-west Bengal and Assam o n the south-east.
The middle hill-forests on either sides of Tista flowing to the south-at
the Railway bridge of Assam link Railway.

the far end is

At the border of North-West Bengal the Bhutan hills and valley and Rongo range
separated by the Jaldhaka River whose waters ultimately disgorges into the Brahmaputra river in the plains.
The Tista river flowing towards Sikkim.
here and there in the foreground.

The middle hill-forests with wild. Banana tress

The road to Gangtok-Sikkim a few yards across the Coronation Bridge arched over by
Indian rubber trees-Ficus
elastica. with marks of incisions left still on the trunk
for extraction of latex for manufacture of rubber when it was in great demand during
the war.
Rongpo suspension bridge across Rongpo river-a
tributary of the Tista. This bridge
forms the boundary of Sikkim and West Bengal and is the checking station for
foreigners.
A general view of Gangtok, capital of the Sikkim State. In the centre background is
the Maharaja's palacc and monastery adjacent to the palace.
The front door of the monastery of the Maharaja's palace. (L. to R.): Attendant, Shri S.
Riswa~; a Lama of the monastery standing; the author; and one old Lama sitting
and Dr. J. C. Sen Gupta.
Huttonia nepalensis with charactcristic drooping spikes and white bracts seen along the
roadside on the way to Lachen in the lower and middle hill forests at eltit*
4,000-5,000 feet.

Mlhonl. nepalenrlc wlth bunched of opnayb of yellow flowem found abundrat In Ul,
valley. Juglans regla, Michelle, Betula, Querceas are common i thfs area on the
road to Lachen.
The Lachen river flowing down from the Lachen glacier with icy cold water rushing
down with constant roary noise. On either sides typical upper hill-forests.
A group of Rhododendron campanulatum in full bloom and Viburnum in the background.
Here sub-alpine species are common near Lachen.
The village of Lachen partially covered with the apple trees in full bloom.
A tropical mixed association of upper hill forests with dominant Rhododendron srboreum
R. barbatum and others all in full bloom mixed with Betula and Quercus species.
Upper temperate hill forest north from Lachen with snow covered path and what may
be called ice tongues flowing down from the top of the hills here and there above
10,000 feet. Along this road further north towards barren and bleak countryside
alpina.
are found the insectivorous plant-Pingnicula
Further across the suspension bridge over the Lachen river with upper temperate forests
on either sides of the river the load leads to Zemu valley and Green Lake. A
few sturdy Sikkimese are on their way to Tibet standing below the bridge.
Strong and Sturdy Tibetan5 wearing characteristic woollen coats docha footwear with
heavy loads on their back are on the march to Tibet across the bleak and barren
stony paths partially covered with snow.
The Lachung valley with a patch of trees.
trickling from the hill side.

In the far end is seen a silvery water-fall

The bed of the Lachen river near Thangu at about 12,000 feet with the islet in the
bed of the river f o ~ m i n ga natural rock-garden overgrown by sushy Juniperus recurva,
trailing J. pseudosabina, low bushes of Rhododendron setosurn, with pink flowers,
R. glaucum, R. anthopogon. R. lepidotum, Daphne and a sparse ground association
on the sides and sandy beds of Myricaria germanica, Ephedra sexalites, Cassiopa
fastigiata and other alpines.
The snow peaks with Thangu bungalow sheltered below the Thangu-ridge. The valleys
and river-beds are dotted with the usual alpine scrubs. On the right is the cave
where Sir J. D. Hooker took shelter with his porters. The cave is cosy and warm
when fire is kept burning.
feet showing on the right-the
road to Donkya-La
The barren hill valleys-13,000-14,000
-the pass to Tibet from North Sikkim. Small trees of Juniperus recurva and J.
pseudosabina, Arenarias. Coloneaster, Vibmmenses and other alpines are seen.
Terrace cultivation in Sikkim at 3,000 to 5,000 feet where rice, wheat, barley, maize, and
potatoes brickwheat are cultivated. The land is fairly fertile.
O n the way to Jelap-La is often seen caravan of mules driven by sturdy Tibetans carrying
goods from Kalimpong returning after selling mainly wool from Tibet.
Pendulous branches of Vaccinium sp. covering a boulder in full bloom o n the way l o
Changu-Nathu-La.

An association of Rhododendron campanulatum-seen
scattered all along the road to Changu.
and Juniperus recurva.

in full bloom with its pink flowers
In the background are seen Abies Webbiana

(i) The Changu-Lake with the partially covered Nathu-La Range t o the left; (ii) R.
carnpanulatum is in full bloom: (iii) and (iv) paches of dowarf flowering alpines,
with Rhododendron lanatum, R. Wightii, R. anthopogon. R. setosum, pink flowered
natures' magnificent rock-garden.
Primula, yellow flowered Potentilas-forming
lilac and red flowers in the
On the way to Nathn-1.n with R. campanulatum with-pale,
foreground-on
the north is veen the partly frozen lake.
Portion of the snow-covered Nathu-La range with frozen lake which after the ice m e l b
looks beautiful emerald green.

A v i e r of the Changu-Lake with the Changu bungalow o n the right-the

meadow in the
foreground is full of Primulas, Saxifragas, Androsacses, Potentilas, Amarias and other
Alpines. The lake at the farthest end ovedlows and forms a source of Jaldhaka river.

T h e road just before climbing over to Nathu-La range with the lake below and on the
campanulaturn.
right the-R.
Scree vegetation on the snowy ridge before reaching Jelap-La at about 14,000 feet with
natural rock garden of alpines such as Cassiope fastigiata, Oxygraphis paniculata.
Rannunculus hirta, Gaultheria, Juniperus. Arenaria and dwarf Rhododendrons-R.
anthopogon, R. setosurn, R. lepidotum, R. rivale and others.
The racred Bidang lake Kapoop, and moraines. The water of these lakes are icy cold
with no aquatic vegetation even algae were observed. One should be careful in
walking over the soft beds in case the bed is too soft and the chances are to sink
down in the bed.
The caravan of mules with the heavy load of wool climbing way up the snowy beds of
the Chumbi valley as seen from Jelap-Pass, at a distance monastery is seen with an
association of Abies Webbiana and Juniperus recurva.
Going down across the Chumbi valley on the return trip the mules proceeding to Gyantse
and Lhassa as seen from Jelap-Pass.
Down below the snow covered portion of the Churnbi valley-runs
the bridle path t o
Lhassa and on the east to Phari in Bhutan where mules and yaks generally pass
along this path.
Enlarged print of Lycopodium squarrosum found growing either in the crevices of rocks
o r eplphysically on the forked branches of trees o r on old trunks between 3,000 and
5,600 feet-abundant
all over Sikkim.
Enlarged print of profusely flowering Rhododendron cinabarinum.
Rhododendron Nattalli-sometimes
Rhododendron Wightii in flower.

called prince oE Rhododendrons in Bower.
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CHAPTER 1
Introduction
THE STATESof Sikkim and Darjeeling are situated in the Eastern Himalaya
in between the mountain territory of Nepal on the west and Bhutan on the
east. The district of Darjeeling lies between 26'31' and 27O13' North latitude,
and 87'59' and 88'53' East longitude. Its total area is about 1,200 sq. miles.
Sikkim covers an area of about 75 miles from north to south and 50 miles from
east to west bordering Tibet on the north. Darjeeling, "Queen of Hill Stations"
in India, as it is called, can be reached from Calcutta (Durn Dum aerodrome)
by plane to Bagdogra (aerodrome) after about an hour and fifty minutes'
air travel, and about 2 hours by car, that is, within four to five hours. By
rail-362
miles to Siliguri via Sakrigalighat and Moniharighat after crossing
the Ganges by steamer, and then 50 miles by Darjeeling Himalayan Rail
through the Terai and lower and upper hill forests-it takes about 27 to 28
hours to reach Darjeeling town. The Terai is the belt of dense forest a t the
foothills from sea-level to 1,500 feet. It is intersected by rivers and a t places
marshy and unhealthy.
The stupendous mountain ranges of this State stretch out in the northern
horizon from one end to the other as far as the eye can see. These ranges
include the magnificent silvery peaks of the Kangchenjunga group with Lachen,
Lachung, Talung, Zemu and other streams which form the sources of the great
Tista river.
On either sides of the peak of the Icangchenjunga
range are seen many satellit,e peaks of ever-lasting snows. All these rise
above 20,000 feet. Iiangchenjunga is the highest. It st,ands on the border
between Sikkim and Nepal; therefore, it is situated in the extreme western
part of the State. The main peaks of Sikkim rise north, south and east of
Kangchenjunga. This much admired snowy peak can be seen from several
vantage positions in Darjeeling and Sikkim. I n Darjeeling it is seen a t its best
in autumn against the cloudless blue sky during October to December, and
in summer too, particularly from Sandakphu and also from the Observatory
Hill, Birch Hill, and Government House (Raj Bhavan) with its well-shaped
pyramid-like massive silvery peak towering to 28,146 feet. Along with it

extending from west to east several uninterrupted snowy peaks-Jannu (25,294
ft.), Kabru (24,002 ft.), Talung (23,082 ft.), Pandim (21,953 ft.), Simvu (22,360
ft.), Siniolchu (22,600 ft.), Chomiomo (22,403 ft.), and Kangchenjau (22,700
ft.)-are seen in their magnificent form and beauty (Sketch 11). On a bright
day this golden peak of Kangchenjunga can be seen a t a distance from the
top of the Tiger Hill-a distance of about six miles from Darjeeling Town.
Prom here the grandeur and exquisite beauty of the sunrise with gorgeous
display of colours over these snowy peaks can be watched, enjoyed and admired.
The sunrise from the Tiger Hill attracts tourists from all parts of the globe to
Darjeeling. It is most exciting to see the sun slowly rising from below the
horizon like a huge blood-red globe leaping up into the air. The first pencil
of ray strikes the world's highest peak on the west far away-Mount Everest29,028 ft., standing in the middle with Makalu (27,790 ft.) on the right, and
Lhotse (27,890 ft.) on the left. Then the second ray strikes the lower peak of
the closer Kangchenjunga which soon becomes bathed in molten gold; but the
colour gradually changes into darzling silver-white. Sometimes in summer, an
artistic veil of cloud composed of blowing particles of snows is often
seen flying like a banner partly covering the triangular point of the peak.
To mountaineers and to all lovers of nature the scenery of these mountain
peaks makes in their mind an unforgettable impression of remarkable beauty.
The flashes of constantly changing colour, pale emerald green, yellow, golden
and pink in the horizon from where sun-god emerges, cannot, as Hooker rightly
remarked, be described in words, but to be visualised and enjoyed. Darjeeling
and the Sikkim-Himalaya thus occupy a unique position of unparalleled
natural beauty in its snowy ranges. The world's highest mountain peak
Mount Everest can be seen clearly in the western extremity of the horizon
on a cloudless day from Sandakphu or even Darjeeling during April to May
and October to December. The blue haze of the dense mass of vegetation
forming the lower belt enhances the amazing beauty of the landscape.
The vegetation of this "dream-land", as it is rightly said, presents the most
diverse features composed of all conceivable mixture of plants from the tiny
creeping Lichens, Liverworts and Mosses to the giant Conifers and Oaks.
Different plant-life a t an elevation of 18,000 ft. dwindles down to a few alpine
Lichen8 \vhich most of the time remain buried in snow.

1he tropical rain-forest of the Terai a t the foot of the hills from the sea level
to about 1.600 feet harbours elephant, bison, rhinoceros, wild buffalo, tiger,

leopard, black panther, sloth bear, wild boar, deer of various species, Goral,
Rhesus monkey, Himalayan squirrels and many other animals, including nonpoisonous and poisonous snakes-cobras and king cobras, Krait and green and
brown Russel vipers. I n the alpine zone the mountain goat Ovis nahura is
occasionally met with. The birds are many and most attractive. The
pheasant and Monals as it is locally known nesting in the crevices
of rocks a t 8,000 to 12,000 ft. are well-known for the beauty of their plumage.
But these fine favourite beautiful game birds are sometimes killed mercilessly in a crude manner by trapping and tying them in a noose and killing
them a t random as seen above 10,000 feet on the way to Lachen, Lachung
and Thangu. Butterflies and moths of exquisite beauty are seen in large numbers,
so also are the bees, beetles and flies. All these are important agents for pollination of flowers. The bees are utilised for the production of honey and beekeeping on modern scientific lines is becoming very popular with the hill people.

It is no wonder that the rich and varied flora of the hill ranges of these parts
of the East Himalaya attracted Sir Joseph Dalton Hooker to Darjeeling and
Sikkim. He never had to regret his declining the choice offered to him for
undertaking the Antarctic expedition. He preferred the East Himalayan
trip and realised his dream of seeing the sacred queen of the snow Chumolarhi
on the extreme east of the spur. This holy peak often remains veiled and, it is
said, only lucky people get a glimpse of her. The flora is rich not only in its large
number and variety of forms of the species, but also in its luxuriant growth
due to favourable edaphic and climatic conditions in which rain and humidity
played dominant role, unlike the western Himalaya. The beauty of the foliage
and the colour of flowers of the alpine and temperate herbs, shrubs, and
trees in some of the hill-ranges between elevations of 8,000 feet and 14,000 feet
over which light factor prevails are remarkable. The most magnificent display
of dazzling colour, uniform texture and size of the bloom, particularly of Rhododendron, Magnolia, Berberis, Spiraea, Hydrangea, Anemone, Potentila,
Aconitum, Meconopsis, Ozygraphis, Corydalis, Androsace, Prirnula, Sazifraga, Aster, Campanula, Gentian, Iris, and many others combined with the
beauty of the foliage produce the most enchanting landscape. I n the rains
and early autumn the silvery torrents rushing down the hill-sides, the vanishing
waterfalls, as if oozing out of the blue sky above, and the overhanging vegetation
with medley of colours all present a charming sight. Rhododendrons and other
beautiful flowers found in Sandakphu, Lingtu, Gnathong, Changu, Llonakh, Z ~ m u

and Talung valleys are really the paradise for the botanists and the naturalists.
It is stated by well-known writers that "the infinite variety of the vegetation
of the Sikkim-Himalaya, which contains in its whole extent types of every
flora from the tropics to the poles, and probably no other country of equal or
larger extent on the globe can present so many features of interest or so many
problems for solution to the thoughtful naturalist".
The vegetation of the East Himalaya is the most illuminating and
fascinating subject for study and investigation by the students of Botany
and all those interested in the flowers, the vegetation, and the medicinal and
economic values of the plants of these mountains. Botanically speaking the
vegetation of Darjeeling district as well as that of the State of Sikkim vary only
in minor details due to local ecological factors. The flora of this part of the
East Himalaya is fairly well-known with the accummulation of the herbarium
specimens for years, and as a result of study and cultivation of Rhododendrons,
Pedicularies, Primulas, Gentianas, Anemones and other ornamental species in
the Lloyd Botanic Garden, Darjeeling, the Royal Botanic Garden, Kew and
Edinburgh and other European gardens since the historic exploration of Sir
Joseph Hooker in 1848-40. Many world famous botanists in the latter part of
the 19th century visited various parts of these mountain ranges. I n the earlier
years Hooker, Griffith, King, Hamilton, Thornson, Anderson, Clarke, Prain,
Gamble, Watt, Pantling, Buchanan, Smith, Burkill and Gammie brought
enormous collections from the different parts of these mountain ranges and
enriched the well-known Herbaria of the United Kingdom and the then
Royal (now Indian) Botanic Garden, Sibpore, Calcutta. Subsequently,
more materials were added to recently by botanists, collectors, mountaineers
and others, such as Bruhl, Cooper, Gage, Cave, Cowan, Anderson,
Younghusband, Gould, Ludlow, Sher8,Kingdon Ward, Ribu, Rhomoo (King's
collectors), Parker, Cowan, Biswas and his collectors (Jogen, Hari, Dawa and
Ghaman) and many amateurs, mountaineers and lovers of the Himalayan plants.
Different types of plant-communities met with in M e r e n t altitudinal
successions are composed of various associations, consociations, ecads, groupa
and families. The vegetation gradually changes from the hot and humid foothills, infested with leeches, lizards, sand-flies, moquitoes, gnats, beetles, cicadas
and moths, as one gradually climbs up from the foot-hills to the lower tropical,
middle sub-tropical, sub-temperate and upper temperate rain-forests, lower

Tteta rlver on the way to "Changu'
[Sketched, on the spot, by William Stearn, Botanist, British
(Nntural History), London.]

Museum

alpine screes, and finally higher alpine belt with the low, bushy, dwarf and
creeping alpine communities forming sparse patches over the hill-sides between
14,000 and 18,000 feet. The flowers appear in the spring in the lower hills and the
alpines in the early autumn in great luxuriance and display more and more
gorgeous colours a t higher elevations with the increasing intensity of light.
The well-known Rhododendrons and the shrubby and herbaceous alpine plants
exhibit their most attaractive blooms in what may be called the upper temperate belt and the alpine belt, forming a natural rock garden of an amazing
medley of colours and beauty of flower and foliage. The glory of the SikkimHimalayas is mainly her Rhododendron, Stellaria, Morina, Androsace, Rheum,
Pedicularis, Aster, Anaphalis, Saussurea, Primulas, Gentiana, Fritillaria,
Prageria, Anemone, Meconopsis, Iris and others. The valleys, hill-slopes
and crevices of the rocks, above 12,000 feet up to 18,000 feet, remain covered
with crowded patches of Nardostachys, Spiraea, Lonicera, Caltha, Androsace,
Astragalus, Gaultheria, Cotoneaster, Ranunculus hirtellus, Myricaria, Corydalis,
Ox ygraphis, Caragana, Cassiope, Potentill a, Toraxacum, Sedum, Pol ygonatum,
Primula,
Gentiana,
Meconopsis,
Viburnum,
Vaccinium,
Saxijraqa, Aconitum, Cotoneu~tcr, Podophyllum, Lillium,
Pri/illaria,
Arenaria, Leontopodium and dwarf apline Juniper and Rhododendrons,R. setosum, R. anthopogon, R. lapidotum, R. nivale, R. salignum, and other
shrubby and dwarf alpines. Autecology of each of the species of these different
genera can be the subject of life-long studies for the botanists. Of the
most attractive genus, namely, Rhododendron, about 84 species are reported
to adorn the hill sides of the Eastern Himalaya and the valleys with
the comnlonest species-R.
arboreum, to start with from an elevation of
about 4,000 feet and ending with R. nivale a t 18,000 feet in the snowline.

CHAPTER I1
History
T H E E A R L Y history of the State of Sikkim is shrouded in mystery.
Several books have been compiled and written of late dealing with the
history and cognate subjects which the readers may consult. The history
of Darjeeling and Sikkim has, however, very ably been summarised by
Percy Brown and Mrs. H. P. V. Townend as follows : "the original inhabitants of Sikkim were Lepchas, or as they call themselves, the Rong-pa
(Ravine-folk). They are of Mongolian extraction, and their language and
other characteristics tend t o indicate t h a t they are an ancient tribe emigrated from Southern Tibet. The early history of Sikkim is mainly based
on Lepcha tradition. The reigning family, however, seems to have been
from the first Tibetan, and the records of the State are bound up largely
with those of the Great Plateau. Buddhism does not appear to have been
introduced into Sikkim until as late as the 17th century previous to
which the people were undoubtedly Animists. It was brought by three
monks of the Dukpa or Red H a t sect who, flying from the persecution
set on foot by the reforming party in Tibet, eventually arrived a t Yoksam
near Pamionchi. They had no difflculty in persuading the easy-going
Lepchas to embrace Buddhism, and the founding of monasteries and temples
proceeded vigorously from t h a t date. The Sikkim Buddhists refer to the
Dalai Lama on all important secular matters, and the aristocracy, having
allied them selves matrimonially with Tibetan families, have accordingly
vested interests in the large country."
"But a t the begining of the 19th century a considerable change took
place in the affairs of the State. The situation opened with trouble
between the neighbouring States of Sikkim and Nepal, which was settled
by the British Government in favour of the former. This led to the treaty
of Titalaya in 1817, by which the English 'assumed the position of
lords paramount of Sikkim' and exercised certain protective rights over
the State. I n 1833 the eite of Darjeeling, and a small tract immediately
surrounding it, was ceded t o the Government of India by the Raja of

Sikkim, who received a pension of Rs. 3,000 per annum in lieu of it.
Fourteen years later an incident took place which had a far-reaching
effect on the fortunes of the country. This was the seizure and imprisonment by the Prime Minister of Dr. Arthur Campbell, the Superintendent
of Darjeeling, and Dr. (since Sir Joseph) Hoolier while encamped a t
Chomnago on their way t o the Cho-La, a pass leading to Tibet, north
of the Nathu-La. This act of indiscretion led to a n annexation of territory comprising the entire Terai and a large area of country bounded
on the north by the Great Rangit river. Trouble, however, still continued
in spite of this drastic measure, and in 1860-61 the Governmnt of India
found it necessary t o order a British Force t o occupy the country with
the object of imposing a treaty ensuring good relations. This treaty was
observed without friction for some years, until i t became obvious t h a t
the influence of Tibet was becoming so strong in the State as t o be
a menace to further friendly relations. Among other aggressions the
Tibetan militia occupied Lingtu on the road t o the Jelep-La about 12
miles within the Sikkim border and proceeded to build a fort there. This
led to an expedition in 1888, and eventually the Tibetans were driven
over the Jelep Pass. A Convention was then concluded in 1890 in which
the boundaries of the country were defined and Sikkim declared a protected State". Since that time the Government has been administered
by the Maharaja assisted by a council of his leading subjects and guided
by then a British Political Officer and 'now an Indian officer'. Previous t o
1904 political dealings with the St.ate were in the hands of t,he Government of the then Bengal now West Bengal, but these are now conducted
by the Government of India.
Cordial relations existed between India and Tibet. I n fact, i t was further
strengthened by Dalai Lama and Panchen Lama's visit to India in December
1956. They were received with due respect and reverence in the capital of
India and in Calcutta. Tibetans with caravans of mules used t o come daily
across Nathu-La and Jelap-La bringing with them wool to Kalimpong where
a brisli trade has gone on between India and Tibet for years. On their
way back the Tibetans take with them Manjista (Rubia cordifolia), kerosene
oil, clothes, stationery and various commodities of daily use. The row of
gorgeously caparisoned mules with ringing bells hanging from their necks
driven by sturdy Tibetans armed with long knives enclosed in artistic silver

mounted cases and brightly coloured dress, is an interesting sight indeed.
These mules follow the path over the steep hills and snow fields with sure
footing and equal agility carrying heavy loads dangling on both sides.
Recently, however, there has been an unprecedented political upheaval in
Tibet. Such a state of affairs under the present Chinese rule in Tibet
led the supreme religious head of Tibet--the Dalai Lama-to make an historical and hazardous march into the Indian territory with some of his close
followers. He was cordially received in India and given shelter in the comfortable and picturesque Birla House in the hill station of Mussoorie above Dehra
Dun in the West Himalaya. The Panchen Lama is still in Tibet under the
Chinese suzerainty. The trade between India and Tibet has almost stopped
since. It is difficult to predict the fate of Tibet during the present disturbed
political condition of this land of the Sacred Lamas.
This border area of Tibet was more or less inhabited by Lepchas, the original
settlers of this part of the East Himalaya. The Lepchas are handsome in
appeamnce, well-built, industrious, shy, amiable, innocent and very pleasant
folks to deal with. They are herbalists and born botanists and prefer to live
in the secluded part of the high mountains. They are the best collectors of
plants. King's collectors of Darjeeling and Sikkim-Himalaya were mainly
Lepchas. Ribu and Rhomoo's names are immortalised in the hundreds of
sheets of the
well-known herbaria of
Indian plants, namely,
Kew
and Calcutta
Botanic Gardens.
The
author
had
the
privilege of taking Ribu with him in some of his expeditions in the border of
Nepal and Darjeeling and Silckim. Ribu was then about 75 years of age.
But he was found quite fit as the Sirdar of the porters, still sturdy and active
w i t k l l the best qualities of a mountaineer, botanical collector and a charming
companion. He was a mine of information on the East Himalayan plants and
a store-house of legends and ghost stories. His son Dawa was then just being
trained by his father and during 1935-40 he turned out to be a splendid
collector and proved to be a worthy son of a worthy father. He knew almost
all the common plants of this part of the country and was the invariable collector
and companion of the author with either Jogendra Nath Naskar or Haripada
Naskar, the two senior Herbarium Assistants. Dawa was attacked with malignant
malaria during one of his collecting trips for Orchids in the most malaria-infected

area in the Dooars where he was sent by the then incautious Curator of the Lloyd
Botanic Garden, Darjeeling. He died in Darjeeling after his return from this
fateful trip. His father Ribu outlived him for a year, and died unable to
overcome the shock a t an age nearly approaching a century. Then Tajib
Lepcha, now working under Sir Ramnath Chopra a.t the Drug Research Laboratory, Jammu, Kashmir, was subsequently trained as a good collector. The
Nepali seed collector Ghaman Bahadur and the Mali (gardener) Narjit of the
Lloyd Botanic Garden, Darjeeling, proved equally able collectors and sturdy
mountaineers and accompanied the author in almost all of his subsequent tours in
Sikkim. Other inhabitants of this part of the hills are the most industrious and
dominant immigrants from Nepal. They are very clever, hardy and intelligent
fellows and practically most businesses are in their hands. They are born
soldiers and form the main bulk of the Gurkha army and the labour force in
these hills. Many of them are cultured men and women who are now fast
adopting modern culture as a result of training and modern education. This
is a fast developing race and composes the bulk of population in almost all
parts in Darjeeling. I n Silrlrim, however, there exists still Tibetans and
Sikkimis, several races of a mixed type-the well-known Sherpas-a race of born
mountaineers of whom Shri Tenzing Norgay, the Everest conquerer, is the world
famous climber of snowy mountains who upholds the glory of India's brave
mountaineers. The Himalayan Mountaineering Institute has since been
established in Darjeeling. The Prime Minister Shri Nehru is the Chairman
and Dr. B. C. Roy, Chief Minister, West Bengal, is the Vicc-Chairman and
Shri Tenzing Norgay has been rightly appointed its first and foremost instructor.
The Lepchas are a race of animists and great believers of spirit and ghovt,s of
Lachen valley. They are simple folks with the know-nothing attitude of happygo-lucky people and their beautiful women with coloured garments look pretty.
I n the meeting of the village folks in Lachen the representatives of women
and girls are present also to look to the interest of the female population of
Lachen and Lachung valleys and one of such meetings was attended by the
author, on his way to Donkya-La via Thangu. This pass, however, could not
be reached due to seven feet of snow obliterating the path beyond Thangu and
Yamthung in 1949, and the climb was risky even for Yaks. Here some of the
best alpine lakes and peaks are worth visiting, namely, the Cho-Lhamo Lake.
Hooker says, " I doubt whether the world contains any scene with more subiime

associations than this calm sheet of water, 17,000 feet above the sea, with the
shadows of mountains 22,000 to 24,000 feet high, sleeping on its bosom." The
small Green Lake and the valley in this part are worth visiting too. Here also
is seen Gordamah Lake which is described as an "emerald set in silver and
bronze, backed by the splendid series of snow peaks". Reflected in the calm
crystal water the peaks present a sight never to be forgotten. The people
inhabiting Lachen and Lachung are fairly self-supporting with their huts
covered with small flat sheets of the bark and timber of Picea morinda=(P.
Smithiana), Tsuga Brunoniana =( T. dumosa), Cedrus Libani, Taxw
baccata= (T. Wallichinna), Juniperus recurva, Pinus excalsa=(P. Grifithii),
Abies webbiana=(A. spectabilis), and Lariz Grifithiuna. The branches of these
trees are often found covered with the alpine lichens and orchids embedded in
mossy beds. These are found in full bloom in late spring or early autumn and presents a sight worth seeing. Barley, wheat, millets, potato and F q o p y r u m esculentum (Phaper) are also cultivated in low river valleys. Although cultivation is confined (mainly) between 2,000 and 7,000 feet, yielding good vegetables, the cereals,
particularly wheat, barley, millet and potato yet these were also found to be
grown even a t an elevation of about 10,000 feet and above in the summer. Rice is
also grown in Sikkim up to a n elevation of 4,000 feet. Abundant cult.ivation of
Amomum subulatum was observed in the lower hills. But these plants are often
attacked with virus locally known as Phurki and Chirke diseases. These are under
investigation of the Virologists to the Government of India and the Mycologist
t o the Government of West Bengal in their laboratories a t Kalimpong. The
men and women in these hills are very fond of a drink known as Thumba-a
kind of country liquor fermented from the seeds of Eleusine cmacanu locally
known as Kodo or Mmrowa, a kind of millet grown all over the hilly parts of
India. The drink is kept in long, hollow bamboo pot and sucked through long
reed pipes. This is supposed to be invigorating and harmless. I n pure form
i t is milky, but effuses a bad smell unless carefully purified. The girls of Sikkim
and Tibet are fond of displaying flowers round the braids of hairs on their heads
and boys on their caps. Polygalcc arilutu or Scoperiu d u l c i ~and leaflets of the
fronds of the fern Aspidium Filix-mas mixed with flour, yeast and dried and made
into cakes (locally known as Murchu) are sold in the Darjeeling market. Thcy are
considered to be the best brewing materials and fermenting agents in these hills
for preparation of country liquor from rice or morrowa, pears, orange, etc.

The Bhutias live in the forests of Bhutan hills more or less as nomadic tribe.
They are, however, also getting educated and making progress towards absorbing modern culture. They are very hardy, most are illiterate and are fond of
hunting. They also, like the Darjeeling and Sikkim farmers, cultivate rice, wheat,
millet, barley, maize, phapor and grow bananas, apples, pears, peaches and
oranges which are locally known as 'santalas' (Citrus reticulata) and a few other
fruit trees. Bhutan still seems to be a somewhat forbidden land although i t is so
close to Darjeeling and lies just across the Jaldhaka river separating Rongo Hills
and extending beyond Rishi-La-the pass to Bhutan over the Rishi range rising
above 10,300 feet forming the meeting place of Bhutan, Sikbim and India. The
lower hills are covered with Arundinaria Hookeriana (Pareng bamboos),
and are infested with leeches, sand flies, beetles, spiders, bees, wasps and gnats.
Cicadas abound in the forest and their presence is known by the shrill noise
made with their fluttering wings. The top is covered with giant trees about 60 to
80 feet tall Rhododendron arboreum of huge girth. The author has never seen such
tall and stout trees of Rhododendron arboreurn or any other species of Rhododendrons anywhere in the East or the West Himalayas, as he found on the top of the
Rishi-La. Most of them are, however, weather-bitten and the topmost branches
are burnt, obviously struck by lightning or due to forest fire. The pass seems to be
a favourite spot fbr thunderbolts and hailstorm. The people on the borders are
mainly agriculturists and predominantly Bhutias. The inhabitants of the Singalila
range, on the other hand, bordering Nepal unlike those of the Cho-La range and
Bhutan borders are mainly Nepalis. In fact, traders come across the Nepal
border to Sukiapokri carrying mostly potatoes, cardamom and Rubia cordifolia
and various other goods from Nepal. After selling them they return home
with other commodities, such as, salt, kerosene oil, mustard oil, stationery
and other necessities of daily life purchased in the h8t of Sukiapokri,
Ghoom and Darjeeling markets. Tonglu, Sandakphu (the gate of storm as
it is known) and Phalute where Nepal, Darjeeling (West Bengal) and Sikkim
mountains meet and also Jongri (13,400 ft.), Alukthang (13,500 ft.), and
Guicha-La (16,400 ft.) are important centres for the botanists for their study
particularly of the sub-alpine and the alpine vegetation of a rather drier valleys
and hillsides in comparison with those of more humid Nathu-La, Jelap-La,
Donkya-La and Rishi-La situated further east and north of the Sikkim State. The
vegetation of the Chola range consists of a curious mixture of western Singdda
range and eastern Cho-La range. The more northern Thangu range, however,
shows richer and more varied types of interesting temporate and alpine dorm
which run riot in the Zemu, Llonak, and Talung valleys. Hooker spent several

days in a camp inside a fairly spacious cave close to the present Thangu
bungalow. I n this cave about 20 porters of the writer were cornfortably
accommodated. Some of the temperate, sub-alpine and alpine flowers, such as,
Cotoniaster, Vaccinum, Hypericum, Gaultheria, Nardostachys jatamansi,
Picrorhisa, Berberis, Rhododendron setosum, R. Lanatum, R. anthopogon,
Saxifragas, Potentilas, Pedicularis, Rosa, Astragalus, Aconitum, Sassurea,
Meconopsis, Viburnum, Viola, Corydalis, Ranunculus, Gelatiana, Anemone,
and the
Conifers-Abies
spectablis,
Picea
smithiana, Juniperus
Wallichiana, J. communis, J . recurva, Pinus excelsa bear a remarkable similarity to those of the Jongri valley and Guicha-La (16,400 feet) which are more
sparsely covered with boulders. Here, in these areas along the western boundary
of Darjeeling, the influence of Nepal flora is much more pronounced. But eastern
species also seem to overlap a,nd i t is really difficult to demarcate where the
eastern species end and the western species begin as the plants migrate through
many a range acting as corridors in between east Nepal and west Darjeeling like
east and west Asian species. Thus nature does not follow man-made political
boundary.
During the botanical expedition i t has been found that the Sherpas,
Lepchas and Nepalis are the most reliable and dependable collectors and
amiable and helpful companions of the party. Bhutias are sometimes difficult
to deal with perhaps due to language difficulty and their lack of literacy.
The Nepalis are Hindus, but majority in Sikkim are Buddhists. The Lamas of
various orders in monasteries dress in the most artistic fashion with gorgeously
coloured woollen clothes and robes and caps of different colours according to
different orders keeping uniformity with gorgeously coloured curved architecture
inside the monasteries where the presiding Lord Buddha and other gods inspire
the Lamas and awaken in them intense spiritual fervour. Similar feeling also arises
in the minds of those who happen to be inside such monasteries which are generally kept clean and tidy. Here in the decorated racks and pigeon-holes against the
walls the most ancient hundreds of rare manuscripts written in Tibetan with
richly ornamented covers and written in gold letters are kept wellarranged and properly preserved. These are valuable irreplaceable treasures
for the philosophers, the saints and the scholars. Various ceremonies are
held, such as, initiation to Lamaism or the curious devil dance with masks
and other religious performances from time to time. Yearly procession of the
Lamas and Buddhist boys and girls, men and women carrying manuscriptfl
on their heads is a picturesque sight indeed t o watch in the streets of Darjeeling.

Botanical expeditions in the higher and lower ranges are somewhat tiring
and hazardous particularly during t,he rains due to floods in the mountain streams
and landslides. The sun beating down hard in fair weather higher up and
the moist heat a t the foot-hills bring on exhaustion soon after a
strenuous trek, and malie the climber tired and thirsty. Botanists
must, therefore, be of strong and sturdy constitution with capacity
for endurance and ability to climb over the steep hills and march
a t ease 10-15 miles a day. He must climb slowly and steadily and must not
rush through or run a t higher elevation. He should have frugal meals and must
not overload the stomach. He must have genuine love for plants and flowers and
determination and aspiration for study and research and inspiration for the
enjoyment of the heavenly bliss in the snowy region. He should have a strong
heart too and must not get nervous when stung by sand flies or beaten by leeches,
or attacked with mountain sickness or a little headache or chilblain above
12,000 feet. These ailments are temporary and pass off soon after a little
acclimatisation. One should not, therefore, get nervous with a little fever, bloodpressure and insomnia due to change in atmospheric pressure, and should be
capable of withstanding extreme cold or a little fever due to change in climate.
But if attacked with any chest cold or high fever or hill diarrhoea, he must
come down to be medically treated immedia,tely in order to avoid fatal consequences which sometimes may happen suddenly. Crossing over cane bridges
which are a t present often replaced by hanging bridges requires strong nerve
too. The author had sometimes to drag his friends blind-folded in crossing over
such strong, but apparently flimsy bridges across roaring torrential mountain
streams flowing underneath several thousands of feet down below.

CHAPTER 111
The Lloyd Botanic Garden, Darjeeling and its Herbarium
STUDYof the vegetation of the Darjeeling, and the Sikkim-Himalayas cannot
be complete without reference to the herbs, shrubs and trees cultivated in the
Lloyd Botanic Garden, Darjeeling. Here almost all the common ornamental
and useful plants as well as plants of botanical interest have been grown in systematic order for a period of about eighty years. It is the best place for study and for
obtaining first-hand knowledge of the plants found growing in the forests of the
Sikkim-Himalaya, and also much decorative foliage and numerous flowering
plants a t present grown in private gardens and all public places in and about
Darjeeling and other towns in these hills. Many plants of medicinal value and economic and horticultural importance were introduced, acclimatised and cultivated
in the nursery and students' section recently added to the garden by the author.
More than 1,000 indigenous and exotics species are grown in the
garden, and laid down over an area of about 45 acres of land with roads
named and arranged phyto-geographically as far as possible by the writer.
All these are catalogued with notes in the book entitled "Plants of the Lloyd
Botanic Garden, Darjeeling" by the author published in the Records of
5, 1940. A history and brief
the Botanical Survey of India, Vol. V-No.
resume of this Botanic Garden and also of the herbarium attached to the
garden is incorporated in this treatise.
The Lloyd Botanic Garden is situated in the district of Darjeeling, West
Bengal. I t s position is immediately below the Eden Sanatorium, bounded on
the north by Cart Road, Victoria Jhora and Victoria Road, on the south by Jail
Road and Hari Ghose's Road, on the east by wire fencing forming the boundary
of the Eden Sanat,orium and on the west by Victoria Road. The garden is
situatecl a t an elevation of about 6,000ft. in the Darjeeling-Himalaya. The
indigenous plants represent more or less the characteristic flora of Darjeeling and
the Sikkim-Himalayas. The position of the garden in the heart of the E3st Himalayas is unique of its kincl. To the east are the mountains of Bhutan rising above
17,000 feet in Chumango or Dopendikand. To the west lie t,he mountains of Nepal.
Sandakphu a t a height of 11,929 feet forms the frontier of the Indian

territory on this side. On the northern horizon a t a distance of about 45 miles,
the sublime snowy mountain of Kanchenjunga rises above the other peaks
of everlasting snow. Darjeeling, still the summer headquarters of the Government of lTTestBengal, has a most agreeable climate. The average temperature
is 70" in hot months and 35" in the colcl weather. The mean temperature is 56"
and the average rainfall is 120" a year with occasional snowfalls in winter.
The heavy rainfall is unfavourable to successful cultivation of many plants of
higher altitude above 8,000 feet.
The need of a branch establishment in the Himalayas of then Royal
now Indian Botanic Garden, Calcutta, was felt as far back as 1865, when the
as well as the Cinchona nursery, a t
late Dr. T. Anderson started such a
Rungyroon, a spot about six miles distant from Darjeeling. But as this was
found u~~suitable
for the cultivation of Cinchona the place was abandoned
after about six years. Due to its distance from the station of Darjeeling
Rungyroon was subsequently considered to be not a suitable site for a botanic
garden. The then Lieutenant-Governor of Bengal, Sir Ashley Eden, decided to
develop a garden near the station of Darjeeling. The clifficulty of securing suitable
land for such a purpose within municipal limits was solved by the munificence
of Mr. William Lloyd, an old and well-known resident of Darjeeling, who with
the greatest liindness offered in 1878 to make over to Government a beautiful
piece of land within the station in an accessible situation and with an excellent
aspect,. This land was c.le,zred and laid out under the guidance and direction of
the late Sir George King, the then Superintendent of the Royal Botanic Garden,
C'alcntta, assisted by Mr. A. T. ,Jeffery, late of the Cinchona Plantations, who
became Curator of the new garden. It was named in con~memorat~ion
of the
liberality of the doi~orof the site-the Lloycl Botanic Garden. The progress of
the garden was slow but steady in the beginning, and the planting operations
were carricd on successfully uncler the fostering care of Mr. ,Jeffrey till 1886
when he tlietl, ant1 mas succeeded by thc late Mr. Kennecly from the Cinchona
Plantations. At the suggestion of Sir Ashley Eden the introduction of some of
the lwst varictics of English ant1 Australian potatoes was attempted in 1886
and provecl promising bnt the potatoes were later on found to be very
suscc~)til)leto diseasc-hence the experiment was abandoned in 1888. Subseq ~ ~ c n t ltho
y experiment was talccrn nil again and the (iover~lmentof West
I3c.ngnl has rcccntly established a potato experimental station near Ghoorn.
Atjtempts were n~aclc ljy Mr. Kennedy t o plant trees in various parts of
Darjeeling, as it offered a sorry contrast to its superb surroundings, there

being little to be seen within municipal limits, except corruga,ted iron sheets and
scrub jungles. This was a difficult and thankless task due t o the ravages of cattle
and interference of the local people.
I n 1898 the municipal vegetable garden, which used t o be under the
supervision of the Curator of the Lloyd Botanic Garden, was made over to the
Superintenclent of the Royal Botanic Garden, Calcutta. I n 1899 the boundary
line of the Eden Sanatorium was laid out t o bring i t into conformity with
the Lloyd Botanic Garden proper. Steps were also taken during this time to
bring together in the garden complete collections of the Eastern Himalayan
species. I n 1902, a road admitting of rickshaws entering the garden was
provided ancl a public museum was erected. I n 1902, Mr. G. H. Cave
was appointed Curator, Lloyd Botanic Garden, and Mr. W. A. Kennedy reverted
to the Cinchona Department. The first attempt towards mapping out the garden in
100-foot squares was made in 1910, with a view to cataloguing non-herbaceous
plants. This was accomplished to a certain extent by ticketing the plants by
Mr. G. H. Cave, on the lines followecl by the Superintendent of the Royal
Botanic Garden, Colonel A. T. Gage, in cataloguing the non-herbaceous plants
there. Work on seed and plant distribution became important activities.
I n 1911, the survey of the garden was completed by Mr. Cave and a map made
showing the contours. Sketch maps of each 100 foot x 100 foot square on which
the position of each specimen was marked for the future reference of the officers
were prepared but not published. I t is retained for the use of the officers in
charge of the garden but needs thcrough revision due to death and replacement of many plants since those days. The activities of this garden from 1910
onwards reached a high standard and the collection and distribution of seeds,
plants ancl bulbs came to be a special feature of the work undertaken by its
officers. The results of so many years planting prove that among the exotics,
species from China and Japan are most adaptable, those from the Antipodes
coming next. Mr. Cave, besides his purely horticultural and distribution work,
made several investigations of economic importance on behalf of departments,
institutions and individuals, and supplied information on such questions as
the growth, propagation and pests of Citrus, the occurrence of locally grown
coniferous timber suitable for the manufacture of pencils and matches, and the
use of Hedychium coronarium as a source of paper. Apart from these activities
the Curator in 1915 gave much of his time t o supervision of the grounds of
Government House, the municipal re-afforested area, the three cantonments
and the work of the Darjeeling Improvement, Fiind Committee,

I n 1920 the record a t the gate-of
60,000 visitors, now increased to
over a lalih-shows the popularity that the garden attained, as an institution
where recreational and educational pursuits can be combined. Mr. Cave,
an officer of exceptiorial ability, to whose credit is attributed the clevelopmerit of the garden to its present high standard, retired in 1925, and
was succeeded by Mr. J. E. Leslie. Under Mr. Leslie's care the garden
maintained its high standard of excellence. I n 1930, while Mr. S. N. Basu
was officiating in Mr. Leslie's place, he had the opportunity of collecting
seeds and plants from Bhutan from His Majesty's Royal Park a t the instance of
Sir Stanley Jackson, then Governor of Bengal. The success of the collection
was largely due to co-operation given by the late Raja S. T. Dorji, the British
Agent in Bhutan. Soneke of the plants collected were grown in basket5 fbr their
despatch to England. One hundred and fifteen packets of seeds collected, chiefly
from Bhutan and in the Alpine Himalayas of Sikkim had been placed in the
hands of the Private Secretary to His Excellency the then Governor for His
Majesty's Royal Park. I n the following year six Wardiail cases of Alpine plants
were sent to London for His Majesty's Royal Park, by Mr. S. N. Basu, the
then Curator which earned much appreciation from His Majesty. I n this year
(1930), Mr. Basu became the permanent Curator of Lloyd Botanic Garden. He
was succeeded by Mr. M. Jones and then by Mr. J. Hulbert. Mr. S. Mitra, h1.S~.
succeeded Mr. Hulbert and has recently been appointed Curator and then
Assistant Botanist of the Indian Botanic Garden, Calcutta. Shri S. Roy is a t
present Curator (officiating)of the Llyod Botanic Garden, Darjeeling. S h i Roy
has since been replaced by Shri G. Sen, M.Sc., as Curator in 1960.
The area of about forty acres of the Garden is roughly divided into
three main sections : (1) The upper indigenous section, (2) the lower exotio
section, representing many species from the temperate parts of the world, a
certain number of which have found their way to different suitable parts of
the States in this country since their introcluction to this garden, (3) the
miscellaneous 8ectjion wit,h predominating species of t,he plants of the Eastern
Himalayas and some of the species of hill plants of the North-Western India,
Eastern India and Burma and of the Nilgiris in Southern India.
Somewhere about tJhe centre in the Rock Garden named Sir John
Anderson R'ock Garden aft,er the Governor of Bengel in 1936, a.re grown in
fa,vourahle seasons the following Alpine and other dwa,rf Himalayan species of

rare beauty : Acaena inermis H k . f., Agapetes saligna Bth. and Hk. F., Ajuga
lobata D. Don, ,411ium victorialis Linn., Anaphalis triplinervis Sims. exClarke, Anchusa mysotidiJEora Lehm., Ardisia macrocarpa Wall., Arenaria
laricifolia Linn., Asphodelus luteus Linn.=Aspl~odeline lutea Reich., Aster
tricephalus C. B. Clarke, Astilbe Davidii Henry., Azalea sp., Berberis sp.,
Boenninghausenia albiJEora Reichb., Brodiaea g~.andiJEoraSni., Campanula
pyramidalis Linn., Cathcartia villosa Hook. f., Chelone barbata Cav.=
Pentstemon barbatus Roth., Cineraria maritima Linn. =Senecio cineraria DC.,
Cotoneaster microphylla U7all., Cotoneaster Simonsii Hort. ex-Baker., Crategus
sp., Daphne cannabina Wall., Desmodiu~nsambucus DC., =D. ,jloribundus G.
Don., Deutzia gracilis Sieb., Euonymus sp., Fragaria vcsca Linn., Funkia
coerulea Sweet. =F. ovata Spreng., Genista Andreana A. Puiss. = Cytisus
scoparius Linn., Gentiana quadrif aria Bl., Heliant her nu^?^ Chanzaecistus Mill.
Far. mutnbile Grosser., Heachera saguinen. Engelm., Hypericum cernuum Rosls.,
Hypericum Hookerianum Wt. and Am., Impatiens spirifer Hlz. f. and Thomson,
Iris C'larkei Baker, Iris ensata Thunb., Juniperus psendo-sabina Hk., J . Wallichiana, Hk. f., Juniperus recurea Buch-Ham., Lilium Giganteum Wall. -L.
cordifoliuw~ Thunb., Lilium nepalense D. Don., L. Wallichianum Schul. f.,
Lonicera parviJEorcc Edgew ., Meconopsis cambrica Vig ., Meconopsis nepalensis
DC., Meconopsis puniculata Prain, Meconopsis Wallichii Hook., Microglossa
albescens C. B. Clarke, Nepeta nervosa Royle, Onosma Emodi Wall., Osbeckia sp.,
Pentapter ygium Hookeri C. B. Clarke, Phil a delp hus coronarius Linn., Pol ygonum
sp., Potentilla fruticosa Linn., Potentilla fulgens Wall., Potentilla Grifihii Hk.
f., Potentilla Kleiniana Wight and Am., Potentilla Mooniana Wight., Primula
capitata Hook., P. denticulata Sm., Primulcc elongnlrc Watt., Primula JEoribunda Wall ., Primul a petiolaris Wall., Primula petiolaris var., pulverulenta Hk.
f., Primula reticulata Wall., Primula rotundifolia Wall., Primula sikkintensis
Hook., iklorina polyphyllu Wall ex D. C., Pyrenthrum hybridum Wender= Chrysanthemum macrophyllum Waldst., Ranunculus tetragyna Planch., Reinwardtia
trigyna Planch., Rhododendron Edgeworthii Hook. f., Rosa sericea Lindl., Sarcococca pruniformis Lincll., Saxifraga diz'ersifolia Wall., Saxifraga hispidula D.
Yon., Saxifraga purpurascens Hk. f., Saxifraga sarmentosa Linn. f., flcillu sp.,
Senecio diversifolius Phil., Smilux aspera Linn., Sophora sp. S. salicifolia Linn.,
Spireaeu bellu Sims., Spiraea japonica Linn., Spiraea micrantha Hk. f.,
Strobilantl~escoloratus T . Anderu, Swertia m,ulticaulis D. Don., Trollium putnilus
D. Don., Vaccinium retusum H.f. ex-C. B. CI., Vaccinittm serratum Wight.,
Veronica sp.. Vinca ap. (Variagated).

The permanent stock of a little more than one thousand five hundred
plants under cultivation represents the temperate floras of thirteen clifferent
countries of the world, arranged in the twenty divisions into which the garden
has roughly been divided by the author during his tenure of service as the
Superintendent also of the Lloytl Botanic Garden, Darjeeling. Nearly fifty per
cent. of the t,otal number of common indigellous plants of the Himalayas,
including good representatives of conifers from different elevations, are exhibited
within a small compass. The rest of'the plants under cultivation are composed of
foreign species of which Japan represents about 14 per cent., North America
7 pcr cent., Australia G per cent., China 5 per cent., Malaya 4 per cent., Europe
4 per cent., South America 3 per cent., Tropical Asia 3 per cent., Central America
2 per cent., Burrna 1 per cent., and Africa - 5 per cent.
Thc Fern houses and the newly constructed Orchid house near the
Herbarium are valuable additions. Other glass houses in the nurseries are
helpful in rearing rose and other valuable plants.

The Herbarium
I n the spacious wing of the office building is arranged in classified order
according to Bentham and Hooker's Genera Plnntarum nearly all the
coinmoil species of the Eastern Himalayas. It is a useful small Herbarium
and is indeed a valuable addition to the garden. The total number of
sheets stored in the Herbarium is approximately 20,000. Such a Herbarium
is helpful to the students of botany and all those interested in Darjeeling
ancl Biklcim flol-as ancl enables t,hem to classify collectiol~sfrom the surrounding mountains and valleys by comparison with the sheets in the
Herbariutn, consultation of literature in the library and examination of the
living specimens cultivated in the open field and inside the large conservatory
of t,hc garden. The collections are sufficient for the botanists to determine
on the spot the local plants wit'hont much d i ~ c u l t ybefore he comes down
to the plains for detailed study.
Thc 1.oc1c garden along with the beauty of the foliage and flowers is really
unit lue in Dnrjeeling and attract visitors, tourists, mountaineers, research
scholars, st,udents and teachers of botany from far and wide. Specia! interest is
taken for the preservation of this high altitude garden in the East Himalaya by
the (jovernment of West Bengal. The Prime Minister Mr. J. Kehru and the late
Chief Minister Dr. l3. ('. Roy both are keenly interested not only in the plants
and flowers but adso in the scientific aspect of the garden and its Herbarium.

CHAPTER IV
Geology and Climate of Darjeeling and the Siltkim-Himalayas
IT IS also likely that geological conditions influence the character of the
vegetation to no small degree. The geological formations of the Darjeeling
district consist of unaltered sedimentary rocks, confined to the hills on the
south, and diiferent grades of metamorphic rocks over the rest of the area.
The outcrops of the various rocks form a series of bancls more or less
parallel to the general line of the Himalaya and dipping one beneath the
other into the hills. A characteristic feature of the southern area is that
the older formations rest on the younger, showing a complete reversal of
the original order of superposition.
The Eastern Himalaya, like its western counterpart, is roughly clivisible
into four zones from south t o north, uiz., (1) the Sub-Himalaya, (2) the
Lesser Himalaya, (3) the Great Himalaya, ancl (4) the Tibetan zone.
The Sub-Himalaya forms an autochthonous zone consisting of folded
unfossiliferous tertiary sandstones and shales fringing the foothills of the
borcler zone throughout its entire length, except for a gap of about 50
miles in North Bellgal lying between the Chel, Jaldhaka ancl Torsa rivers.
Here the Gondwanas and Daling phyllites abut against the ierui plains.
The tertiaries are overridden, on a thrust plane, in an inverted sequence
by older rocks, namely, the Gondwanas, Buxas, and Dalinge in the order
mentioned. The thrust plane is known as the Main Boundary Fault of the
Sub-Himalaya. At places i t is warped and folded.
The Lesser Himalaya forms a para-autochthonous unit consisting mainly
of unfo~siliferous clolomites and limestones (Buxa) and low gracle metamorphosed sediments (Daling) ancl their granitised members and gneissose
granitee. All these rocks are considered pre-Cambrian in age. The metamorphic rocks overlie the Gondwanas in juxtaposition with the basal

pebble beds of the latter suggesting that the normal order of superposition
has been reversed. Everywhere in the Lesser Himalaya high grade metamorphic rocks overlie less metamorphosed ones. As a result of the erosion
of the upper limb of a gigantic recumbent fold, the median liml. of which
forms the para-autochthonous zone with the root lying in the Central or
Great Himalaya, the less metamorphosed rocks have been exposed in the
lesser elevations the upper reaches of which are occupied by the high
grade metamorphic rocks. The para-autochthon represents the overturned
northern border of the Gondwana land lying a t the southern margin of the
Tethyan geosyncline.
The para-autochthonous zone extends into the Great Himalaya, which
consists mostly of gneisses and granites of different ages. Between Mount
Everest and Lhonak country in Northern Sikkim a normal succession of
various grades of metamorphic rocks are found t o underlie unhsturbed
sedimentaries of Permo-Carboniferous age. They represent t,he northern
limb of the gigantic recumbent fold.
North of Mount Everest these rocks have gentle northerly dips and
underlie gently dipping marine sediments of the Tibetan zone ranging in
age from Permian to Eocene a t elevations of 15,000 feet or more.
The high grade gneissic rocks of t.he Great Himalaya support the
unalt,ered younger sediments of Tibet and are themselves supported by the
low grade meta-sediments followed downward by still less or almost unmet2amorphosed Permo-Carboniferous rocks of the Lesser Himalaya.
The Great Himalaya Range, aligned east-west in Northern Sikkim,
supplies the waters of the Tista river and forms the KinchinjungaPauhunri massif. Two arms, one from the western and the other from the
eastern ends of the massif, project southwards and gradually descend on
the hhubar lanrl lying a t the northern end of the North Bengal plains.
The Singalila R,ange forms the western arm and the Dongkya Range
comprises the eastern one. Arch-shaped spurs having a southerly sweep
but of a much smaller magnitude are thrown out in the Silrkim and
Darjeeling Himalayas from the two main North-South arms mentioned
earlier. The m ~ s tconspicuous of the former is an offshoot of the Singalila
Range which supports the town of Darjeeling.

Like the tertiaries and the Gondwanas which they overlie, the Dalings
fringe the foothills of the Darjeeling and Kalimpong hills. Along the Tista
valley a narrow neck of the Daling rocks connects the northern exposures
in Sikkim with those of the outer Himalaya in the Darjeeling district,
The Tista Valley, flanked by the Darjeeling hills on the west and the
Kalimpong hills on the east, has been carved along the crest of an
Anticline with a northerly pitch. The core of the fold is occupied by
Gondwana rocks and the flanks by the Dalings, which grade upwards in&
Darjeeling gneiss.
All the higher ridges, N a t h La-Jelep La ridge (14,000-15,000 feet) on
the east and Singalila ridge (11,000-12,000 feet) on the west, are composed
of rocks of the sillimanite zone. Their lower reaches are occupied by rocks
belonging to kyanite and still lower zones.
The geological portion has been reproduced from the Presidential
Address on "Recent Advances on Geology and Structure of Eastern
Himalaya". The address was delivered a t the section of Geology
and Geography of the Forty-Third Session of the Indian Science
Congress .4ssociation in 1956 by the President of the Section-Shri A. M. N.
Ghose, B.Sc. (Hons.) (London), A. R. C. S. (Lond.), Member, Oil and Natural
Gas Commission, Ministry of Natural Resources, Government of India.

Climate, Temperature and Rainfall
Hooker's records of climate, temperature and rainfall in relation to the
vegetation of Da,rjeeling and the Silikim-Himalaya still hold good as experienced
by the author. Hence these are reproduced here.
The climate of Darjeeling and the Sikkim-Himalayas varies from place
to place. But there is certain uniformity observed in certain elevations as
described by Sir J. D. Hooker in his "Notes, chiefly Botanical, made
during an excursion from Darjeeling to Tonglu, a lofty mountain on the
confines of Sikkim and Nepal". The climatic record of this portion applies
to a certain extent to the other part of Sikkim with local variations.
Such variations of micro-climatic conditions are sometimes wide, ~articdarly
in the north and eastern ranges. Nevertheless, the data recorded by the
great savant will serve the purpose for any future botanist, or explorer,
or mountaineer, as a guide and working data on which his observations
might be recorded with modern instruments.

Distribution of Temperature in Three Zones
A remarkable uniformity prevails throughout the year a t the lower
zone, there being, a t 7,000 feet, but 22" difference between the meBn

temperatures of the hottest and coldest months; whilst in London, with
a lower mean temperature, the equivalent difference is 27". I n the second
(middle zone) a t 11,000 feet this difference is equal to that of London.
I n the upper it is still greater, the climate becoming excessive a t 15,000
feet, where the difference amounts to 30" a t least.
Between 6.000 and 10,000 feet, Le., throughout the f i s t zone, I find
the mean annual temperature decreasing with the elevation a t the rate of
lo to every 320 feet.
Between 10,000 and 14,000 feet a t l o to every 350 feet.
And between 14,000 and 18,000 feet a t lo to every 400 feet.
This givesAltitude.

Mean
shade.

Mean
warmest
month.

Mean
coldest
month.

Mean
daily
range of
temperature.

Rainfall
in
inches.

11,000 ft.

40.9

50.0

24-0

20-0

40-0

1°=320 ft.

15,000 ft.

29.8

40.0

11.0

27-0

20.0

1°=350 ft.

19,000 ft.

19.8

32.0

0.0

35.0

10.0

1°=400 ft.

15,000 feet being the limit of perpetual snow where that phenomenon
advances farther south in Sikkin~,and 19,000 feet the limit of perpetual
snow in Tibet. Supposing the same law to apply (which I exceedingly
doubt) t o heights above 19,000 feet, 2" would be the mean annua,l temperature of the summit of Kinchinjunga, altitude 28,178 feet, the loftiest
known spot on the globe.
The upper liinit of phancrogamic vegetation coincides with a, mean
temperature of 30" 011 the south flank of Kinchinjunga, and of 22" in
Tibet,; in both cases aiinuala and perennial-rooted herbaceous plants are
to be found a t elevations corresponding to these mean temperatures, and
even a t higher clevat1ions in sheltered localities. I have assumed the
decrease of temperature for a corresponding amount of elevation t o be

gradi~allyless in ascending (1°=320 feet a t 6,000 to 10,000 feet, and lo=
400 feet a t 14,000 to 18,000 feet). My observations appear t o prove this,
but I clo not regard them as conclusive ; supposing them to be so, I
attribute i t t o a combination of various causes, especially to the increased
elevation and yet unsnowed condition of the mass of land elevated above
16,000 feet, also t o the greater amount of sunshine there, and to the
lesser density and height of the fogs which obstruct the sun's rays at
all elevations. I n corroboration of this I may mention t h a t the difference
of temperature is much less in summer than in winter, lo of Fahr.
being equivalent to only 250 feet in January between 7,000 and 13,000
feet, and t o upwards of 400 feet in July. Again, a t Darjeeling (7,500 feet)
the temperature hardly ever rises above 70" in the summer months,
yet i t often rises even higher in Tibet a t 12,000 to 14,000 feet. On the
other hand, t,he winters, and winter night,s especially, are disproportionately
colcl, the thermometer falling upwards of 40" below the Darjeeling temperature
a t 6,000 feet above t h a t elevation.
The diurnal distribution of temperature is equally ancl similarly affected
by the presence of vapour in t.he three different zones. The lower zone is
first clouded, because the lower ranges of 6,000 t o 10,000 feet, first receive
t,he diurnal charge of vapour-loaded southerly winds ; the middle gets more
of the sun's rays, ancl the upper more still. Though the summer days of
the upper zone are warmer than their elevation would indicate, the nights
are not proportionately colder ; for the light mist of 14,000 feet which
replaces the dense fog of 7,000 feet, effectually obstructs nocturnal radiation, though it is less a n obstacle t o solar radiation. Clear nights, be it
observecl, are as rare a t 14,000 feet, the nights being rainy, if windy ; or.
if calm, cold currents descend from the mountains, condensing the moist
vapours of the valleys, whose narrow floors are a t sunrise bathed in m i s t
a t all elevations in Sikkim. The rise and dispersion of these dense inasses,
ancl t'heir collection and reconclensation on the mountains in the morning,
is one of the most magnificent phenomena of the Hima!aya, when viewed
from a proper elevation ; it commences as soon as the sun appears ou
the horizon.

Seas~nS,general remarks on : These, throughout the Himalaya,
more or less markedly of the hot and colcl, or wet and dry of the plains
of Bengal, with this exception, that the dry westerly wind which

sweeps across the plains during many of the winter months is scarcely
felt in Sikkim, or in the afternoon only in occasional puffs from the
south-west. The southerly wind blows steadily from May till November,
but is not uniformly moist a t all seasons ; i t attains its maximum of
humidity in July and August, when, being warmest, its capacity for
transporting moisture is also greatest. From November till April, calms and
light winds prevail, with occasional gales. Electric disturbances are most
frequent from Mnrch to May, and again a t the end of the rains ; they
are however almost wholly confined to the foot of the hills and outer
ranges.
The rainy season commences with a spring fall in April or May, which
is the flowering seasons of all the Rhododendrons, and of most of the
Magnolias of the lower zone (7,000 to 10,000 feet). A remarkable uniformity
of humidity and temperature now prevails a t all elevations, till the fruiting
season, which occurs in September a t the upper zone, in October in the
middle, and November and December in the lower zone. The rains have
fairly " set in " by the middle or end of May, and the rhododendron
flowers are withered within a month of their flowering, that is, by the
beginning of June in both lower and middle zone, and but little later
above 14,000 feet ; for though they bud so late in the alpine regions,
vegetation proceeds there much more rapidly.
I n the upper zone May is the budding month, and the resinous scales
that envelop the Rhododendron flowers are no sooner thrown off than the
leaves are expanded, and the flowers follow wit,h that rapidity which is
so characteristic of an arctic spring, and indeed of all excessive climates.
The di~tribut~ion
of t,he seasons in the three zones is very peculiar, and
gives rise to some anoma.lies that have puzzled naturalists. From the
middle of October to that of May, vegetation is torpid above 14,000 feet
and inclectl almost uniformly covcrecl with snow. From November till the
middle of April, vegetation is also torpid in the micldle zone (above 10,000
feet), except that a few trees and bushes do not ripen all their seeds tiil
December. The three winter mont,hs (December, January and February)
are all but (lead in the lower zone (above 6,000 feet), the earliest appearance of spring a t Darjeeling (7,000 feet) being a t the sudden accession of
heat in March. From May till August the vegetation in each zone is

(in ascending order) a month behind t h a t below i t ; 4,000 feet being about
equal to a month of summer weather in one sense. I mean by this, that
the genera and natural orders which flower at, say 8,000 feet in May,
are not so forward a t 12,000 feet till June, nor a t 16,000 feet till July.
After August, however, the reverse holds good ; then the vegetation is as
forward a t 16,000 feet as a t 8,000 feet. By the end of September most
of the natural orders and genera have ripened their fruit in the upper
zone, though they have flowered as late as July ; whereas October is the
fruiting month a t 12,000, and November below 10,000 feet.
The Rhododendrons offer good instances of this :16,000 to 17,000 feet, R. nivale flowers July ; fruits September.
13,000 to 14,000 feet, R. anthopogon flowers June ; fruits October.
11,000 to 12,000 feet, R. campanulaturn flowers in May ; fruits in
November.
8,000 t o 9,000 feet, R. argenteum flowers in April ; fruits in December.
And so i t is with many species of Compositae and Umbelliferae, and
indeed of all natural orders, some of which I have on the same day
gathered in ripe fruit a t 13,000 t o 14,000 feet, and found still in flower
n t 9,000 to 10,000 feet. The brighter skies and more powerful and frequent
solar radiation a t the greater elevations, account for this apparent inversion
of the order of nature.

I shall conclude this long essay with some notices of the vegetation
of the month in the three zones specified, assuming the elevations of
7,900 feet, 11,000 fee, and 15,000 feet, as typicai of the three. I shall
commence with March, which begins the new year as far as vegetation is
co~lcerneda t 7,000 feet.
March : I n the lower zone, in which alone vegetation is active, t.he
mean temperature is 50.7", or 3" below the mean of the year, and 8" to
9" warmer than February. The mean maximum is 58.4", 68" is the
extreme temperature attained in the shade, and 120" in the sun, from
my very insufficient date for solar radiation in this month. The mean

minimum is 43" ; the greatest cold 37" and when aided by radiation 27.8",
with a maximum difference of 9" between the minimum thermometer and
radiating one. The mean daily range is 15" to 16", and the thermometer
a t 3 feet depth stdnds a t 50". The dew-point is 45.8" ; the mean humidity
0.8" to O.gO, and the rainfall about an inch, which generally comes in
heavy showers of rain and hail, sometimes of sleet a t the equinoxes.
This is eminently the spring month a t Darjeeling. Laurels and maples
bud and leaf, together with many other trees, but not oaks. The ground
is often covered with the long leaf bracts of the Tetrantlteras. The large
white ~Wicheliaflowers, Cherry abundantly, white Rhododendron (argenteurn)
and the scarlet (a~.boreum)in sunny spots. An early leafless Caelogyne is
common in the rocks (C. praecox), the small blue gentian covers the
ground on grassy banks, with the yellow Pragaria indica, Tormentilla.,
a few violets, a pretty blue Mazus, and some few Rubi. The Jfichelia,
cherry, and Rhododendrons are, however, the only conspicuous plants of
this season and elevation, with a pretty Disporum in the woods. I n the
garden peaches are in full flower, and many plants of the cold season of
India, such annuals especially as belong to too cold or dry a climate to
survive the damp heat of May and June if sown then-stocks, for instance.
Most other garden flower seeds and bulbs are planted now, as well as
vegetables ; the young plants sown previously require transplanting and
protection from the hail, which occasionally cuts up tender plants terribly.
Potatoes are planted out. Table vegetables are still abundant of the
ordinary kinds. Insect's commence their attacks on the gardens.

April : Mean lemperature 56" ; of maxima G4", and minima 48" ;
extremes 68" and 38". Extremes of radiation-solar
125", terrestrial 33".
Extreme differences-solar 66" terrestrial 16". The mean daily range is
nearly l G O ; sunk thcrmometer 60" ; dew-point 50°, and saturation 0.80".
Rain 2 . 5 inches.
Most of the trees leaf and many flower in this month, as laurels,
oaks, chesnuts, Hydrangea, birch. The smaller blossomed Michelia and the
large Magnolias flower in profusion, and the woods a t 8,000 to 9,000 feet
in some years look mottled with their great white and red flowers.
Maple lcaves are broatl and red. Birch liilngs its catkins. Some pretty
and conspicuous shrubs flower, and Adnmia cyanea, a T'ibrunum, white

honey-suckle, the beautiful purple Stauntonia, several white and pink Rubi,
a very sweet Daphne ( D . cannabina) in the woods (of which paper is made), and the
curious genus Helwingia. On the ground A~isaemas appear in profusion,
and many other herbaceous plants leaf, as Aralia, Paris and Polygons.
Yellow strawberry, Tormentilla, violets and the ground-raspberry are
common, with several Dispora, Ophiopogon, Melissa parvifolia, and Isopyrum; beautiful white-flowered leafy Caelogynes adorn the moist rocks,
which, with a very fine Cymbidium on the trees, are common at and
above 6,000 feet.
Little is doing in the garden more than was in March, sowing and
planting out go on with activity. English strawberries flower abundantly,
as do currants.

May : Mean temperature 56.6" (only l o above April). Means of maxim a 65.3", and of minima 50"; extremes 69" and 38". Extremes of radiation-solar
125", terrestrial 40°, Mean daily range 13.3"; dew-point 50';
saturation 0.91". Rain 9 inches, falling in sharp showers late in the forenoon or afternoon of about half the clays in the month. More falls in the
night than in the day.
The botanist may reap a rich harvest in this month, the jungle and
mountain plants between 6,000 and 10,000 feet coming into flower in rapid
succession. Of these t,he trees are:
Yew (Taxus boccate) (probably identical with English). Maples, various. Apple
and several Pyri. Photinia. Manglietia. Lauri, various.

Symplocos. Alder. Large-leaved oak. II y d~angea. Saurauja. Englelzardlia.
Walnut. Euonymus. Myrsineae, various. Olea. Podalyria. Ash.
The great iMagnolias and &Iicl~elias, and large white ~hododendron
(a~genteum),are all past flower.
Of ahrubs there are many and beautiful species :
Limonia. Stauntonia. White Rose, Webbianu. Sarcococca.
Symplocos. G'u.a,ltheriae. Vaccinia. Rh.ododend~.on,s.

Aucuba*

Rubi, several (the yellow-fruited now abundantly ripe).
Coton,euster. Adnmia. Sm,ilax. Iiibes.

Indigqfera.

Woody climbers. Stauntonia. Saurauja.
Kadsura.
Sphaerostemma.
Sabia. Myrsineae sp. Holostew~ma. Smilax. Jasminum (white).
Herbaceous plant,s are common, but being annuals they are comparatively backward ; the chief are :
Dentaria.
Euphorbia.

Viola.

Anemone.

Potentilla.

Androsace. Tiarella. Chrysosplenium.
Die1ytra. Corydalis.

Fagopyrurn.

Paris.

Trillium.

Ophiopogon. Coriaria. Fumaria.

Many and splendid Arisaemas. P a n a x (2 harbaceous sp). Some fine
Hedychia. Roscoeu.. Streptolirion.

A leafless purple Caelogyne (C. U'allichii) is abundant, and makes a
gorgeous show on the trees, as do the white-flowered leafy species.
The gardens a t Darjeeling are very gay during this month-roses,
poppies, snapdragons, heartseases, larkspurs, pinks, and lupines. Strawberries ripen, and continue in fruit for two months. The cucurbitaceous
vegetables are planted, as melons, cucumbers, squash, etc. Those planted
in autumn are now producing abundantly, as peas, French beans, salads,
turnips, and cabbages.
Middle Zone.-In
this region spring is only now established ; much
less rain (one-third less) falls above 10,000 feet, than a t Darjeeling. Snow
occasionally sprinkles the forest, but what falls does not lie on the ground.
On the other hand, the winter's snow, still abundant a t 12,000 feet, is
rapidly melting, and the rivers rise daily. The different pines, Abies
Webbianu., Brunoniana, and the larch flower, as do Viburnum, willow,
ancl juniper. Very fcw herbaceous plants are advanced, of which the chief
are a purple Dentaria, and some other Cruciferae, primroses, Anemone,
Ranunculi, a Gentians, two large Arisaemas, a purple Saxifraga like
ciliata, Cotoneaster, Potentilla, ancl Podophyllum.
Upper Zone.-So
little snow falls here, comparatively speaking, that
the passes even of 18,000 to 19,000 feet are open this month, but

vegetation has made little progress, the soil being frozen in many places.
Even the grass is not long enough t o be cropped by cattle or sheep.

June: Mean temperature (7,000 feet) 61.2"; of maxima 66-7", and
126",
minima 55.8". Extremes 71" and 51.5". Extremes of radiation-solar
terrestrial 47". Extreme differences-solar 62", terrestrial 4.8". Mean daily
range of temperature, 11". Mean dew-point, 59.5"; saturation 0 -93".
Rain 26.964 inches (mean of five years-maximum
32.68 inches, minimum 12 inches), distributed, in 1849 (when 32.688 inches fell), over every
day but 7, and every night but 3. Between sunrise and sunset 12.593
inches fell; during the night 20.035 inches. The showers, though heavy
and frequent, do not combine to form a continuous downpour a t any
time, and there is a good deal of sunshine from 8 to 10 a.m., and often
a t sunset also.
The flowering season of most of the trees a t 7,000 feet is now over,
but many shrubs blossom, as Polygala, Xanthoxylon, Indigofera, a Magnolia with white sweet-scented globe flowers, Spiraeas, Hydrangea, yellow
jasmine, various Araliaceae, Neillia, Leycesteria, and shrubby Polygona;
Pyri, many and shrubby; Rosaceae generally; some laurels and Viburna,
vines. Of herbs, balsams now appear prominently, with Streptolirion, Gerania, great-flowered Aristoloci~ia, Parochaetus, Smilacina, Convallaria, and
Dispora; some fine Scitamineae, Parnassia, Potentilla anserina, Arum and
Arisaemas, Monotropa, Pyrola, Pieris, yellow Crawfurdia, Iris, Campanula, Balanophora, Habenariae, and some curious terrestrial orchideae,
as Cyrtosiu. Wild brambles are abundant, and several kinds are very good.
E l a e q n u s berries ripen.
I n the gardens the rains damage the unprotected flowers sadly. Cuttings are taken of rose, sweet-william, and pink. Such flowers as will
blossom after the rains are now sown, as sweet-peas and lupines. Tulips
flower, but not very well, as does the Fuchsia. Transplanting goes on
actively. Table vegetables of all kinds are abundant and good, but flavourless.
Middle Zone.-I spent the greater part of this month above 11,000
feet, a little to the north of the position of Kenchanjunga, in well-wooded
valleys, etc. The weather was uniformly cloudy, misty, and rainy; but
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Top left: The Changu-Lake with the partially cnvered Nathu-La Range to the left: Top right: R.
campanulaturn is in full bloom; Boyom left and Bottom right: patcbes of dowarf lowering a l p l I I ~
w ~ t hRhododendron lanatum, R. W~ghtii, A. anthopogon, R. setosum, p ~ n kflowered Primura, yellow
flowered Potentilag-forming nature's rnagnilicent rock-garden

the showers were never excessive, and only 6 inches fell, or one-half less
than a t Darjeeling. The trees in flower are generally of the same genera
as flowered a t 9,000 to 10,000 feet last month, and the species are in
many instances the same, as Pyri, birch, one oak, willow, a maple, holly
(forming a bush); Abies Webbiana cones are a splendid purple, those of
the larch red brown, and of P. Smithiana green; junipers form berries.
A white cherry, Loniceras, Symplocos, and Pieris, are the chief flowering
trees. Of shrubs there are other Loniceras, Potentillas, Rhododedrons,
Araliaceae, 2 currants, willows, Andromeda, Gualthe~in. Primroses are the
glories of the herbaceous vegetation, appearing in profusion, yellow, white,
and purple; beautiful anemones and ranunculi flower, with Thalictra,
some Berberris, a splendid single-flowered Meconopsis, several Curciferae,
Tamarix (creeping), Sibbaldiae, Fritillaria, Orobanche, small Paris and
Trillium. Pin,guicula, P a ~ n a s s i a , Allium, M o ~ i n a , Ophiopogon, the great
Rheum, Juncus, and Luzula. Rhododendrons many.
Upper Zone.-Towards the end of this month the grass is well grown
in the valleys, a t 13,000 to 16,000 feet, and the catt,le are driven up to
the grazing grounds. A few plants flower above 15,000 feet, as Anemone,
Primula, Astragalus, Parnassia, and Picrorhiza teeta, (possibly P. Kurrooa).

July : Mean temperature 61 -4";of nlaxinla and niinima 65-5"-57- 3";
extremes 70"-56".
Extremes of radiation, solar 130"; daily range of temperature 8". Dew-point 60.7". Saturation 0.97". R.ain-fall 25.336 inches
(mean of five years, maximum 33, minimum 17.915). I n 1848, 21-605
inches fell; it rained every day but one, 12.22 inches per day, and 9.235
between sunset and sunrise, there having been 18 rainless nights, but
only five occasions on which none fell between sunrise and sunset.
The beautiful scarlet Buddleia a t 9,000 to 10,000 feet, and a fine
Erythraea a t 6,000 to 7,000 feet,, are the only remarkable trees I have
noted as flowering during this month in the lower zone, except a Saurauja.
Of shrubs, the chief are IJypericn, Deutzia, Philndelphus, A-eillia! and many
that flowered late in the previous month, together with the beautiful red
rose. Herbaceous plants succeed one another rapidly ; magnificent Balsams,
Cyrtnndracu.ea, Bego~aias, Scitamineae, and Ae~ch~ynanthusabound, with
Mimulus, Towenin, Cam,pa?zula, Codonopsis, Thalictra. The gigantic lily,
and various terrestrial Orchideae, as Calanthe, Habenaria, Spathoglottis,

ATeottia, and Serapias. Epilobia are common. Circeae, Valeriana, Notoshaete, the purple Convolvulus, white-flowered Polygona, and Cucurbitaceae
begin to flower. Acorns, holly, and laurel berries are fully formed; Labiatae bud, as clo Compositae and Urticeae.

I n the garden there are still heartseases, lupines, sweet peas, roses,
evening primroses, dahlias, sweet Williams, hollyhocks, mallows, snapdragons, and marigolds. The kitchen-garden shows radishes, cress, cabbages,
squash, and other Cucorbit~~ceae;French beans and peas, but sparingly;
cabbages, brocoli, and cauliflower abundant. Weeds grow apace and keep
the gardener busy.
spent much of this month a t 12,000 to
Second or Middle Zone.-I
16,000 feet elevation, ancl further north than in June. The rainfall I
found reduceci to little more than 6 inches; i t rained however nearly
every day, three times as much falling a t night as during the day.
Between 10,000 and 14,000 feet vegetation has advanced during this
month with marvellous repidity. The short grass and herbage of open
spots, specially a t 10,000 to 12,000 feet are replaced by a rank growth,
6 to 8 feet high, of Thalictra, tall Astragalus, grasses, and Cyperaceae,
Euphorbiue, a superb yellow and a purple Meconopsis, each with racemes
1 to 2 feet long of blossoms as broad as the palm of the hancl; gigantic Ileraclea spring up 9 feet high whilst fruiting, with twiggy Bupleura,
Dipsacu-7, Convalluriae, Di.spora, ancl Smilncina, Cimicifuga, Rumex,
and various Compositae not yet in flower, bound together by masses of
Cuscuta and Codonopsis. Amongst these grow, but more sparingly, Balanophora, Morina, Gerania, large Cynoglossu, many Pedicularis, Hypericum, and G'amoplexis, together forming complete thickets of herbage.
I n more open places, a t greater elevations, 12,000 to 13,000 feet, Cypripedium, Epipactis, and small Orchideae are very abundant, with tufted
Astragali, Lloydiu (two species), other Pediculares, Triglochin, Callitriche,
Veronica, Campanula, Saxifraga, Draba, small Morina, Parnassia, Rheum,
Thermopsis, a Suussurea with bladdery bracts, Anisodinus flowers, Berberry begins to fruit, as do Pyri and Lonicera. Agriculture is little pursued a t this elevation, Fagop?yrum crops flower a t 12,000 feet, and barley
sown two months beforc is fully in ear, or, if sown in the end of May,
in flower early this month. Raclishes and turnips are in leaf at 15,000 to
16,000 feet, and their tubers formed. Potatoes flower.

is much snow still in July, even on
Third, or Upper Zone.-There
the rearward mountains, where the perpetual snow-line is a t 18,000
feet; still most of the shrubs that are found above 14,000 feet are in
flower, as Spiraea, Lonicera, Potentilla, willow, juniper, berberry, and an
occasional rose. Ranunculaceae abound, Ranunculus, Delphinum, Aconitum,
Caltha, many Astragali flower, with Corydalis, H ypecoum, M yosotis, Parnassia; many Pedicul aris, Sibbaldia; sinall Primul ae, Alsineae, and Cruciferue; the alpine purple Meconopsis, Morina, Androsaces, Picrorhiza, Nardosta
chys, Gymnandra, Dracocepltalum, Veronica, Seda, Cassiope, and Menziesia.
The single-spiked Carices and Poae flower, Festuca, Aira, Hierochloe, Stipa.
I n Tibetan regions a nettle abounds a t upwards of 16,000 feet, and some
Ariemisiae are the only early Compositae in flower.

August : Mean temperature (7,000 feet) 61 .7"; of maxima 6 6 - l o , and
minima 57 -4"; of daily range 8 -7". Extremes 70" and 54.5"; of radiationsolar 133": terrestrial 50". Extreme differences-solar
62", terrestrial 3 -5".
Mean dew-point 60 -4"; saturation 0 . 9 7 . Rain 29 a454 inches (means of
4 years 33 -320 and 24.510 inches). I n 1849 26.811 inches fell, and it
rained every day but one, 10 -802 inches falling after sunrise, and 16 after
sunset. I n the interior, on the other hand, a t the same elevation, I experienced only 12.45 inches of rain, of which 8 ~ 2 9fell in the night, and
4 ~ 1 6during day. It rained, however, more or less nearly every day.
Vegetation in the lower region is a t its fullest vigour. The common
bracken (Pteris aquilina?) covers the ground, with a yellow Cucurbitacea.
Many annuals that flowered in May and June are passing to seed, as
Cyrtandraceae, Gesneriaceae, balsams, and begonias, but still many species are in
flower, Umbelliferae, which are rare below 9,000 feet, flower, together with Anemone vitifolia, various Hedychia, some very magnificent. Sparganium
blossoms, and Colquhounia, the small-flowered Neillia, Cej.opegias, Cuscuta, many Cucu~bitacene, especially Trichosanthes, tree Arnliaceae, the
sweet Buddleia, Opltelia, Clematis, Tric yrtis, Passijora, M yrsine, and
Embelia, yellow honeysuckle, Xantl~oxylon, Hypericum, Osbeckia, a few
thistles commence flowering, with gnaphaloid Compositae, but not so freely
or fully as Eupatorium, blue Cichoraceae, Myriactis, Callimiris, two
Artemisias, Pieris, Inula, Doronicwn, and Mulgedium. I n open places a t
8,000 feet Euphrasia, Drosera peltata, Neottia aestivalis, Dipsacus:. Halenia, and Erigerons flower.

In the kitchen-garden pot,atoes are planted with manure and towards
t l ~ e end of' the month the haulms of the early sorts wither, and the
r0ot.s are stored. Table vegetables are abundant, with legumes of all kinds,
turnips, saclishes, carrots, lettuce, all varieties of vegetable marrows, squash,
cucumbers, and asparagus, the latter generally small and woody. In the
flower-garden are dahlias, marigolds, sunflowers, China roses, lupines,
mignonette, larkspurs, rose-campions, oenotheras, heartsease, all thriving
tolerably if protected from the rain, but i t is better to keep them back
till the following month.
There is little native cultivation carried on. Rice and other cerealia
are in ear above 7,000 feet, and maize is in flower just below that.
Animal life swarms in this month, especially insects. Cicadas and glow.
worms ascend above 8,000 feet. Libellulae, Tipulae, Cynthia cardui, and
Papilio Machaon are very frequent a t 6,000 t o 10,000 feet. Mosquitoes
in myriads and countless leeches, with sandflies, swarm a t 6,000 feet, and
ascend to 8,000 feet, the leeches and sandflies to 12,000. Swampy places
become feverish even a,t 6,000 feet.
Secor~d, or Middle Region.-Above
9,000 feet vegetation is also in its
prime, from the abundance of Compositae which adorn the skirts of the
woods and open places, especially beautiful senecios, thistles, Mulgedium,
Aplota.cis, L)olomiaea, Ligularia, and Saussurea, Callimeris and abundance
of Erigeron, Doronicum, Clematis blossoms freely. Gentians, Halenia,
Ophelia, etc., are all in bloom, with the most of the Umbelliferaeo
Saxifrays form masses of golden blossoms a t 12,000 to 13,000 feet, mixed
with Cy unant hus, Codonopsis, Scrophularia, Pol ygona, Fumaria, and
C'orydalis, Oxyria, Primula denticulata, Salvia, Delphinia, tall aconites,
terrestrial Orchideae, Lilium Thomsoni, Verbascum, and many other
European genera.
Third, or Arctic Zone.-Some beautiful primulas are still only in flower,
near the snow, a t 15,000 feet, with many species of Corydalis, Nardostachys, Chryso.splenium, Menziesia, Seda, Saussurea, Parnassia,, yellow
Drabus, and Androsaceae, a t the southern passes, which being in o, more
rainy climate, are backwarder. I n the northern or drier parts, again,
-4rtcmisiae appear, with Delphinium Brunonie, various Cyananthi, Veronisal

Koenigia, 6 potentillas, Anaphalis, Serratula, and many grasses, carices,
and Junci.

September : Mean temperature (7,000 feet) 60" of maxima 64.7, and
minima 55.2; of daily range 9 -5". Sunk thermometer 60". Extremes of
142", terrestemperature 70" and 51 -5"; of radiating thermometers-solar
70°, terrestrial 10". Mean dewtrial 47 -5". Extreme differences-solar
point 58 -5"; saturation 0 -95". Rain 15 ~ 7 6 2 inches (mean of four years
20 -375 and 13.410). I n 1849 15 -675 inches fell, 3 4 2 1 by day, and
12 -054 by night. It rained all the month except on five days, but most
frequently a t night. The first fortnight of this month is usually a continuation of the August humid weather, when i t holds up for a week or
so previous to the equinox, which is ushered in by violent electric disturbances and heavy gales.
The most prominent botanical feature of the month is the abundance
of Labiatae, especially Plectranthi, Elsholsia, Craniotome, Colquhounia,
Prunella, Ajuga, Scutellaria, Nepeta, and Melissa; and graphaloid compositae, especially species of Anaphalis, whiten the ground in some places.
Osbeckia is in full bloom, with white and shrubby polygonums. Many Urticeae flower but they are insignificant green plants. March and April flowering species are generally in seed. Acanthaceae, of which there are very
few, flower.
I n the garden the vegetables are, besides those of August, more cruciferae, as kohl-rabi and savoys, with tomatoes and capsicums. Peas and
beans are sowed for early crops, with cabbage, t.urnip, beet, radishes, and
springs crops of all kinds. Peaches redden and fall off the trees without
ripening. Strawberry beds are cleaned and runners planted; rose-cuttings
made. Rice and other cerealia are cut a t 4,500 feet, but no higher.
passed the latter part of August and beSecond, 01- Middle Zone.-I
ginning of this month a t 11,000 feet, considerably north of Icanchanjunga,
in a very moist valley, with patches of snow of gulleys a t 12,000 feet,
where, however, the rainfall was less than half that a t Darjeeling. From
the 8th to the end of the month I camped a t 15,400 feet, and experienced only 1 .67 inches, whilst 9 -993 fell a t Darjeeling. A good deal of
this was in the form of snow, whicb lay for several days at 16,000 feet

as early as the 9th. At the equinox the snow lay three days around my
tent, but melted again. I n the more southern parts of Sikkirn the
September snow-fall sometimes lies till the following April or May. The
weather was constantly misty ancl foggy a t my position, but was always
clear though cloudy when I went into Tibet. This is a fruiting m0nt.h
everywhere above 13,000 feet; the barley and Fagopyrum crops are cut,
and turllips and radishes gathered the cattle are driven down to 12,000
feet early in the month and t o 10,000 feet towards the end. Dandelion,
Eriyeron, and other compositae are still in full flower.
Fnurth, or Upper Zone, above 15,000 feet.-Many
plants continue
in flower early in the month and to beyond the middle, as beautiful
Cyananthi, Gentians, Elsholsia, Caltha, Taraxacum, Prunella, curious
Lactuceae, Saussureae, and Serratulas, Leontopodium, and other Gnaphaloid
compositae. Small Polygona, Primulae, and indeed all June and July
flowering plants, ripen their seeds. By the 21st vegetation may be said
to be a t a n end, the grasses change colour and severe frosts set in. Birds
migrate south, and the Hoopoe and various small birds are occa.siona1
visitants on their passage t o warmer climates.

October : Mean temperature (7,000 feet) 58"-of maxima 66.5", minima
49.5"; daily range 17"; sunk thermometer 59"; extremes of temperature
68" and 43 .5"; of radiating thermometers-solar
133", terrestrial 32";
extreme differences from temperature of air-solar
65", terrestrial 12".
Mean dewpoint 52 -5"; saturation 9 -88. Rainfall 8 -66 inches (mean of
four years 17 -964 and 5.50). This is one of the most variable months in
the year as regards the distribution of both heat and moisture. Fine
weather almost invariably follows the equinoxial gales, ancl sometimes lasts.
October has been described to me as a glorious, cloudless month, without
a drop of rain. I n 1848 there was more bad weather than good, with
heavy squalls, thunder and lightning, and nearly 18 inches of rain fell.
I n 1849, again, very little rain indeed fell, but the month was so uniformly
foggy ancl damp, that the rains were not consiclered over till November;
yet during twenty clays no rain fell a t all. The same irregularity marks
this season a t all elevations, and I experienced more rain at, 13,000 feet,
in an almost Tibetan climate, than fell a t Darjeeling, owing probably t'o
the condensation of the southerly wind over the September snow-fd,
whkh had already lowered the snow-line in some parts of Sikkim,

I n the lower zone there are still plants to flower, as Prinsepia, the
beautiful blue Crawfurdia, Eleagnus, and Balanophora polyandra. Various
species of C1emati.s also flower, with Camellia, .Eurya, Cuscuta, Symplocos,
Prunus, Wightiu a late-flowering Michelia, Aplotazis, the superb Luculia
gratissisna, fragrant Olea, Bucklandia, Eleagnus, and many parasitical
Orchideae. The apple and other wild fruits ripen.
I n the garden the early frosts are apt to do injury ; potatoes should
be all housed; celery is planted out in trenches; cabbages and kohl-rabi
in drills. The garden should be all cleaned and weeded for planting spring
vegetables before the end of the month.
The natives gather in all crops between 6,000 and 8,000 feet this
month, including the various millets, which yield 200 to 400 fold, and the
unirrigated rice grown in slopes, and producing 80 fold on the average.
Second or Middle Zone.- Above 14,000 feet the scene is more wintry
than autumnal, but below that many Compositae and Umbelliferue continue
in flower, and some in fruit; the Coniferae all have fully formed cones;
some Clematis flower with Prinsepia, and blue Crawfurdia and the nut.
The larch leaves turn yellow and then red previous to dropping. Belts of
scarlet girdle the forests from the abundance of berberries whose leaves
change colour. The birch turns golden yellow, P y r i and maples red and
yellow, whilst the Abies Webbiana and junipers are still black, the grass
brown, rhododendrons a bright verdegris green. Of the latter some species
throw out a few flowers, but most are in seed, as are wild currants,
cherries, berberries, apples, hips, and Stauntonia, which latter affords the
best wild fruit of this region and that below it, except Rubi.

November : Mean temperature (7,000 feet) 50"-of
maxima 56.5",
minima 43.5"; daily range 13". Sunk thermometer 54". Extremes of
temperatnure 63" and 38"; of radiating thermometers-solar
123", terrest.
30": extreme difference from temperature of air-solar
68", terrest. 12".
Mcan tlew-point 46 .so; saturation 0.89". Rainl'all 0 -4. This is the least
rainy month of the year, sometimes no rain falls, and it seldom exceeds a
few tenths of an inch. Drought is sometimes experienced, with a bright
clear sun by day and sharp frost a t night. The sun's rays are very
powerful, considering how low the temperature is, but the air is bracing
gnd plebsant, like an Bnglish April.

This Bucklandia flowers in this month a t 6,000 to 7,000 feet, a magni.
ficent tree as regards form and foliage; Wightia, a scandent Bignoniaceous
tree, also blossoms profusely, bearing no leaves, and forming immense,
masses of red in the forest; Pittosporum blooms, and a Prunus like P a d w
whose leaves are excellent fodder for cattle. Alder is in catkin, and the
yellow Daphne Gardneri, a very beautiful plant, scents the air; nettles
flower profusely, and Cuscuta, with the great shrubby Teucrium. All crops
are now housed, and wheat and barley sown a t 9,000 feet to be reaped
in May.
I n the upper regions the snow-line descends t o 14,000 feet.

December : Mean temperature (7,000 feet) 43"; of maxima 51.6" and
minima 34.9"; daily range 16.7'; sunk thermometer 48". Extremes of
108", terrestrial
temperature 56" and 32 -5" of radiating thermometers-solar
26". Extreme differences from temperature of air-solar
77 -2", terrestrial
10". Mean dew-point 30"; saturation 0 -61". Rainfall 0 -45. This month is
sometimes very dry; it was unusually so in 1837, when Dr. Chapman's
register was kept; his reduced wet bulb observations are those from which
I have worked the dew-points. Hoar frost is of almost nightly occurrence
in December, but the colcl is never extreme. About Christmas a storm is
experienced, ancl a great quantity of snow falls in the upper regions, at
as low elevations as 9,000 feet, where I have seen 3 feet: much of this
melts, however, owing to the warmth of the soil.

January : Mean temperature (7,000 feet) 40"; of maxima 47.2", and
minima 32.8"; claily range 14.4"; sunk thermometer 45". Extremes of
temperature 56" and 29"; of radiating thermometers-solar
119", terrestrial
16". Extreme differences from temperature of air-solar
72", terrestrial
12 -7"; mean dew-point 34 .3"; saturation 0.84. Rainfall 1 -718 inches;
mean of three years 0.30 and 4 -27. January is generally a stormy month,
with bitterly colcl, often violent winds, hail, sleet, and sometimes snow at
Darjeeling, and as low as 6,000 feet, never lying beyond a few hours at
the latter elevation, and i t is rare for 3 inches to remain as many days
a t 7,000 feet. Much snow falls about the middle of the month in the
upper regions, the ground being covered several feet deep a t 13,000 feet,
and the snow-line is lowered t o about that elevation, a.nd does not recede
from t h a t till April or May. I found the soil a t this elevation frozen for
16 inches, but below that, and as high as 34.5" a t less than 3 feet deep

February : Mean temperature (7,000 feet) 42.1"; of maxima 50°, and
minima 34.2"; claily range 15.8"; sunk thermometer 47". Extremes of
124 -O0,
temperature 57" and 25 .5"; of radiating thermometers-solar
terrestrial 23 -". Extreme differences from temperature of air-solar
78",
terrestrial 15 -3". Mean dew-point 36 -7"; saturation 0.85". Rainfall 0 -916;
mean of three years 2 .047.
This is also a stormy and cold month, with a good deal of thunder
and lightning, hail, and sometimes snow. Turnips, carrots, beet and
cabbage are the chief garden vegetables; peas blossom freely in spite of
the weather; tender plants are protected by matting; artichokes and
rhubarb are manured; lupines, marigolds, and stocks are still in flower.
Snow that falls a t 11,000 and 12,000 feet remains till April : there are no
plants of any consequence in flower above 6,000 feet.

I append a meteorological register of the separate months for convenience of reference, but a t the same time must remind the reader that it
does not pretend to strict accuracy. It is founded upon observations made
a t Darjeeling by Dr. Chapman in the year 1837, for temperature and wet
bulb only; the other data and some modifications of the above are
supplied from a very careful collection of a multitude of observations of
my own. The means of the month are taken by meaning the daily maxima
and minima, which I think gives too high a result. Those for terrestrial
and nocturnal radiation are accurate as far as they go, that is to say,
they are absolute temperature taken by myself, which may, I believe, be
recorded in any year, but much higher are no doubt often to be obtained.
The dew-points and saturations are generally calculated from the mean of
two-day observations (10 a.m. and 4 p.m.) of the wet bulb thermometer,
together with the minimum, or are taken from observations of Daniell's
hygrometer. The dew-point and temperature; but as they do coincide for,
on the average, 10 hours of every 24, this method obviously gives too
low a dew-point. On the other hand, the wet bulb observations, or hygrometer, were never taken a t the hours of greatest dryness and as I find
the mean of the temperatures of 10 a.m., 4 p.m., and the minimum to
coincide within a few tenths with the mean temperature of the whole
year, I assume that the mean of the wet bulb observations of the same
hours will give a sufficiently accurate approach to that of the 24 hours.
The climate of Darjeeling station has been in some degree altered by

extensive clearances of forest, which render i t more variable, more exposed
t o night frosts and strong sun, and t o drought, the drying up of small streams
being one direct consequence. My own observations were taken a t Mr. H o d s ~ n ' ~
house, elevated 7,450 feet, where the differences of climate due to local causes
are sufficiently indicated to show that in no two spots could similar meteorological results be obtained. . . . . . ''
All these climatic data have been summarised in the following table :Mcon
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No record exists of the temperature and rainfall of the Rongo range forming
far eastern wing of the Darjeeling spurs bordering Bhutan Territory-separated
by the Jaldhaka river. Hooker never visited this part of the East Himalaya.
Here cultivation of the medicinal plants in the East Himalaya has
been undertaken by the State of West Bengal. The data of the rainfall and
temperature recorded in the table below may conveniently be compared with
those of other ranges given above with a view to studying variation in the
composition of the vegetation in the Nepal, Sikkim and Bhutan borders.
Statement showing rainfall and temperature for the period from 1st April
1955 to 31st March 1956 is given below :Statement showing rainfall and temperature for the period from 1st April 1955 to 3151 March 1956
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The olimetio deta though subjeot to slight variation due to present mioro-01imat.i~oonditione in different
plmw, hold generally good for mteoologioel and synmological studes.

CHAPTER V
Affinity of Darjeeling and Sikkim Vegetation to that of
Central Nepal
THE ecology of the vegetation of Central Nepal Himalaya has very briefly
been outlined in the "Fauna and Flora of Nepal Himalaya" under "Flowering
Plants and Ferns", by Siro Kitamura.. The vegetation of this part of Nepal
Himalaya does not vary much from the Singalila, Jongri ancl Guicha-La ranges
of the Darjeeling Himalaya. Although the vegetation bears generad affinity to that
of Nepal a t different elevations, the composition of the flora varies in detail
presumably due to local micro-climatic, edaphic, biotic and other environmental conditions prevailing in these two parts, one more Central and the
other more Eastern Himalaya. These observations are mentioned here in order
to enable the future investigators to compare the general features of the vegetation of the these two sections of the East Himalaya and work out detailed
analysis of the Nepal and Sikkim floras. Dr. K. Imanishi, Mr. S. Nakao and
31r. J . Kawakita summarise the zones of the ~ e g e t ~ a t i oas
n follows :

1

600-1,000m. Zone of Shorea robusta
. . Subtropical Zone.
1,000-1,200m. ,, of Castanopsis indica
1,200-2,000m. ,, of Myrica, Photinia, etc.
Warm Temperate
2,000-2,500m. ,, of evergreen trees (Quercus
Zone.
ylnuca, etc.).
"

::

2,500-3,200m.

,, of Conifers (Tsuya., Picea), and]

)-

Cold Temperate Zonedeciduous trees.
3,200-4.000m. ,, of Conifers trees (Abies, Betula)
4,000-5,250m. ,, of Alpine shrubs and herbs . . Arctic Zone.
5.200m.
. . Permanent ice and snow.
The Subtropical Flora of Central Nepal
According to A. Engler, the 8ubtropical Flora of Himalaya belongs t o
the monsoon region. There are many species common to Ryuky. and

Formosa. Some Japanese botanists who have been studying the Flora of
the Ryukyu and Formosa are interested in the identification of Subtropical
Plants of the monsoon region.

Tlte Temperate Flora of Central Nepal
According to Engler, the Province of the Temperate Region of Western
China, Eastern Tibet and Himalaya belongs t o Temperate Eastern Asia.
This Province corresponds to R. Good's Province of Sino-HimalayanTibetan mountains which belongs to the Sino-Japanese Region.
Our conception of the eastern part of this region is as follows : the
north-east boundary of this region is in the Kuriles (between the Etrofu
and Urup Islands) and in Saghalien it is on the Schmidt's Line (between
Siska of Southern Saghalien and Dui of Northern Saghalien) Thus the
Northern Saghalien, the eastern part of Southern Saghalien and north of
the Schmidt's Line belong to the Euro-Siberian Region.
The soutn-east boundary of this region is in the Tokara Islands
(between Yakushima and Oshima). The ltyukyu Archipelago, south of
Oshima, and ~ o r m o s a belong to the south-east Asiatic Region of the
Paleotropical Kingdom, while the temperate flora of Formosa belongs to
the Sino-Japanese Region.
According to R. Good, the western boundary of the S. J. region is in
Kashmir. According to Hooker's Flora of Brit(is11 India, inany plants
described primarily from Himalaya have been tliscovered also in Western
China, namely, Yunnan, Szechuan ant1 Kuichau.
Most of these cominon plants are now believed to have migrated
westward from Western China, the older lantl, to Hiinalaya, t,he younger
land, which has been rising since the Cretaceous Period.
The long mountain range of liiinalaya is cons'dered to constitute a
uniqnc corridor bet.n-ecn East and West Asia, which has been available
for the migrat,ion of the tempera,t,c plants, since in the south of Hiinalaya
the climate is t,ropical, while in the nort'h there is the high Tibetaii
plateau and the deserts of Chinesc Turltestan and Mongolia.
The Mediterranean rlements become inore numerous westward from
Sikkim ICunawur to Kashmir through Nepal, ICumaon, Garhwal, whilc the

Sino-Japanese elements become more numerous eastward. We can find no
abrupt. change between Western ancl Eastern Himalaya. This is because
the Himalayan corridor of' migration was formed rather recently.
These valuable observations will enable future floristic workers on the
vegetation of the West and East Himalaya and the phytogeographers to find
out in detail and more accurately the different elements present in the flora of
the East Himalaya.
The Alpine Flora of Central Nepal
Accorcling to Engler, the Province of Alpine a n d Subalpine Himalaya
belongs to the Central Asiatic Region. He divides Himalaya into Western
ancl Eastern Himalaya.
The Alpine Flora of Himalaya is closely related t o the Alpine Floras of
Eastern Tibet ancl Western China. I n the northern slope of the Himalayan
ranges the climate is arid, ancl there are found Western and Central
Asiatic element,s. The circumpolar elements are few in the Alpine Flora of
Himalaya. I t is interesting that the Alpine Flora of Formosa is related to
this group. The Alpine species common to this region and Formosa are
-4nc~phalis nepalensis, Rubiteucris palmata, Circaea imaicola, Epilobium
nlpinum, E. roseurn, Sibbclldiu parvifolia, Rosa sericea (represented by a
glabrous variety in Formosa), Arilbis alpina, Clematis montana, Polygonum
,filicaule, P. runcinutum., Lz~zula eflusa, etc. These species do not occur in
are composed of
the Alpine Region of' Japan. The Alpine plants of
the circumpolar elements. "

an

Both the fern and flowering plants in different altitudes and areas in
the eastern ranges are denser in growth and richer in species due to more
favourable rainfall and humidity prevailing in Darjeeling and the Sikkim
Himalaya. Number of Rhododendrons are far more richer and growth is more
luxuriant in various places right up to Bhutan. It is, however, very striking
that thc Temperate and Alpine vegetation of both the places bears a close
similarity and affinity. Almost the same species occur in both the areas at
almost the same altitudes.
As rcgarcls elements anrl tlistribution and migration of various species,
no definite conclusion can be arrived at from the preliminary synecological study

of the flora of some parts of the Centrai Nepai alone. Fairly good collection
and praiseworthy study of the flora of the Nepal Himalaya has been
made by such ill~st~rious
botanists as N. Wallich, Buchanan Hamilton, G. Don,
I. H. Burkill and others in the early part of the 19th century. Large collections
made from Nepal by botanists of the British n!luseum (Natural History), London,
are being worltecl out and the results are awaiting publication. It appears from
the omission of many genera and species in the different belts of vegetation
dealt with in the " Fauna ant1 Flora of Nepal Himalaya " that quite a
large number of common plants which are likely to occur or reported
earlier from Nepal are not recorded in this contribution which cmbodies
the scientific results of the Japanese expeditions to Central Nepal Himalaya
in the autumn.
I t is true not only of the alpines, but, also of the plants occl~rring in
the other belts that more exhaust,ive antecological and synecological studies
should be taken up and " extensive survey should be carried out systelnatically for a more exact analysis " as rightly emphasisetl by Nakao.*

*The nl)ovo obsorvation~aro qootad hero with my notes, and my thanks are due to Dr. H. Kihare,
tlro Corieral Eclitor of "Fauna and Flora of Nepnl Himalayn". 1955.

CHAPTER VI
General Features of Vegetation of Darjeeling and the
Sikkim-Himalaya
GENERALFEATURES
of the vegetation of Darjeeling and Silzkim Himalaya
with reference t o the climatic condition have been
dealt with fairly
exhaustively by Sir J. D. Hooker who, however, omitted from his observations the nature of the vegetation of the tropical lower zone of Sikkim.
Towards the north the spurs of long tortuous ranges run north to south
throughout the entire length of Sikkim dividing the deep wooded gorges,
ravines and valleys which form the lands of mountain torrents, watershed
ancl large rivers. The snowy peaks extend from east t o west a t a. distance
of about 30-40 miles from the outer range of Darjeeling. The rivers oozing
out from the snowy source as trickling streams from the Tibet border increase in
volume and size as they flow down to the valleys and emerge into the
plains ancl finally disgorge into the Bay of Bengal. Even in higher elevation the low temperature with the atmosphere charged with humidity
sustains luxuriant growth of vegetation characteristic of the temperate rain
forest with dominating Rhododendrons. " The source of this humiclity",
according to Hooker, " is the southerly 01% sea wind, which blows steadily
from Map till October in Sikkim, and prevails throughout the rest of the
year, if not as the monsoon properly so-called, as a current from the
moist atmosphere over the Gangetic Delta. This rushes north to the
rarefied regions of Sikkim, up the great valleys, and does not appear
materially disturbed by the north-west wincl, which blows during the
afternoon of the winter months over the plains, and along the flanks of
the outer range, and is a dry surface current, due to the diurnal heating
of the soil. m'hen it is considered that this wind, after passing lofty
mountains on the outer range, has to traverse 80 or 100 miles of Alps
before it has watered all the Rhododendron region, i t will be ev dent
t h a t its moisture must be expended before it reaches Tibet."
The studies by Captain F. Kingdon Warcl ancl the author of the hill ranges
of this part of the East Himalaya and the vegetation lead them to
think that the Sikkim and Bhutan mountains lie in that part

of Asia where the three great areas, China, Inclia and Tibet, are
very close together. Geographical factors seem to have resulted not so nluch
in comparative isolation, but in lack of opportunities for interpenetration,
since the huge mountainous range of the Himalayas separates India from
Tibet, and the sheer gorges of the Irrawaddy, Salween and Mekong rivers,
with their well-nigh impassable divides, effectively bar communication for man
a t any rate between Iilclia and South-West China. Even so, these three areas
have distinctive peoples, climates, plants and animals, but types appear in common and tend to intermingle occasionally where the boundaries of the areas
march together. The Eastern Himalayas are roughly bounded by Nepal on its
west flank, Tibet on the east and north, and Assam and Bengal on the south.
Part of the main Himalayan rallge, the "Indo-Tibetan divide", forms the
northern bounclary of the country, and its big snow-covered groups of peaks
reach, a t their highest points, elevations of 20,000-23,000 feet. From this main
range n series of ridges run southwards, decreasing in elevation until they reach
the piains of Inclia; but where they cross the line of 27O30 N. lat. there is a
noticeable tendency for many of these ridges to throw up their crests in peaks
varying from 14,000 feet to nearly 17,000 feet in altitude. Lateral spurs project
with an easy slope into the valleys, but sometimes the slopes make an abrupt
descent to the bottoms of the valleys from shoulders a t elevations of
8,000-9,000 feet.
Eastward from the line of 91°E. the configuration of the Himalayan chain
alters. No longcr do the secontlary ranges trend southwarcl from the main divide.
This itself shows signs of disintegration, and the secondary ranges begin to stretch
from broken sections of it in other directions. The observable tendency is a
swinging to the north-east and south-west, a changing of direction which
culminates in the direct nort,h and south trend of the divides of the big Assam
and Burmese gorges.
The character of the vegetation is influenced by the strong moisture-laden
monsoon winds from the south. The ramifying outer spurs have ,z heavy
rainfall, ant1 arc denscly clad 1)y moist forest of tropical and sub-temperate
genera. The central portions of the gorges and vallcys have a lesser rainfall and
tcnd to bear a tlrier type of forest. The moisture-laden breezes of the upper
layers of the atmosphere pass nnscat,hccl over the outer spurs, only to be
arre~tetlby the summits of the ritlgev in the interior, where in consequence they

deposit their moisture and a moist temperate flora develops. This is made up
of moss-clad and lichen-draped Oaks, Rhododendrons, Maple, Poplars and
Birches. The general features of the vegetation of this part of the temperate rain
forest are well illustrated between altitude 8,000 feet and higher up to 10,000 feet.
Between 10,000 and 12,000 feet is seen the most common characteristic
iwsociation of A W ebbiana-R hododendron campanul atum-Betula
utilisBerberis-Cotoneaster microphylla and Rosa sericia association.
Trees range up the slopes t o an upper limit of approximately 13,000 to 15,000
feet where a n undergrowth of shrubs and bushes are replaced by dwarf scattered
patches of plants. There are, however, many open glades containing herbaceous
plants only. Above 11,000 feet-the altitudinal limit of taller Pine-Spruce and
Juniper trees are found, mainly on moist and dry slopes respectively and range to
the limit of tree-growth. Some interesting insectivorous plantsDrosera peltata, var. lanata, Penguicula alpina with bright yellow flower.
Urticularia nepalensis are found. Penguicula is common along the route from
Lachen to Thangu a t about 10,000 feet and above.
Above tree-level, where the slopes are moist, they bear a rich moisture
loving flora of biennial and perennial dwarfish herbaceous plants. Those uplands,
which are robbed of moisture by intervening peaks and ridges, are consequently
drier and have a less profuse herbage, all forms showing adaptations to drought,
and also response to the effects of high altitudes. These areas are free from
snow only from April to September, and this short season, during which alone
growth is possible, seems to generate a definite type of plant which produces
flower spikes a t the fist awakening of growth, the leaves following immediately
a,fter. The climatic conditions of the drier upland valleys are coincident with
those prevailing on the north side of the main chain (i.e., in Tibet), and plant
forms range accordingly across the chain into that country. The altitudinal
succession of vegetation is shown in the following diagram.
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Recent discovery of a large number of new species from South-Eastern
Tibet, Nepal and Central Nepal explored by S. I<it,amura and Sasulie Nakao and
other Japanese botanists in 1952-53, and from the east borders of Assam,
Bhutan and Upper Burma by the British and the Indian botanists need

not cause any surprise because the Bhutan Hirna!aya and its est.ension eagt.
wards as far as the frontiers of India and beyond across the river gorge country
are all still mostly terra incognita botanically, except for the travels of Wallich,
Grifflth, Don, Hooker and Clarke a t the beginning of the last century
and subsequent botanical expeditions by. I. H. Burkill, former Reporter of
Economic Products, Government of India, R. E. Cooper, Curator of the Royal
Botanic Garden, Edinburgh, W. W. Smith, Regius Keeper, Royal Botanic
Garden, Edinburgh, Kingdon Ward, t.he well-known naturalists, F. Ludlow,
G. Sheriff, J. Anderson, sometime Governor of Bengal, J. M. Cowan and K. P,
Biswas, Ex-Superintendent of the Royal now Indian Botanic Garden, Calcutta.
Collections of Gammic, Gage, Smith, Cave, Carter, Burkill, Cowan, Bor,
Kingdon
Ward,
Ludlow,
Sheriff,
Kitamura
Biswas,
Goulcl,
and others in the extreme borders of Bengal, Assam, Central and
South-Eastern Himalaya lead to several hypotheses regarding plant distributions. The exploration in South-East T ~ b e talong the Salween-Irrawaddy
divide, Shugdan Gompa, Dri valley, Delei valley and part of the Mishmis by
Kingdon Ward and his observations on the floristics of Tibet and the frontier of
Northern Assam, Burma, Yunnan and Szechuan are of particular interest.
He has attempted to indicate that the affinity of' the Eastern Himalayan flora
lies almost entirely with Western China across the Tibetan river gorge country.
It does not lie with the southern ranges except in a minor degree, although the
mountain ranges appear to be continuous in this direction. Both Alpine flora
and temperate forest flora in this region of the Tibetan Himalaya extend to the
east ancl west in continuous belts. Definite zonal vegetation according to altitude
exists a t t8his spot where temperate rain forest begins, ending with Alpine
flowers and the characteristic dwarf, shrubby vegetation in the higher zones.
It is evident from his review, as well as previous contributions and collections
of plants, that the flora of Tibet becomes progressively richer and more varied
as one travels south-eastwards into the river gorge country where many types
of plant association are met with. The river gorge country in this part of the
Himalayan ranges can certainly be called one of the richest botanical treasurehouses of the \vorltl. It ha8 rightly becn indicated by thc Japnnesc explorer
of Central fiepal that thcrc is n o "abrupt change between Western and
Eastern Hinlalt~ya.This is becausc the Himalayas corridor of migration was
formed rather .~eccntly."
'

The abor area in Northern Assam seems to be a particularly suitable one
for the study . ~ questions
f
concerning the ecology and geographical distribution

of plants. The abor land which was explored by I. H. Burkill during the months
of November to March 191 1-12 and his field observations and collections prove
to be of high scientific value. The abor land forms the meeting point of several
very distinct types of flora all of which are carefully analysed by Burkill
in his contributions on '%he Rotamy of the Abor Expedition" in 1924. The
result of his studies throws a flood of light on the origin of the flora, its history
and its relationship. The biology of the flora of the abor land and various
ecological associations, the chief of which are the Shinkeng association and the
genesis of the flora, are of considerable value to botanists interested in the
plants of this area.
Reference to the collections of plants from the Garo Hills shows also a
relationship which exists between the Garo Hills and the Eastern Himalayan
region. I t is interesting t o observe that while the old conception that the region
of the Sikkim Himalaya harboured the matrix of several important groups of
plants of a common Eastern Chinese and North-East India distribution has
had to give way to the claims of the region further east', separating Burma,
Assam and Szechuan, to represent both sections, the Garo Hills, lying south
and detached from the main line of geographical distribution, tend rather to
the Western than to the Eastern complement. Although much remains to be
explored before an area representing the most natural meeting ground of these
Asiatic floras can be fixed, it is certain that, to a fuller understanding of the
problem of group distribution, an intinlate knowledge of huch detached areas
as the Garo hills furnish will be essential. To link up the evidence from this
part of the world explorat'on work in detail needs to be undertaken in the rich
floristic arcas of Northern Burma and Szechuan. Such an exploration would
provide valuable materials for an ecological analysis.
Hooker on his way to Cho-La and Yak-La pass to visit Chumbi valley across
Nathn-La stopped a t Laghep with Dr. Campbell on the 7th November, 1849.
He with Campbell was arrested and hnmiliated. They were kept detained by
Den-an of Sikltim Raj u p to 2211d December, 1848. This led to the confiscation
of the territory o f Sikltiln with Nepal on the west and Bhutan frontier up to
Tista rirrr wit11 Tcrai forest on thc cast. Hooker rcturned tlo Darjeeling v i a
grcat ltnngcet vallcy ant1 thus failed to visit this part of Silrkim ancl study the
n ora.
Hi3 arrest ant1 subscqucnt release by the Sikkim Raj did not enable hiin to
cs!>!ore t h e vegetation of the Cho-La range particularly in the eastern wing

bordering Tibet. Although several notes appeared on the vegeta.tion of
Nort,hern Sikkim very little information on the vegetation of this part of Sikkim
is available. Sufficient specimens, however, were gathered by several collectors
~ h visited
o
this place from time t o time. The writer and his collectors during
nis explorations in these areas brought rich collections which have since been
studied and the results incorporated in this book.
This route is of particular importance from historical and political points
of view as well, as this is the main route to the "Gate of Tibet" and it is the
shortest route to reach the heart of Tibet v i a Nathu-La, or Jelap-La, Yatung,
Paharijung, Gyantsie and Lhasa. I n fact, this is the main trade route to Lhasa
from Icalimpong. Our Prime Minister Shri Jawaharlal Nehru followed this route
when he visited Bhut,an in October 1958 with his daughter Shrimati Indira
Gandhi. There is now a motorable road up to Sharab-Thong, about 2 miles
be1.o~the peak of Nathu-La, the pass leading down t o the Chumbi Valley
in Tibet and on the right to Paro-Bhutan.
The Alpine aild sub-Alpine plants are very characteristic and strikingly
different from those of Northern Silckim. A proper sequence of succession from
synecological point of view seems t o be lacking and in some places wanting.
This may be clue t o the climatic, edaphic and, last but not least, the biotic
factors, as thousands of mules and their Tibetan masters daily pass by this route.
This shortest route t o the gate-way of Tibet runs across the Cho-La range
in the eastern wing of Sikkim. It is only about 28 miles from Gangtok to NathuLa via Karponang or Pusam (9,500 feet) and Changu (12,600 feet) and passes
through picturesque valleys intersected by mountain torrents ending in the
pass across a n unimpressive snowfield a t an elevation of 14,400. The other
route is from Kalimpong (88"28' E. Long. 27'5' N. Lat.) t o Jelap-La a t 14,390ft.
(88"52' E. Long. 27'22' E. Lat.). This is also an equally important trade route to
Lhasa generally followed by the Tibetans until recently, although this route ie a
little longer than the Gangtok-Changu-Nathu-La route. It is easier to negotiate
via the sacred Bidang lake and Kapup a t an altitude of 13,000 feet.
This route, which is motorable now beyond Changu lake, joins the
forbidclen land from Jelap-La. The famous Chumhi valley of Tibet can thus be
reached after dropping down about 1,000 feet to the honey-colourecl table-land
of Tibet across the almost perpendicular sloping glaciers end snowfields. A high way joining Kalimpong to Lhasa across the Chumbi valley and

then to Peking will open up new avenues of trade and cultural colnmunications
between India and China through Tibet. Indian and Chinese Governments, it is
hoped will be looking forward to such an inter-communication in future.
This floristic study of this wing of Cho-La range does not, seem to have
received proper attention of Hooker, Gamniie and others. Hooker's account
of the physical features, the ~lilnat~ic
and the meteorological records of the
Sikkim range are, however, more or less applicable to this region as well and
seem to influence, not to a small degree, the composit~ionof the plant-community
as indicated in Smith's report on the "Alpine and sub-Alpine vegetation of
South-East Sikkim."
The route begins from Kalimpong (4,100 feet) and ends in Jelap-La (14,390
feet). But availing ourselves of the clear weather early morning, which is rather
unusual in these parts, the author and his party reconnoitred a neighbouring peak
rising up to 17,000 feet. The magnificent panorama of this part of the Bnowy
ranges can c~nvenient~ly
be studied with reference to certain aspects of the
climatic factors as illustrated in the wood-cut picture by Hooker: "It embraces
nearly 100 miles of the snowy range, from far west in Nepal, to Kanchanjangha
and its five sister-peaks, varying from 20,000 to 28,000 feet, and from which
an unintercepted succession of snowy ridges sweeps round to east. The culminant
points of this rise several to 21,000 and many to upwards of 18,000 feet.
Chamalari, on the Tibetan plain, rears its head above the eastern amphitheatre
of snows, a t a distance of 80 miles. South-east are the sub-Himalayas of Bhootan,
and all between the billowy nlountain masses of Sikkim. South, the eye should
have ranged over the plains of India, of courses of the Tees, the Konki, the
Cosi, and the innumerable smaller streams which bebouch on the plain."

CHAPTER VII
Observations on the Fern and Fernallies of Darjeeling
and the Sikkim-Himalayas
T H E Sikkim and Bhutan hill ranges more or less lie alongside the mountains
forming the border land of China and Tibet. These spurs of the Eastern Himalayas
are bounded on the west by Nepal, Tibet on the north and east and Bengal and
Assam on the south. Innumerable gorges and deep valleys representing varied
climatic conditions harbour different types of Fern flora in the hot and humid
tropical parts, cool temperate hill sides and higher up even in the Alpine belt.
The vegetation of these ranges of the East Himalaya as a whole is much
influenced by the strong monsoon from the south and the moisture laden
breezes of the upper layers of the atmosphere passing over the outer spur of the
rnain range. There are three well-marked seasons in these mountains, namely,
the rainy season July to October, cold season November to March, and the
summer season from April to June. The full force of the monsoon strikes the
outer hills, so t h a t the outer slopes of the Singalilah range get the maximum
limit of the rains.-The
rainfall here and also in the far eastern spur
in the Rongo hills is as high as 200", while the inner ranges, partially
protected, enjoy less rainfall-about
100" only. The configuration, the
physiography, the altitucle and the vegetation of' these ranges are important
agencies which modify rainfall. Consequently, in the Eastern Himalayas where
the rainfall is very heavy and the humidity very great, these factors combined
with temperatnre, light, eclaphic and other favourable ecological conditions
are very conclucive towards the growth and development of such luxuriant
fern and other vegetation. Moreover, the vegetation is also much influenced by
elevation, wind, geological formation and biotic causes. Taking all the above
factors and the data available on the climatic conditions the succession of fern

vegetation of these hill-ranges studied in the field and the herbarium are grouped
under the following zones of altitudinal succession:Feet
Tropical
..
..
..
. . 1,000-3,000
..
..
. . 3,000-6,000
Sub-tropical
..
..
. . 6,000-,8000
Lower-temperate
..
..
. . 8,000-10,000
Upper-temperate
..
..
. . 10,000-13,000
Lower Alpine
..
..
. . 13,000-18,000
Higher Alpine
There is no hard and fast clenlarcation lines of these zones as some of the
species of the association of ferns in these areas either overla,p or are absent
even in the respective zones due to micro-climatic conditions or evidently
actively operative biotic factors or some unknown physiographic or other causes
which remain to be investigated.
The Terai, skirting the base of the Himalayas, is an irregular belt which
stretches from 200 to 1,000 feet in elevation. I t is intersected by several
rivulets with the Tista river on its eastern and the Mechi river on its western
boundaries. Owing to the sheltered nature of the locality, being a t the immediate
base of the lofty monntains, with sufficient rainfall, this area is densely clothed
with a peculiar inixecl vegetation of the plains and the lower hill forests. A
succulent character pervatles the bushes and the herbs, large bamboos crest
the surface, Shorea robustrc, a timber tree of great commercial importance, forms
the top canopy mixed with species of Dillenin pentagyna, D. indica, Lagerstroemia pur~~i,$orn,
Albezzin lebelr, A . stepulatrc, Phyllnnthus embelica, Terminnlia arjuna, ?'. chebula, T. belerica, Amoora rohituku, Sterculia alatn and others.
Climbers of Cucurbitaceae, Nenispermaceae, Dioscorinceae, Leguminosae and
clustres of Co~~volvulaceae
are abundantly found. The shady banks of pebbly
streams traversing these areas arc richly fringed with various species of ferns and
the twining Lygodiusli pinnnti'dum are often seen overhanging from the trees
along the road-sitle. Pol~ypodium ~nultilinrutum, Pteris biaurita, P. cretica,
Pteridium sp., Aspliniun/, D?.!jopteris Pol?ysticl~urn,Bthyrium, Gleichinia and
representative8 of other gcnera occur in groups here and there in the more or
less open places to which sunlight has access.
Tropical zones st,retch froin the plains into thc Terai region ascending from
600 feet to an elevation of 3,000 feet above sea level. I n this belt there are

considerable variations in light, temperature, humidity, soil conditions and,
last but not, the least, the density of vegetation. The three well-marked
stories of phanerogamic plant communities, namely, the lower herbaceous
and shrubby association, the middle story of taller shrubs and smaller t(ree8
and the top canopy of large tall trees-hardly
allow sufficient light to filter
through and reach the ground for the proper develop~nentof the fern vegetation
except along the fringes of t'he forests. Consequently, in such a tropical rain
forest region the fern Flora is poorly represented. But abundant growth of
Pteris, rldiantztm,
species like Trichomanes, Lygodiu~n,Dryopteris, Cyc~th~ea,
Alsophila and others are, however, met with on the banks of more or less open
streams and also in shady forest.

A little further up, from about 3,000 feet, the sub-tropical forest-belt is
reacher1 which extends up to 6.000 feet. Gamble in his account of Darjeeling
forests used the term micldle hill-forest for this zone in contrast to the lower
Tropical hill-forest. This belt is the most favourable for the growth of the ferns,
and, in fact, pteridophytic vegetat,ion here is the richest ant1 very luxuriant. The
trunks of the trees are often found overgrow11 with creeping and climbing ferns
clasping the stems and branches with their rhizomes growing epiphytically
densely clothed with lichens, liverworts, mosses and are often seen associated
with several species of epiphytic orchids. There are as many as 30
genera representing 110 species in this zone alone. The common
genera met with are-Qleichenia (Bicrcrnopteris), l)r?jopteris, Oleandra, l'olypodium, Pteris, Coni~gramm~e,
N ephrolepis, C'heil ant h es, Bsplenium, Alsophtla,
Trici~omnne.~,
Microlepiu, Osmunda ant1 Botrychium. The hills a t an elevation
between 4,000-6,000 feet get the maximum rainfall ancl during the rainy season
the humidity is greater and more uniform than in the lower zone. This belt of
what may be called the subtemperate rain forest is the itlcnl home of the ferns
of Darjeeling and the Sikkim Himalaya.
Species of ferns commonly fount1 in this region are (Jl~icl~
enitc glnuca (Thbg.)
Hk., G. 1inenri.s (Burm ) C'lnrke, Drypteris ,parcidu ( B l . ) 0. Ktze., 1)ryopteris
sparsu (Ham.) Oktze., Dl,Ijopte?'is octhodes (Ktze.) C. Chr., 1)ryopier-i.9 unitta
(Linn ) Oktze., Pol ypodium leiorhizomcc Wall., Pol ypod ium membrnn crceum Don.,
Polypodium himulayenne Hk., I'olypodium hastatum Thbg., Pteris biauritrr Linn.,
Pteris longifolic~Linn., Cli~i1anthe.cfnrino.sa (Forsk) I<lf., Clzeilanthe,~crlhontarginata CI., Trichomanes au~.iculatumBl., A.splenium unilnte~clleLam., A.9pl~l?ium
iacinzatum Don. Athyrium spectabile (Wall.) Yr., Alsophila glaucu (Rl.) J . Sm.,

Microlepia platypl~ylla(Don.) J. Sm., Cyclophorus heteractis (nfett.) C. Chr.,
Ducallip pulchru Don., Osmunda regalis Linn., Osmunda claytonianu Linn.
A very noticeable feature of this forest is the presence of tripinnatifid tree
Ferns in abundance, with their tall palm-like stem and foliage
which can easily be dist,iilguished from a distance. With ample moisture
and mist enveloping these forests for few months, this belt is the most prolific
in fern flora
Above this is the temperate belt from 7,000-12,000 feet which exhibits considerable variation in phanerogamic and pteridophytic vegetation. Quercus Betula,
Rhododendron, l'suga, Larin, Picea, Abies, Juniperus, Cotoneaster, Viburnum
grow commonly in well-marked succession in an ascending order with a shrubby
ant1 gregariously growing herbaceous undergrowth of several fern communities
rnore or lcss in open nrcas ;1nd hill-sides mixed with Rubus, Rosa, Viburnums,
Cotoneaster, Berberis and others. The overhead cover of tall trees combined with
ciense thickets of Arzinditzarin, howevcr, check the growth of ferns and other
vegetation.
Common genera and species found to grow in the open and along the hillside are: Polysticl~um,I'olypodium, Athyrium, Dryopteris, Cryptogramma, Peranemn, Cheilantl~es etc.
Polypodiurn malacodon Hk., Polypodium ebenipes
Hk.,
Polypodium
n~icl.orl?
izoma
CBC.,
Polypodium
tl-ichomanoides
Sw., Dryopteris sparsa (Ham.) Olitze., Dryopteris proliza (Willd.) Oktze.,
Clleilanthes farinosu (Forsk) Iil f., Jfetteuccia oriental~s(Hk.) Truv. Peranenzu
cyathoides Don., At12 yrium mncrocarpum (Bl.) Bedd., Pteris dectylina Hk.,
Pol!jstichunz prescottinnum
(Wall .)
Moore.,
Drytzeria mollis Bedd.,
Pol?ysticnzen crngzcsf ifolium Sw.,Botrychium lunar ia (Linn.) Sar., B. lanuginosum
W all.
I n the lower Alpine belt between 10,000 and 13,000 feet the moisture
tlecreascs, but suficiently huinitl slopi~ighill-sides crcvices of rocks aild shady
ravil~csharbour tlwarf herbaceous fern flora, such as, species of Polypodium
Polystickum, Woodsicr , Cystopte~.is, Asplenium, Lepesorus, Ath yrium and
Nothoclt lnena.
Higher in the upper Alpine belt owing to the fall in temperature the hill slopes
ferns, such as Botryclzimr~sp., Onychiuln
have less hcrbaqe nntl only lit1ho]~hillous
sp., If'oodsitr Sp.,Dry opteris sp., Cryptogramma sp., Vittaria sp., Polystichum
sp., Aspleniunb sp., ancl others persist in this high altitude.

CHAPTER VIII
Medicinal Plants of Darjeeling
and the Sikkim-Himalayas
THE medicinal and useful plants of this part of the Himalaya are fairly rich. The
cultivated crops, particularly vegetables, are grown plentifully. Seed potato
is a source of revenue. Cardamom, Rubia cordifolia, Aconites, Lycopodiulns
and other raw vegetable drugs are many, and serve as a perennial source of
income to the population. Fruits-Bananas, Ananas, Papayas, Plums, etc., are
abundant. Apples of good variety and quality are grown in Sikkim. But pears
and peaches are not of good quality. The largest source of income comes from
the Tea plantations in the Darjeeling and Dooars. Oranges of very good and
,reticztlctta are grown profusely in
special qualiby-known as Santra-Citrus
Sikkim and Darjeeling district and also Bhutan. They are sold in tons during
October to January. A great possibility exists in utilising the Citrus peels and in
the manufacture of Caffeine from Tea leaves and Tea wastes. This is now under
con~iderat~ion
of the Government of West Bengal and Government of India.
It might be possible to get co-operation of the Government of the U. 8. S. R. Dr.
Itskor, Director, Institute of Meclicir~alPlant,s, U. S. S. R., anci Dr. Kibalchich,
Director, Botanic Garclen, Institute of Meclicinal Plants, U. 8. S. R., with their
interpretor Mr. Popov, visited the plantations of bea., cinchona, and ~nedicinal
plants and impressed upon the workers and t'he Government the immense
possibilities in utilising the tea leaves for Caffeine, ant1 in the rich vegetable
drugs of this part of the country.
The medicinal plants of these hills have heen dealt with by the author in
his book on "Common Medicinal Plants of Ilarjeeling and the SikkimHimalayas".

It is admitted on all hands that there are still mar;y nledicinal plants in
these mountains among the different types of sub-tropical, temperate and alpine
species whose medicinal value is not yet properly known to science and man. It
may be realised that even if a single species of plant is tliscovered which is

efficacious in curing some ailment of human being or animal then all our labour
in such a venture will be fully rewarded.
Renewed searches for tracing newer and less known plants of genuine medicinal value both among the higher and lower order of the plant kingdom might
yield results which would prove to be of greatest benefit to mankind. The
successful cultivation in the Darjeeling district and the Nilgiris of Cinchona,
the quinine-yielding plant of the Andes, and of Ipecacuanha, the Emetineyielding plant of Nicaragua and Brazil, indicates it would be possible to cultivate other plants also yielding such drugs as Morphine, Cocaine, Strychnine,
Digitsline Ephydrine, Mandrogorine, Aconitine, Ergotine, Ergotometrine,
Ergotoxin, Rauvolfine, Atropine, Cannabin, Hoyacyamine and Daturin yielcling plants and similar plants which are well-known for their medicinal value.

My researches in the mountains of the Sikkim-Himalaya for more than a
quarter of a century convince me that many indigenous and some of the
introduced and acclirnatised plants of these hills are full of potentialities. But
most of the incligenous clrugs need proper investigation. The Ephedra-E.
gerardianu var. sikkimentsis [ n o w called E. saxatilis Royle var.
sikkilnensis (Stapf.) Florin, ] has been used profusely in these areas from time
immemorial for the treatment of asthma. Chemical analysis of this drug
has, however, shown rather poor ephidrene content clue obviously to bad
storage and the old age of the plant. The juice of the leaves of Plantago major is
supposecl to cure Pneumonia in early stages. Juice of the leaves of Drymaria
cordata is efficacious in hayfever, head cold and throat trouble. The root of
Dichroa febrifugcr, as the name indicates, as also Chirata, has been used for curing
without any after-effects, malaria ant1 other fevers from very ancient times before
quinine was introdnceti to India, and cult,ivated and made available in
this part of the country. The use of Elsltoltzia blanda and Mahonia nepalensis in
eye-trouble and eczema, the Rauvolfia- R. se7yentinn. (root) in the treatment of
high-blood pressure, insomnia ant1 insanity, Pso?,elea co~,ylifolia, Mussaenda
,frondosu and Abutilon i n d i c u ~ ~with
z some ingredients for treatment of leucoderma are some of the m~dicinalherbs of great value. The conzmon nettle IJrtica
p a r v i ' o ~ a(young inflorcscenrc) is considerecl as a clearing and invigorating
agc~lt,and is profuselj lisetl in the hills by Jvomcn after child-birth. The mature
powclery spores from the cont>s of Lycopotlium are used for stopping haemorrhage aftrr delivery. I t is, therefore, high time for the ~nedicinal plants of
Darjeeling and the State of Sikkim to he thoroughly investigated.

I n the study of the medicinal plants of the Eastern Himalaya the first step
is to collect all such plant-,s and then gather from different sources all available
information on the use of the various plants. Such information may be correct,
half' correct or incorrect. Nevertheless, each species may be studied botanically,
pharmacognostically, pharmacologically, chemically and lastly clinically.
Collection work has already been done and some information has since been
gathered but detailed scientific, chemical and clinical investigations need prolonged research on the subject by botanists and chemists. Only after such tests
can an authentic pharmacopoeia of the Indian plants gradually be prepared
which will be much t o the benefit of our country and humanity as a whole.
The schemes for the cultivation of medicinal plants other than Cinchona
and the expansion of Ipecac plantation are under the Medicinal Plants Commit,tee of the Government of West Bengal. This Commit,tee was formed last
year (1953)with Dr. B. C:. Roy, the Chief Minister, West Bengal, as the Chairman,
and the writer as the Member-Secretary. The Committee since then has set
up a separate organisation with the author as the Director, and intends gradually
to expand their activities and carry on researches on all the well-known indigenous and other medicinal plants introduced and acclimatised as also those
possible of introcluction and acclimatisation in the country in all the aspects.
namely, botanical, chemical, pharmaceutical, pharmacogno~ticaland clinical.
I t is hopecl in near future India will not only be intlepelldent of some of the
drugs but might be in a position to export some of the prodiicts, and thereby
take her legitimate share in the drug market of the world.
Further information on the cultivation of the medicinal plants in the State
of MTestBengal is available in the author's Brochure on the Medicinal plant5
published by the Government of West Bengal.

CHAPTER IX
Alphabetical List of Plant Collectors in the Eastern Himalaya
1.
2.
3.
1.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20,
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Anderson, Sir John.
Anderson, Dr. T.
Basu, S.
Biermann, A.
Biswas, K.
Biswas, S.
Brandis, D.
Briihl, P.
Burkill, I. H.
Buchanon, W. J.
Cave, G. H.
Clarke, C. B.
Cooper, R. E.
Cousins, C. W.
Cowan, J. M. and A . M.
Craib, W. G.
Gage, A. T.
Gamble, J. S.
Gammie, G. A.
Ghose, R.
Goulcl, B. J .
Grifflth, W.
Hamilton, B.
Hartlein, A. C.
Hool~er,Sir ,J. D.
Hopkins, A. J .
Hulbcrt, J.
Kingtlonward, F.
Icing, Sir George.
Icing's rollectors.
Kurz, S.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
40.
47.
18.
49.
50.
51.
52,

53.
54.
55.
56.
57.
58.
59.

60.
61.

Lace, J. H.
Lecaita, C. C.
Lister, J. L.
Ludlow. E'.
Meebolcl, A.
Mitra, S.
Aloclder, E. A. C.
R'Iount Everest expeditions.
Nasliar, J. N.
Nasker, H. P.
Osmasto~lB. B.
Pantling, R.
Parlier, A.
Parkes, J.
Prain, 1).
Praiii's collectors.
prod ha^^ B. l3.
R ~ l ~ okoRhomoo.
Rogers, C. G.
R,nsscl, P. 'T'.
SlicrifT, ( 2 .
Snlyt!l~e,Fritllk.
Srnith, \V. LV.
Taylor C:c.org~.
Thorn.son. T.
Town~ntl,R1t.s. J .
Walsli, E. H.
Watt, G.
Whitc. ,J. C.
Young Husband, F. E.

CHAPTER X
Glossary of Botanical Terms

A
Abortion

..

. . imperfect development or non-development of an

Accrescent

..

..

Achene

..

..

Acicular
..
Actinomorphic
..
Aculeate
Acuminate . .
Acute
..

..
..
..
..
..

Adherent
Adnate

..
..

..
..

Aclpressecl

..

..

Agglomerate

organ.
increasing in size with age ; usually said of parts of
the calyx or corolla that persist and enlarge
after flowering.
a small dry indehiscent 1-called 1-seeded fruit or a
1-seeded inclehiscent carpel of an apocarpous
fruit.
needle-shaped.
divisible into similar halves by two or more planes.
prickly ; beset with aculei.
long pointed ; tapering to a point.
evenly tapering and ending in a narrow angle, but
without a prolongation.
touching closely or broadly.
said of dissimilar organs when congenitally united;
touching closely or broadly.
lying close throughout the entire length against the
surface.

..I)heaped
. .J
..

Aggregate
Albumen

..
..

Amorphous
Amplexicaul

..

..
..

Anatropous

..

..

or crowded into a dense cluster, but not
cohering.
the nutritive substance founcl within the seed coats
of some seecls outside the embryo.
without definite form.
said of a sessile leaf, or the base of a petiole when
clasping the stem.
saicl of an (inverted) ovule, i.e., one with the
micropyle close to the hilum, and the chalaza,
a t the opposite end, thc axis of the ovule itself
remaining straight.

Angular
Annual
Annular
Annulate
Ant her
Antheridia

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

Apex
Apical,,
Apiculate
Appressed
Arcuate
Areola
Articulate
Aril, Arillus

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

Asexual
Axile
Axillary

..
..
..

Beak
Berry

..

Biconvex
Bicornate
Bifid

..
..
..

Bilabiate

..

Bilobed
Binate
Bipinnate
Bieexual

..

..

..

..
..

having corner.
plant lasting a year.
ring-shaped.
marked with rings.
the part of a stamen that bears the pollen.
certain producting organs supposed to be analogous
to anthers or fecundative.
top of a leaf or flowers.
relating to the apex or tip.
with a short pointed tip.
lying flat against or together for the whole length.
bent like a bow.
an angular space with an elevated margin.
composed of joints.
an accessory seed-covering or an appendage
growing from or about the hilum of a seed.
without sex.
relating to the axis.
growing in an axil (the angle between stem and
leaf).

..
..

a sharp tip like the bill of a bird.
a simple fruit succulent throughout, without a
stone, and generally with more than one seed.
. . double convex.
. . two horned.
. . divided into two segments with a narrow sinus ;
two cleft.
. . having two lips, a term usually applied to gamosepalous calyces and gamopetalous corollas.
. . divided into two lobes.
. . in pairs.
. . twice pinnate.
. having both stamens and pistil in the same flower
(hermaphrodite).

CHAPTER X
Glossary of Botanical Terms
Abortion

..

..

Accrescent

..

..

Achene

..

..

Acicular
..
Actinomorphic
..
Aculeate
Acuminate . .
Acute
..

..
..
..
..
..

Adherent
Adnate

..
..

..
..

Adpressecl

..

..

Agglomerate
Aggregate
Albumen
Amorphous
Amplexicaul
Anatropous

..

imperfect development or non-development of an
organ.
increasing i11 size with age ; usually said of parts of
the calyx or corolla t h a t persist and enlarge
after flowering.
a small dry indehiscent 1-called 1-seeded fruit or a
1-seeded indehiscent carpel of an apocarpous
fruit .
needle-shaped.
divisible into similar halves by two or more planes.
prickly ; beset with aculei.
long pointed ; tapering to a point.
evenly tapering and ending in a narrow angle, but
without a prolongation.
touching closely or broadly.
said of clie.sinlilar organs when congenitally united;
touching closely or broadly.
lying closc throughout the entire length against the
surface.

- 7 )heaped
..J

..

..

..

..

..
..

or crowded into a dense cluster, but not
cohering.
the nutritive substance found within the seed coats
of some seeds outside the embryo.
without definite form.
said of a sessile leaf, or the base of a petiole when
clasping the tltem.
said of an (inverted) ovule, i.e., one with the
micropyle close to the hilum, and the chalaza,
a t the opposite end, the axis of the ovule itself
remaining straight.

Angular
Annual
Annular
Annulate
Anther
Antheridia

..

having corner.
plant lasting a year.
ring-shaped.
marked with rings.
the part of a stamen that bears the pollen.
certain producting organs supposed to be analogous
to anthers or fecundative.
top of a leaf or flowers.
relating to the apex or tip.
with a short pointed tip.
lying flat against or together for the whole length.
bent like a bow.
an angular space with an elevated margin.
composed of joints.
an accessory seed-covering or an appendage
growing from or about the hilum of a seed.
without sex.
relating to the axis.
growing in an axil (the angle between stem and
leaf).

..

..
..
..

..

Apex
..
Apical,,
..
Apiculate
..
Appressed . .
Arcuate
..
Areola
..
Articulate . .
Aril, Arillus . .
Asexual
Axile
Axillary

..
..

Beak
Berry

..
..

Biconvex
Bicornate
Bifid

..
..
..

..

Bilabiate
Bilobed
Binate
Bipinnate
Bisexual

..
..
..
..

..
..

a sharp tip like the bill of a bird.
a simple fruit succulent throughout, without a
stone, and generally with more than one seed.
. . double convex.
. . two horned.
. . divided into two segments with a narrow sinus ;
two cleft.
. . having two lips, a term usually applied to gamosepalous calyces and gamopetalous corollas.
. . divided into two lobes.
. . in pairs.
. . twice pinnate.
. having both stamens and pistil in the same flower
( hermaphrodite).

Bivalved
Blade

..

Bract

..

Bracteole
Bulb

..
..

two valved (flats or door).
blade of a leaf ; the extended portion of a leaf or
petal.
a rudimentary of modified leaf subtending a flower
or an inflorescence.
a small bract.
a spout, usually underground stem, consisting of a
short axis, bearing a bud or buds enclosed in
fleshy scales or coats.

C
Caducous
..
Caespitose . .
Calyx
..
Campanulate
Capitate
..
Carpel
..
Cauline
..
Circinate
Clavate
..
Claw
..
Coma
..
Comose
..
Compressed . .
Concave
..
Connate
..

..

Contorted
Cordate
Coriaceous
Corolla
Crenate
Cuneate
Cuspidate
Cyme

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

..

falling off very early.
growing in tufts, with many stems from one root.
the outer whorl of floral leaves.
bell-shaped deeper than cupshapecl.
having a globose head.
one of the component parts of a syncarpous or
apocarpous pietil.
pertaining to the stem.
curled round, coilecl or spirally sollecl up.
club-shaped.
the narrowed base of certain petals.
a tuft of soft hairs or cotton borne on seed.
having a coma.
pressed together.
hollow.
organs or parts of the same organ when congenitally
united.
twisted in one direction upon itself.
heart-shaped.
leathery, tough and thick.
the inner whorl of floral leaves.
with rounded teeth.
wedge-shaped, acute angle a t the base.
tapering gradually to a sharp stiff point.
an inflorescence of the definite or centrifugal type
in which the main axis and all the lateral axie
are each terminated by a flower so that the
flowering proceeds from the centre outward.

Cylindrical

.

Cypsela.

..

elongated and with circular cross-section ; in the
form of a cylinder.
a dry inferior achene invested with the adnate
calyx.

D
Deciduous

..

Decumbent
Decurrent

..
..

Deflexed
Dehiscent
Dentate

..
..
..

Denticulate . .
Diadelphous
Dichotomous
Dioecious . .
Didynamous . .
Diffuse
..
Disciform . .
Disc or Disk
Divaricate
Dorsal
Drupe

..
..

..

trees or shrubs which are leafless for a part of the
year.
inclined downwards.
produced down, as a sessile leaf when the blade
is prolonged below the insertion along the stem
forming a winged appendage.
bent downwards.
the mode of opening of a capsule or of an anther.
with margins cut into triangular salient teeth
directed outward.
minutely toothed ; having denticulation or diminutive teeth.
stamens united by their filaments into two sets of
bundles.
forked equally.
when the male organs are borne on one plant and
the female on another.
flower with two long and two short stamens, and
also of stamens when they are such.
widely spreading.
depressed and circular, like a disc or point.
an enlargement of the receptacle of a flower in the
form of a cup or cushion, ring or glands.
spreading widely apart.
relating to or insertea on the back.
a stone fruit, i.e., one with a fleshy or pulpy pericarp and bony or crustaceous endocarp.

E
Ellipsoid
Elliptic
Elongate

..
..

..

a solid with an elliptical outline.
oblong with rounded end.
extended.

Emarginate . .
Embryo
..
Epigynous . .
Epiphytic . .
Exalbuminous
..
Exerted
Exosporium
Extipulate . .
Extrose
..

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

with a notch a t the apex.
the rudimentary plantlet formed in a seed.
growing on the pistill, apparently above the ovary,
growing upon plants.
without albumen.
projecting outwards as anthers beyond the corolla.
the outer membrane on the coat of a spore.
without stipulate.
applied t o anthers that dehisce outwards, i.e, away
from the axis of the flower.

Falcate
..
Family
..
Fascicled
..
Fascicnlat,e . .
Fastigiate . .
Ferrugineous
Filament
..
Filiform
..
Fimbricate or fimbriate
Flagelliform
Foliaceous . .
Follicle
..

..
..

scythe-shaped or sickle shaped.
a group of co-related genera.
in dense clusters.
in little bundles from a common point.
said of branches when parallel, clustered and erect.
coloured to immitate iron-rust.
the stalk of an anther.
thread-like.
having a fringe or border of fine thread like process.
like a whip lash.
of the form or texture of a leaf.
a dry fruit, resulting from a single carpel opening by
only one usually the inner suture.
tawny ; orange yellow and gray mixed.
forked.

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

..
..
..

..
..

..

Garnosepalous
Gelatinous
..
Genus

..
..
..

Geminate . .
Geniculate . .
Glabrescent . .
..
Glabrous

..
..
..
..

Fulvous
Furcate

..

having combined sepals.
jelly-like.
group of closely related species indicated by the
first name of a plant.
twin ; in pairs ; two side by side.
bent abruptly ; like a knee.
becoming glabrous.
without hair of any kind.

Glandular
Glaucous

..
..

Globose

..

Hastate
..
Herbaceous . .
Hermaphrodite
Heterogamous

Hilum

..

Hirsute
..
Homogeneous
..
Host
Hyaline
..
Hypogynous . .

..
..
..

having glands or relating to glands.
a bushy grey colour, often covered with a fine
bloom.
nearly spherical.
spear-shaped.
herb-like with succulent stem.
bisexual, having both stamen and pistil in the same
flower.
flower heads when male, female, bisexual and neuter
florets or any two or three of those, are borne
on the same head.
the place of attachment of an ovule or seed to
the placenta or funicle.
thickly covered with long and coarse hair.
of the same kind, all of one nature or kind.
a plant which supports a parasite or an epiphyte.
transparent or translucent and colourless.
inserted below the ovary.

Introrse

..

Involucre
Involute

..
..

overlapping.
cut sharply and regularly.
fruit-the
pericarp of which does not open to
discharge the seeds.
the mode in which the flowers are arranged on the
stem.
anthers that are twined and open towards the axis
of the flowers.
a circle of bracts subtending a flower cluster.
rolled inward.

.

the central dorsal ridge, like the prow of a, boat,
formed by the two anterior and illnermost
petals of a papilionaceous corolla.
the inner part of a seed containing the embryo.

Imbricate
Incise
Indehiscent
Inflorescence

K

Kernel

%

L
Lacerate
Lacuna
Laevis
Lamellae
Lamina
Lanceolate
Legume

..
..

..
..

..

..

..

Lenticular
Ligule
Ligulate

..
..
..

Linear
Lip

..

Lobe

..

..

Lobulate
..
Loculicidal . .

irregularly cleft as if torn or lacerated.
a depression cavity or inter-cellular space.
smooth, not rough.
thin plates or membranes parallel to each other.
the blade of a leaf.
shaped like a lance-head.
a fruit of a single carpel usually opening by both
sutures when ripe.
lens-shaped.
anything shaped like a strap.
strap-shaped, usually applied to the ray-florests
of Compositae.
narrower than lanceolate.
one of the two divisions of a bilabiate calyx or
corolla.
any division of a n organ or specially a rounded
clivision or projection.
divided into small lobes.
a kind of dehiscence of a capsular fruit in which
splitting takes place.
crescent-shaped.

M
Mammillate . .
Membranous
Monodelphous
Moniliform
Monoecious

..
..

Mucronate
Multifid

..
..

Nerves
Nut

..

bearing Teat shaped processes.
thin, pliable like a membrane.
stamens united by their filaments, into one bundle
forming a tube or column.
necklace-shaped, contracted a t regular intervals.
unisexual with the male and female flowers on the
same plant, with male and female organs on the
same plant.
abruptly terminating in a sharp point.
cleft into many lobes or segments.

N

..

the principal lateral ribs of a leaf.
a hard indehiscent one-seeded fruit.

Obconical . .
Obcordate . .
Oblique
..
Oblong
..
0bovat.e
..
Obovoid
..
Obtuse
..
Ochraceous . .
Ochrea
..
Opposite
Orbicular
Ovary

..
..
..

Ovoid
Ovate

..
..

Ovule

0
inversely conicai.
inversely cordate.
one half larger than the other: unequal.
much longer than broad.
inversely ovate.
a solid which is inversely egg-shaped in outline.
blunt a t the apex.
ochre colour ; light yellow with a tint of brown.
a membranous tabular stipule, forming a sheath
round the stem.
set in pairs in opposite side of a stem.
flat with the outline circular or nearly so.
that portion of the pistil which includes one or
more cavities or cells containing one or more
ovules.
egg-shaped.
egg-shaped in outline with the broad end towards
the base ; of the shape of the longitudinal section
of hen's egg.
the embryonic seed in the ovary.

P
Panicle
Papilionaceous
Pappus
..
Parastic

..

Pectinate

..

Pedicel
Padicellate
Peduncle
Peltate

..
..
..

a compound inflorescence in which the main axis
is racemose and the secondary and tertiary
ramifications are racemose or not.
butterfly like.
the hairy tuft of the fruit on the Compositae and
similar dry indehiscent fruit.
growing on or in ancl living upon another plant or
animal.
pinnatifid with narrow close segments, like the
teeth of a comb.
the ultimate stock supporting a single flower in an
inflorescence.
having a foot or stem.
the stock supporting a solitary flower or fruit or a
cluster of flowers or fruits.
shield-shaped.

Pentamerous
Perianth
Pericarp

Persistent
Petal
Petiole
Peliferous
Pilose
Pinnae

..
..

..

..

..
..
..
..

Pinnate

..

Pinnatifid
Pis ti1

..

Pistillode
Placenta

..

Plumose

..

..

Pod
Pollen
Posterior

..

Pubescent
Pulvinate
Punctate
Pungent
Pyriform

..
..
..
..
..

having the members in each whorl of the flower in
fives.
a floral envelop.
the portion of the fruit formed of the walls of the
ovary and whatever adheres to it inclusive of
and outside the seed.
remaining attached.
one of the divisions of the corolla.
the stalk of a leaf.
bearing hairs, hairy.
hairy.
the primary division of a bipinnate or tripinnate
leaf.
a compound leaf is so called when the leaflets are
arranged on either side of a common axis.
cleeply pinnately lobed to about half way down.
the female organ of a flower consisting normally of
ovary, style and stigma.
a ruclimentary or barren pistil.
that portion of the interior of an ovary on which the
ovriles are borne.
feathered branched on either side like the plume or
wages on the shaft of a feather.
a clry dehiscent many-seeded fruit.
a minute powder-like grain contained in the anther
cell.
that part of a flower which is nearest to the axis
of inflorescence.
covered with short, soft, straight hairs.
cushion-shaped.
dottecl with small punctures or glands.
tapering gradually to a hard, sharp point.
pear-shaped.

4
Quadrangular
..
Quadrate
Quinquefoliate

four-cornered.
square.
with five leaflets.

Raceme

..

Rachis

..

Ramulus
Radical
Ray
Receptacle
Recurved
Reflexed
Regular

..
..
..
..

..

..
..

Reniform
Replicate
Reticulate

..
..

Rhizome

..

Rhomboid

..

Rostrate
Rugose

..
..

..

Saccate
..
sag it tat,^
Scalariform . .
Scabrous
..
Scr~hiculat~e
Scape
..

an inflorescence of the iclefinite kind in which the
flowers are borne on pedicels or more or less the
same length along a single undivided axis or
rachis. Flowers growing towards the centre
(centripetal).
the principal axis of a pinnate leaf or of a n inflorescence.
a small or secondary branch.
the axis of an embryo below the cotyledons.
one of the radiating branches of a n umbel.
the torus of a flower.
curved backward or downward.
bent abruptly backward or downward.
symmetrical, generally the petals or perianth
segments alike in size and shape.
kidney-shaped.
folded back.
having the veins connected together like the meshes
of a net.
an underground or prostrate stem of root-like
appearance with an apical growing point which
sends of roots a t the nodes and bears like a true
stem, buds, leaves or scales.
with four sides more or less and the lateral angle
obtuse.
terminating with a beak.
full of wrinkles.

sac-shaped ; baggy.
shaped like an arrow head.
barred or crossed like the rounds of a ladder.
very rough to the touch owing to short-stiff hairs.
innrked with little pits or depressions.
a leafless and generally unbranched flowering stem
rising from the ground.

Soarious

..

Secund
Sepal

..
..

Septicidal

..

Septum
Seriate
Serrate
Serrulate
Sessile
Seta
Sheath
Shrub
Simple
Sinuate
Spathulate
Spike
Spikelet
Spinose
Stamen

..

..
..
..

..
..
..

..
..
..

..
..
..

. ..

..

Staminode
Stellate
Sterile
Stigma

..
..

Stone
Striat,e
Style

..
..
..

Subulate

..

..
..

thin, dry membranous, somewhat stiff alld not
green.
when parts of organs are all directed to one side.
one of the segments of the calyx, especially when
not combined.
a form of dehiscence of a ripe carpel when it opens
through lines of junction of the carpels.
Partition or clivision.
in rows traverse or lengthwise.
toothed like a saw.
minutely serrate.
without a stalk.
a bristle or bristle-shaped body.
a closely fitting tubular or enrollecl case.
a woocly plant of small size.
undivided.
with an irregular deeply wavy margin.
shaped like a spathula ; spoon-shaped.
a racemose inflorescence bearing sessile flowers on
an unclivicled axis.
a secondary spike.
furnished with spines or of a spiny character.
a male organ of a flower, consisting of a filament
and an anther.
an abortive or antherless stamen.
star-shaped.
barren ; destitute of fruit or fruit-bearing cells.
that part of the pistil which is specially adapted
for the reception of the pollen for the fertilization of the ovule.
an appenclage of a leaf, usually onc on either side
of the petiole.
the hard enclocarp of a drupe.
marked with longitudinal lines or minute fiirrows.
a stalk-like outgrowth from the summit of the
ovary supporting the stigma.
shaped like a cobbler's awl, narrow, tapering and
somewhat stiff ; awl-shaped.

Succulent . .
Syngenesious

with abundant cellular tissue full of juice.
stamens united by their anther as in Compositae.

T
Tegument
Tendril

..

..

..

Terete
Ternate
Testa

..

Thalamus

..

..

Torulose
..
Torus
..
Trichot,omous
Truncate
..
Tuber
..
Tuberculate
Turgid

..

..

primary root resulting from the direct prolongation
of the radicle.
a covering or membrane.
a slender process usually belonging to the axis as
serving as a support in climbing.
cylindrical, rounded in cross section.
arranged in threes in a cluster or whorl.
the outermost coat of a seed ; the hard outer covering of a seed.
that pa,rt of the axis of a flower which supports
the floral whorls and the pistil.
covered with short, soft, rather dense more or less
tangled hairs.
almost synonymous with moniliform.
same as thalamus.
dividing in threes.
as if cut off a t the end.
a thickened modification of underground stem
bearing buds or eyes.
covered with wart like projections or excrescence.
swollen and more or less firm.

wavy.
one sex.
Vagina
Valvate

..
..

a sheath, sheatthing.
with the mnrgines of the members of a whorl only
meeting without overlapping.
a sort of modification subordinate to species.
irregularly swollen a t int,ervals.
changing colour or of more than one tint or cclour.
lower surface of flattened ribbon like thalli.

Verticillate
Vesicle
Villose

..
..
..

..
..
..

arranged in whoris.
a small bladder or air cavity.
more or less thickly covered wit,h long snft simple
' hairs.

W

Whorl

..

..

Whorled
Wing

..
..

..
..

Zygomorphic

..

a collective name for all similar members that are
arranged in a circle round an axis.
disposed in whorls.
any thin membranous appendages.

z
capable of being bisected into similar halves by
maidan plane only.
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International Bureau for Plant
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106 Lange Nieuwstreat Utrecht
(Netherlands)
Utrecht, 13 July 1964

Bankers :Messrs. Vlaer X Kol, Utrecht
Telephone : (030 15891.
Dr. K. BISWAS,
Old Hindusthan Buildings
P. 0.Dharamtala
CALCUTTA-13-INDIA.
D. 0. No. 1188
Dear Dr. Biswas,

I think you were quite wise under the present circumstances t o use the
Hooker nomenclature for your Flora of Darjeeling. Provided you explain
your introduction quite clearly that you have accepted Hooker's classification
and nomenclature for purely pragmatical reasons. I do not see that anybody
can find fault with it. After all the main purpose of nomenclature and classification is to be readily understood. A wholesale revision of the nomenclature
and classification of the Flora of India is a major work requiring much study of
types and litera,ture. Since such a study is obviously impossible for you a t the
moment J heartily concur with the solution adopted by you, I hope that you
will send your Flora to Taxon so that we may announce it in our News and Notes
column.
With kind regards,
Yours sincerely,

(Sd.) I?. A. STAFLEU.
Queetion of Nomenclature was referred to Dr

F. A. stetleu who oonfkmed my decetion.

CHAPTER XI
Sysiematic enumeration of the species
IN THIS treatise the system cf classification of Bentham and Hooker has been
adopted in general. The specific names adopted in the Flora of British India by
Sir J. D. Hooker have mainly been followed with slight modifications here and
there in the light of the International Code of Botanical Nomenclature. Many
specific names, however, need modification as a result of the latest taxonomical
researches. The systematists and taxonomists may, therefore, follow the names
since modified. But the question of adopting the so-called up-to-date names is
always kept open for the botanists and taxonomists to come to their own
conclusion. The main point is the correct determination ofthe species and
accurate description of the plant as mentioned in this book. This has been done
with reference to the Herbarium and the literature available in the Herbaria,
particularly of the Royal Botanic Garden, Kew, the Indian Botanic Garden,
Calcutta, and the libraries in India and abroad. The two well-known genera.
of the most attractive flowering plants, namely, Rhododendron and Primula of
the Temperate and Alpine Himalayas have been more exhaustively treated in
the light of the monographic works on these genera.
No keys to the species have been given for the simple reason that the plants
ment,ioned in the book do not form a complete flora, although almost all the
common species found in Darjeeling and the Sikkim-Himalayas have been
incorporated. Some of the rarer and doubtful species have, however, been left out
for obvious reasons, and will be added from time to time in future. Moreover.
subseqilent discovery of new species by Icingdon-Ward, Ludlow, Sherrif, Taylor,
Smith, Fletcher, Cowan, Biswas and others and also, of late, by the British, the
Amaricans, the Swiss, the Chinese and the Japanese botanists botanising in these
areas or in the ~eighbourhoodresulted in the enrichment of the ever increasing flora.
of the Sikkim. the Nepal, Assam border (N.E.F.A.) and the Bhutan hills. Any key
which may be drawn up at this stage, therefore, ~voulclrequire constant change
not only with reference to the new additions but also alterations made in thc
systcmatic position of the species by taxononlists and monographers. Keys given

in the "Flora of British India" and other old floristic publications are sometimes
vague, overlapping and confusing. Nevertheless, the generic and specific keys
are very helpful f ~ general
r
purpose and may be consulted with advantage,
Generic keys to the families are given not only in the "Flora of British India" by
J. D. Hoolier but also in many other subseqent, standard works on the classifica.
tion of plants. Hence, generic keys have also been omitted to reduce the bulk
of the book. But the descriptions of the genera have been given for ready reference to generic characters of the different species described. Measurement ha
been given in feet and inches to facilitate consultation of the Flora of British
India and older floristic works. Diagnostic characters of each and every species
have been given in italics. Students of botany will thus have a good opportunity and advantage of training and exercise in drawing up their own specific
keys from these distinguishing characters. They will thus be able to be more
familiar with the plants t o be studied. The general characters of the leaves and
flowers of the species have not been mentioned in the specific description of
some of the plants dealt wit,h, as such characters are already incorporated in
the generic description of one or two species recorded under some of the
smaller genera.
Under the "Habitat", local distribution in Da.rjeeling and Pikkim-Himalaya,
as r,lso further east, has been incorporated. I n some species ecological condit i o ~ in
s general have also bc,en mentioned, while in others the occurrence of the
pa.rt,icular species in the locality noted is indicative of the local habitat,
ecological, edaphic and climatic conditions. The altitude is given in feet and
also in meters approximately within brackets as observed in the field and
recorded in literature.

Herbaceous, rarely shrubby plants. Leaves alternate, or opposite, usually
divided; petiole dilated, forming a sheath half clasping the stem. Sepals distinct, usually 5, often petaloid, generally imbricate in aestivation, sometimes
valvate ; petals 3-15, distinct, sometimes wanting; stamens indefinite, distinct,
hypogynous; anthers adnate. Carpels free 1-celled numerous. Fruit consisting of
numerous-seeded achenes, sometimes baccate or follicular, 112-valvecl. Seeds
albuminous.
Genus-ANEMONE Linn.
Perennial herbs. Leaves radical, lobed or divided. Flowers on 1 or more
flowered simple or branched scapes; involucre 3 partite, bracts free or connate.
Sepals 4-20, petaloid, imbricate; petals 0 ; stamens many, outer sometimes
deformed or petaloid. Carpels many; ovule 1, pendulous. Fruit a head of sessile
achenes, with short or long naked or bearded st,yles.
ANEMONE OBTUSlLOBA Don.
Densely tufted, glabrate or softly hairy. Root-stock clothed with old leafsheaths. Radical leaves many, stalked, suborbicular, deeply coladate; segments
broad, cuneate, variously cut and lobed, rarely shortly petiolat'e. Scapes G-12 in.,
113-$owered; invol. leaves 3-Jid. Flowers 2 to 1 4 in., white, bluish, purplish
or golden; pedicels long, slender, sepals silky outside, generally lead-coloured
near the claw. Achenes strigoee, rarely glabrous. Very variable in size, hairiness, and colour of flower.
Hahitat: Da,rjeeling and Sikkim Temperate and Alpine Himalaya; from
Kashmir to Sikkim. Abundant in valleys and hill slopes. The meadows in front of
the Tonglu and Sandakphu bungalows present a blaze of white and blue coloured
flowers all round. It often forms a dominant ground flora on the hill slopes
from 10,000 feet (3,000m.) and above up to 12,200 feet (4,000m.)
ANEMONE VITIFOLIA Ham. and D. C.
Stem 1-3 feet, stout, erect, branched. Radical leaces 4-8 inches, deeply 5lobed, glabrous above, densely tomentose beneath; lobes sharply lobulate and
cut. Invol. Leaves petiolate, like th,e radical. Flowers 14-2 inches diameter, white,
i n decompound cymes; lateral peduncles involucellate; sepals 5-8, silky outside.
Achenes in large heads.
Habitat: Darjeeling and Silrltim Temperate Himalaya, 5,000 to 10,000 feet
(2,000 to 3,500m.), Sikkim; founcl mainly confined to the inner ranges. Grown in
the Lloyd Botanic garden and other gardens in Silrkini.
Two other alpine Sikliim Himalayan speceis, namely, A . rupestris wall., which
is very likely a form of A. obtusiloba, and A. demissa H. f. and T., with 3-6,
1 inch dism. bluish flowers ascend up to or above 16,000 feet.

ANEMONE G R I F F I T H I I H. f. and T.
A small plant. Leaves 3qartite; segments cuneate at the base, tapering
upwards to a point, 3-lobed; lobes inciso-crenate. Flowers white or pinkish, I
inch in diam.
Habitat: Darjeeling, Sikkim and other places in Temperate East Himalaya,
common in Lachen Valley in Sikkim, 7,600 feet (2,500m.) and above.
Genus-ACONITUM
Linn.
Perennial erect, rarely twining, herbs. Leaves palmatipartite, rarely entire.
Flowers irregular, racemed, blue, purple, white or yellow; sepals 5, petaloid,
posterior (helmet) vaulted, the rest flat, 2 anterior narrower than the lateral;
petals 2-5; 2 posterior clawed, limb hooded and enclosed in the helmet, 3 lower
small or obsolete; stamens many. Follicles 3-5, sessile. Seeds many; testa spongy,
rugose or wrinkled.
The root-tubers of almost all the species of this genus are poisonous, and
used for medicinal purposes.
ACONITUM F E R O X Wall.
Stem 3-6 feet, puberulous, leafy. Leaves 3-6 inches; lobes cuneate-vate,
incised. Raceme 6-12 inches, simple on sparingly branched below, tomentose;
pedicels 1-2 inches, thickened a t the top; bract pinnatifid; bracteoles linear.
Flowers large, pale dirty blue; helmet about twice as long as high. Follicles 5, erect,
usually densely villous, rarely glabrous.
Habitat: Darjeeling and Sililrim Temperate, Sub-alpine Himalaya, from
Sikkim to Garhwal. Altitude 12,000 to 14,000 feet (3,000 to 4,500m.) common
both in Singalila and Cholt ranges. The roots are used for medicinal purposes.
Tuber is highly poisonous.
ACONITUM PALMATUM Don.
Stems 2-5 feet, leafy, glabrous. Leaves 4-6 inches diameter, sinus shallow;
segments cuneate-ovate, deep1y sharply cul; petioles long. F1ornt.r~large, greenishblue, pedicels long; helmet rather higher than broad. Follicles 5, 1-1Q. long,
glabrous.
Ha3itat: Darjeeling and Silikim Temperate Himalaya, from Sikkim to
Garhwal. Altitude 7,500-9,700 feet, (2,500m. to 3,200m.). This is common in
SingaWa range in and about Tonglu and Sandakphu.
There is some controversy with regard to occurrence in India of Aconitum
napellus Linn. This species according to some monographer of the genus doee
not occur in Inclia. But Hooker mentions possibility of an Indian variety
occurring in the sub-alpine belt. Some of the plants examined by the writer in
the field and the Herbarium seem to be very near to A. na,pellus. It is therefore
quite likely that an Indian variety or form of A napellus grows also in rrubalpine Darjeeling and Sikkim-Himalaya.

Aconitum ferox Wall.

No Aconitum species was recorded from Central Nepal by Dr. Siro Kitamura
and his collaborators during their Napal mountaineering expedition.
A. uncinatum Linn., a t 9,000 feet. (Lachoong) with Twining stem and
yellowish or bluish green flowers; A. luridum H. f. and T., a t 14,000 feet, with
simple erect stem and dull red flowers, are occasionally met with in inner
temperate, sub-alpine and alpine hill slopes. A . heterophyllum Wall. is also
fairly common in temperate areas between 8,000 and 13,000 feet.
Genus-CIMICIFUGA Linn.
Erect perennial herbs. Leaves 2-5, ternately divided. Flowers in long slender
racemes, regular. Sepals 4-5, deciduous, petaloid; petals (or transformed
stamens) 1-8, small, clawed, 2-horned a t the tip; stamens many, filament slender.
Carpels 1-8, many-ovuled. Fruit of many-seeded follicles. Seeds compressed,
?;esta sn~oothor scaly.
CIMICIFUGA FOETIDA Linn.
Stem 3-6 feet', leafy, branched, glabrous below, tomentose above. Leaflets
2-3 inche.~,pale beneath, terminal often 3-lobed. Racemes rarely simple. Flowers
small, yellowish. Petals more or less 2 fid. Follicles 4-8, $ inch long.
Habitat: Darjecling and Sikliim Temperate Himalaya, from Sikkim to Bhutan
to Kashmir. Altitude 7,500-12,000 feet (2,500 to 3,000m.).
This species is popularly known as "bugbane" in Europe. I t is a vermifuge.
Genus-CLEMATIS Liwn.
Perennial plants with opposite simple or trifoliolate leaves, with a terminal
leaflet. Involucre none, or calyciform. Plower5 panicled; sepals 4-8, petaloid
valvate in aestivation, coloured and petal-like, petals wanting; stamens
numerous, 1-seeded, terminated by a long feathery tail.
CLEMATIS S&TILACIFOLIA IVa12.
A tall, glabrous. woody handsoine climber. Leaves 3-10 by 1-7 inches, rarely
once ternate, upper smallrr, narrower and cuneate at the bme. Panicles 6-12 inches.
Flowers 1-14 inches diameter; sepals 4-5, coriaceous, oblong, a t length reflexed,
outside dull brown tomrntose, inside deep purple; filaments membranous, linear,
glabrous, inncr shorter with longer anthers; connective produced. Achenes
flat, pubescent, margins broati.
Hnbitnt: Darjecling and Siltltim-Hinlalaya from Rikliim eastwards, ascending
to 5,000 feet (1,500 t o 2,000 m.) in Ichasia Hills.
CJ,EMATIS CONNATA D C.
A large u~ood?yclinlbe~,young parts with scattered ha,irs. Leaflets 3-7 distant,
2-4 inches, pet,ioles cuneate at the hase, broadly ovate-cordate, wnrsrly serrate or
sub-,?-lobed. Flowcrs in man.?/ ,flou'ered panicles. Sepals oblong, sub-acute,
pubescent outside, not ribbed, densely t0mentou.s inside. Filaments narrow-linear
below, hairy, anthers short.

Habitat: Darjeeling and Siltkim Temperate Himalaya; from Hazara to
Sikkim, altitude 4,000 t o 10,000 feet (1,500 t o 3,200 m.).
CLEMATIS NAPAULENSIS D C.
A slender nearly glabrous climber. Leaflets .I-2inches, elliptic-lanceolate, som,etimes very narrow, entire toothed or 3-lobed, 3-nerved, lateral oblique. Flowers
many, peclicels shorter than the leaves; bracts forming a 2-lipped cup, in which
the bud is sessile; sepals 4, oblong. silky outside; filaments glabrous, tapering
from a broad flat base; anthers short. Achenes flat, ,margined, hairy.
Habitat: Darjeeling and Sikkim Temperate Himalaya from Garhwal to
Bhutan, altitude 6,000 to 7,500 feet. (2,000 to 2,500m.).
CLEMATIS MONTANA Ham.
A woody climber, branches angled, silky; leaves long petioled, tripartite;
leaflets ovate, acute or acuminated, coarsely toothed or lobed. Flowers large 2-4 in.
diam., white pinkish or yellowish fragrant; sepals 4 elliptic or ovate, white,
glabrous or hairy outside; pedicels equalling or longer than the leaves; stamens
shorter than the sepals; filaments smooth, narrow, ligulate, glabrous; achenes
silky, with long tails.
Habitat: Darjeeling and Sikkim Temperate Himalaya from the Indus to the
Brahmaputra, ascending to 12,000 feet, abundant always above 8,500 feet
(2,500m.) in Sikkim; Khasia Hills, Assam, above 4,000 feet.
CLEMATIS BUCHANANIANA DC.
A large woody climber. Leaflets 5-7, 2-3 inchcs, broadly ovate or subordicularcordate, obtuse or acute, cor~rselyserrate or 3-5 lobed. Flo~vers2-3 inchcs diameter,
cream coloured, in branched many-flowered panicles, often sweet-scented; sepals
linear, oblong, many-ribbed, tomentose on both surfaces; filaments densely hairy;
anthers elongate. Achenes densely hairy. Very variable, several (3) varieties are
recorded.
Habitat: Throughout Darjeeling and Sikltim Temperate Himalaya, altitude
5,000 t o 10,000 feet (2,500 to 3,000 m.).
CLEMATIS GOURIANA Roxb.
An extensive climber, young parts pubescent. 1,eaflets membranous, ovateoblong or cordate, acuminnte, shining above, sometimes pubescent beneath.
Panicles usually exceeding the leaves. Flowers smaller i-4 inch diameter,
yellowish or greenish white; sepals obovate or oblong, revolute, pderulom,
edges tomen.to.se. Filaments narrow-linear. Achenes narrow, oblong, hairy.
It is very variable; two forms with many intermediates are widely diffusecl, one
with larger leaflets tomentose below and less shining above and the other with
leaves glahrons
on both surfaces.
Habita,t: Common in Dsrjeeling and Sikkim. Generally occur in the hilly
districts from the Western to the Eastern Himalaya, altitude 1,000 to 5,000
feet (300 to 1,700 m.).

CLElMATIS YUBERULA Hk. f. and T.
Climbing stem deeply grooved, slender, dolony. Leaflets membranous, 1-14
inches, ovate-lanceolate, entire or remotely toothed, pubescence scattered. Panicles
shorter than the leaves; pedicels slender. Sepals inch, linear, oblong, acute,
&nerved, silky outside. filament,^ narrow, linear; anthers short. Achenes silky.

+

Habitat: From Darjeeling and Sikkim, also in the Western Temperate
Himalaya, from Simla to Garhwal; IChasia Hills, altitude 2,000 to 4,000
feet (700 t,o 1,400m.)

A large, uroody, slender, branched climber. Leaflets 3-5 inches, ovate or
ovate lanceolate, acuminate, shining, quite entire or minutely distantly toothed.
Flowers 1- 1 inches diameter, in decompound (sometimes few flowered)
panicles; sepals oblong-lanceolate, more or less pusescent outside, suberect or
spreading; filaments narrow linear, ciliate with long spreading hairs throughout.
Achenes silky.

+

Habitat: Darjeeling and Silckim Temperate Himalaya, from Garhwal to
Bhutan ; Mishmi and Patkey ascending from 4,000 to 7,000 feet (1,200 to
2,400 m.), upper Assam.
CLEMATIS GREWIAEFOLIA DC.
A large woody very tomentose climber. Leaves simply pinnate. Leaflets 3-5,
3-4 inches, broad1y ovate-cordate, more or less serrate, usually deeply 5-lobed.
Panicles many-flowered. Sepals 1+ inches, oblong, densely tomentose outside,
pubescent inside. Filaments 1 inch, narrow, linear below, covered with soft
spreading hairs; anthers very long, narrow, twisted after jlowering.
Habitat: Darjeelhg and Silrltiln Temperate and Subtropical Himalaya.
Occurring sporadically in open forest, 6,000-6,000 feet (1,700 to 2,000 m.).
Genus-NARAVZlJA
bC'.
Climbing shrubs. Leaves 3-foliolate, terminal leaflet generally transiormed
into a, tendril. Flowers in axillary 1-flowered peduncles; sepals 4-5; petals
6-12, narrow, longer than the calyx. Achenes narrow, long stipitate, with longbeared styles.

XARBVELIA ZEY LANICA 1)C.
A climbing shrub. Leaflets usually cordate at the base, entire or carsely
toothed, often tomeritose below, sometimes pubescent on the nerves only.
Flowers +-$ inch diameter, yellowish white ; sepals pubescent outside, twice as
long as the glabrous petals.
Habitat: Tropical forests of the Dnrjeeling and Silikim Himalaya, from
East Nepal eastward, plains of Bengal and Assam; a very common climber on
trees, throughout the lower hill forests in the Terai and Duars, aaceilding up to
2000 feet and above (100 to 700m.).
OXYGRAPHIS Bunge.
Dwarf perennial glabrous stemless plants, with 1-flowered scapes. Leaves
entire. Flowers regular, yellow; sepals 5, persistent, enlarged after flowering;
petals 10-15, with a nectariferous pit on the claw; stamens many. Achenes
many, membranous, in a globose head, beaked by the straight subulate persistent style. Seed erect.
OXYGRAPHIS POIAYPETALA H. f. and T.
Small, tufted; roots fibrous. Leaves 113-2 inches diameter, orbicular, c~enalelobed, membranous, base cordate, sometimes with 3 cl.enate lobes. Scapes 2-4
inches. several weak. Flowers 1 inch diameter, golden yellow. Petals oblongspathulnte.
Habitat: Alpine Uzrjeeling and Sil<ltim Himalaya, also occurring all over
Alpine western Himalaya from Kashmir to Klimaon hills. This is one of the
most common attractivc specics of Alpine plants with beautiful yellow flowers
cccurring betwecii 12,000 to 16,000 feet (4,000 to 5,000 m.) in crevices of
rocks, moraines, alpine screes and ope11 hill sides too.
CALTHA J,inn.
Herbs wit)h stout creeping rootstocks. Titavcs chiefly radical, ovate or cordate.
Flowers fcw, terminad, regular, white or ycllow; sepals 5 or more, petaloid,
deciduous, imbricate; petals 0; stamens many. Carpels scrcral, sessilc. Follicles
many, many-secdcd. Seeds many, 2-seriate, with :I, promincnt raphc and thick
funicle.

CALTHA SCAPOSA H. f. and T.
Branched leafy gregorious species of marshes; rootstock densely fibrous.
I,esves all redical, 1-1&inches diameter, reniform or deltoid, long-petioled, obtuse,
base deeply cordate, entire or Jinely repand-crenate. Scapes many, 3-6 inches.
Flowers 1 inch diameter; y e l l o ~ ;sepals 5-6, oval, somewhat persistent. Follicles
many, stallred.
Habitat: Eastern Alpine Darjeeling and Sikkim Himalaya, in marshes.
G. palustris Linn. is very common in shallow pools in Kashmir ; often
occurring in groups, altitude 15,000 to 17,000 fcet (5,000 to 7,000m.).
Genus-RANUNCU1,US Linn.
Herbaceous plants, with annual or perennial roots. Leaves mostly radical,
cauline ones seated a t the base of the branches or peduncles. Flowers white or
yellow. Sepals 5, not free a t the base, deciduous; petals 5, rarely 10. Achenes
ovate, pointed, somewhat compressed. Seeds erect.
RANUNCULUS LAETUS Wall.
An erect appressedly hairy herb. Rootstock woody. Stem 1-2 feet, usually
much branched, many-flowered; hairs white. Radical leaves 2-4 inches diameter,
3-partite segments cu~zeate-obovate,deeply cut; cauline sessile. Flowers 1 inch in
diameter; sepals villous. Achenes many, in globose head, oval, margined, rather
large; style short straight, broad a t the base.
Habitat: Darjeeling and Sikkim Temperate Himalaya extending to
Western Tibet, altitude 5,000 to 8,000 feet (1,700 to 2,700m.)
RANUNCULUS CYMBATJARTA Pursh.
Rootstock with long rooting runners; stem 0.Leaves 8-4inch diameter,
base rounded or slightly cordate. Scape erect, leafless, 118 flowered; bracts a t
the forks, linear. Flowers A-118 inch diameter; sepals spreading or rejexed.
Achenes many, small, obovate, comprcssetl, gibbous at the back, sides longitudinally 3-ribbed; beak straight 01. hooked. Variuble in foliage and form of
heads of fruit, and stolons sometimes absent.
Habitat: A typical Darjecliilg and Siltlrim sub-alpine and alpine species;
extending to West Tibet; between 7,000 and 17,000 feet (2,400 to 5,500m.)
occasional in upper alpine, Siltkim.
RANUNCULUS DTFFUSUS Linn.
Perennial, covcred with sprcading hairs; nocles a t times rooting. Leaves
~oitlyhairy, eegments cuneate, of lower leaves often stalked. Peduncles 1-jowered,

terminal or leaf-opposed. Plowers 4-1 inch in diameter; sepals hairy. Achenes
ovate, compressed, with a n intramarginal rib a t a variable distance from the
acute margin; style short straight or hooked.
Habitat: Darjeeling and Sikltim Temperate Himalaya, from the Chenab to
Bhutan; abundant almost as weed everywhere in Sub-temperate and Temperate
Sikkim, 9,000 to 10,000 feet (2,000 t o 3,000m.).
RANUNCULUS FLACClDUS Hlc. f. and 1'.
Patches large, dense, green, appressed to the ground: stems Jiliforrn; nodes
often rooting. Leaves inch diameter or less, reniform or orbicular, 3-5 crenale.
Flowers small, deep yellow, 318 inch diameter, solitary, leaf-opposed; sepals
rejlexed, nearly equalling the yellow petals. Acheiles 6-12, pubescent, oval, not
much cormpressed, tubercled, beak short rejlexed.
Habitat: Darjeeling and Sikkim Temperate to Sub-alpine Himalaya, in the
upper forests region, and open places from Kumaon to Bhutan-easily spotted,
6,000 to 13,000 feet (2,000 to 3,00Om.), common in large patches over hill slopes
from Carponong to Changu.
Four typical upper (arctic) Alpine species, namely, R. hyperoboreus Rotlb.,
R. afinis Br., R. nivalis Linn. and R. hirtellus Royle., with 3 partite
leaves are found in the inner ranges of Sikkim up t o the snow ascending from
14,000 t o 17,000 feet. R. hirtellus is the most common species in the sub-alpine
and alpine screes almost everywhere associated with Ozygraphis polypetala
H. f. and T., Delphinium Caeruleum Jacq., Rhododendron nivale, Gentianu and
other arctic alpine species.
Genus-THALICTRUM

Linn.

Herbaceous, never climbing; leaves alternate, generally much divided;
petiole dilated a t the base. Sepals 4-5, imbricated in aestivation; petals none.
Achenes several, without 3 tail, stalked, sometimes furrowed. Seed pendulous.
THALICTRUM RENIFORME Wall.
Usually much-branched. (Stem 3-6 fcet.) Leaf-sheaths expanding into adnate
stipules; principal divi.sions with white deciduous stipellae at the base; leaflets
1-14 inches diameter orbicular-cordate, often slightly 3-lobed, palc and softly
pubeslent be,neuth, floral smaller and more sharply toothed. Par~icle lax,

decmp~und.Flowers smaller than in the two last, 4-4inch diameter, greenish
white; sepals very deciduous. Achenes 6-8, as long as their stalks, 4 obovate,
dorsal sulture straight.
Habitat: Darjeeling and Siltkim Temperate Himalaya, extending to the
Western Himalaya from Kulu to Sikkim, 8,000 to 10,000 feet (2,700 to 3,400m.).
THALICTRUM T71RGATUM Hk. f. and T.
Glabrous. Stem erect, 1 - I $ feet. Leaves sub-sessile, simply ternate, leaflets
3-1 inch, coriaceous, reticulate, orbicular, 517-lobed, base cuneate, glaucous
beneath. Panicle decompound, spreading, bracts minute. Flowers small white.
Anthers not beaked. Achenes 10-25, very short-stalked, ribbed.
Habitat: Darjeeling, Sil<lrim and all over the Eastern Himalaya; inner
valleys of Sikkim, altitude 6,000 to 10,000 feet (2,000 to 3,400m.).
THALICTRUM CHELIDONI D C.
Usually much branched. Leaflets of the lower leaves 1 inch in diameter,
orbicular-cordate, 3-4 crenate or lobed, glabrous and pale beneath; floral leaflets
sharply toothed. Panicle with long rigid branches; pedicels often 1 inch, rigid,
tips deflexed, especially in fruit. Flowers 1 inch in diameter; sepals elliptic,
obtuse. Achenes numerous, as long as their stalk. Muricated bulbils often occur i n
leuf axils; monstrous states have many or all the achenes enlarged and seedless.
Habitat : Darjeeling and Sikkim Temperate Himalaya, also in the Western
Himalaya from Iculu to Sikkim, 6,000 to 9,000 feet (2,000 to 3,000m.).
THALICTRUM SANICULAEFOR8&13DC.
Erect 6-12 inches, wiry glabrous; root fibrous. Radical leaf often equalling
the panicle, long-petioled, stem leaves few; leaflets 4-1 inch, orbicular or oval,
base cuneate, membranous, glaucous beneath, 3-lobed or partite, lobes rounded
or mucronate. Plowers small, white. Achenes sessile, oblong, as long as their
bealc.
Habitat: Dnrjeoling and Siltlrirn Temperate Himalaya; on wet rocks and
tree trunks, from Simla and Icunawer to Sikkim, altitude 8,000 feet (2,800
to 3,000m.).

THALTCTRUM FOLIOLOSUM D C.
Stem 4-8 feet, glabrous. Leaves very much divided, pinnately decompound,
without stipules; sheaths auricled; leaflets 116-&inch, rarely 1 inch, orbicular.
Panicle much branched; bracts small. Plowers polygamous, white, pale green
or dingy purple. Achenes usually 2-5, small, oblong.
Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 5,001) to
8,000 feet (1,500 to 2,400m.).

T HALICTRUM MINUS Linn.
Stem 2-4 feet, erect. Leaves sheathing, principle divisions with or without
stipels; leaflets very variable, orbicular, oval or oblong, 3-lobed; lobes crenate
or toothed. Panicle much branched, leafless or nearly so. Flowers dingy purple.
Achenes 5-8, oblong, ribbed.
Habitat: Inner valleys of Darjeeling and Sikkim Temperate Himalaya,
4,500 t o 6,000 feet (1,500 to 2,000m.)
THAIJICTRC7M ROSTELLATUM Hk. f. and T.
Leaves simple, once or twice ternate, or pinnate (rarely 2-pinnate),
ternately decompound. Flowers small white. Achenes tapering into a straight
beak half their length, tip hooked.
Habitat: Darjeeling and Sikkim Temperate Himalaya, altibude 7,000 to
11,000 feet (2,400 to 3,700m.).
THALICTRUM JAVANICUM B. L.
Stem 2-3 feet, erect, glabrous; roots fibrous. Leaves ternately decompound,
without stipels, leaflets membranous, 114-3!4 inch diameter, membranous,
orbicular or oval, obtusely 317-toothed at the tip, base rounded or cordate, more
or less glaucous beneath. Panicle branched. Flowers often clustered at the
ends of the branches, small, white. Achenes 8-15, large, oblong, strongly ribbed.
Habitat: Darjeeling and Sikkim Temperate Himalaya, from Siinla to
Sikkim, altitude 6,000 to 12,000 feet (2,000 to 4,000m.); altitude 5,000 to
6,000 feet; Parasnath in Bihar, altitude 4,000 feet; Khasia hills.
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THALICTRUM CIJLTRATUM Wall.
with small auricles; leaHats
Glabrous, 2-4 feet, branched. Leaf-sheaths
inch, obovate-cuneate, membranous, glabrous or slightly pubescent belocv,

obtusely 3-lobed, lobes mucronate, of the upper leaves acute. Panicles lax.
obovate, dorsal
Flowers greenish u~lhite. Sepals
inch. Achenes glabrous,
suture st,raight; style straight or hooked.

+

+

Habitat: Dnrjeeling and Sikkim Temperate Himalaya, extending to the
Western Himalaya from Iiashmir to Sikkim, altitude 8,000 to 12,000 feet
(2,700 to 4,000m.).
Cfenus-CALATHODES

Hk. f. and T.

A perennial, erect, leafy herb. Leaves palmatipartite. Flowers terminal,
regular, large, sepals 5, golden-yellow, deciduous; petals 0. Carpels many;
ovules 8-10, 2-seriate towards the base of the carpel.

CALATHODES PALMATA Hk. f. and T.
Stem 1-2 feet, simple or branched. Leaves 2-4 inches in diameter, radical
soon withering; cauline 3-partite, segments cuneate at the base, deeply
3-lobed, lobes acuminate incisoserrate, petiole with a basal in$ated membranous sheath. Flowers ilearly 2 inchcs in diameter, golden yellow.
Habitat: Darjeeling, Sikkim and Eastern Temperate Himalaya; ascending up
to altitude 10,000 feet (3,000 to 3,400m.).

Small stemless herbs; annual, 01- rootstock perennial. Leaves decompound. Flowers regular, white, few or solitary, on leafless or leafy slender
scapes; sepals 5-6, petaloicl, decicluous; petals 5. Variable, very small or
0; stamens 10 or more. Carpels 2-20, sessile ; ovules 3 or more. Follicles
few or many seedetl. Seeds with a smooth or granulated tcsta, crustaceous.
TSOPITRrTMADIANTIFOLIlTAf Hk. %f.and T.
Root.stocks slender, horizontal, ~ c a l y . Radical leaves long-petioled,
stipcllrcte n! thz t ~ pof the petiole; tzrminal segment sitnple, 1atera)l co)npound;
leaflets 5-7 pet,iolulate, 4-4 inch, cuneate a t the base, obtuse, crerlate.
Flowers 4- inch in diizmeter; pctnls long-clawed. Carpels 3.
IIabitc~t:Darjceling, Sililiim and Temperate Eastern Himalaya, outer moist
alleys of Sikkim, altitude 7,500 feet (2,500 to 2,800m.).

A ~ n u a l or perennial erect herbs. Leaves palmately lobed. Flowers
racemeci or panicled, irregular, white, blue or purplish; sepals 5, free or
cohering a t the base, dorsal spurred behind; petals 2-4, small; spurs of
t.he 2 dorsal developed within t h a t of the sepal; 2 lateral spurless or 0;
stamens many. Follicles 1-7. Seeds many, testa wrinkled or plaited.
DELPHINIUM CAERULEUM Jacq.
Stem 3-12 inches branched from the base, leafy, spreading. Leaves suborbicw
lar, la-13 inches diameter, 5-7 lobed, lobes cuneate-oblong, incised or pinnatijid,
segments lineal-. Flowers 1 inch or more long solitary, in lcng branches, or
few in a loose raceme, pale blue, huiry; sepals shorter than the nearly
straight spur; anterior petals obovate or obcordate, a little hairy. Follicles 5, hairy.
Habitat: Upper Alpine Himalaya, from Kumaon to Darj eeling and Sikkim,
altitude 17,000 feet (5,700m.). Rather common in the crevices of rocke.
DELPHINIUM VISCOSUM H. ,f. and T.
Stem 1-2 feet, branched from the base, covered witn soft brown tomentum.
Leaves 2-4 inches diameter, reniform palmately 5-7 lobed to the middle, at
length qlabrate, lobes obtusely cranate. Flowers solitary or few at the ends of the
brunches of the corymb; bracts -3 pa~tite;bractcoles lineal.-oblong; sepals 2 inch,
broadly oval, pale blue, purple, tomentose, membralzous, equalling the conical
incurved spur. Folliclss 3, glabrous, ciliute on the suture.
Habitat: Lower to upper Alpine East Himalaya, Darjeeling and Si1rki.w
altitude 12,000 to 16,000 feet (4,000 to 5,400m.).
DELPHINIUM GlACIALE H. f . and T.
Stem 3-6 inches, simple, softly hairy leafy. Leaves 2-3 inches diameter, 3
partite, segrr~entsdeeply multiufid, broadly cuneate. Corynlbs few-flowered; bracts
leafy; bracteoles many on the long pedicels, linear, or cut into linear l o b ~
Flowers large, hairy; sepals exceeding 1 inch, orbicular, membranous, lower
than the short straight conical spur. Follicles 4-5, 4 inch long.
Habitat: Upper Alpine East Himalaya; Darjeeling and Sikkim, altitude
16,000 t o 18,000 feet (5,400 to 6,000m.). A typical alpine Delphinl~m
sionally met with in summer near the glaciers and snows,

Ge7ba.s-PAEONIA

Linn.

Erect, stout, leafy, perennial herbs or undershrubs. Leaves alternate,
compound. Flowers large, solitary or panicled, white or red; sepals 5,
herbaceous, persistent'; petals 5-10, larger than the sepals; stamens many.
Carpels 1-5, girt below by a fleshy disk, many seeded. Fruit of 1 or more
coriaceous few-seeclecl follicles. Seeds large, subglobose, testa thick; albumen
fleshy.
PAEONIA EMODI Wall.
Erect, 1-2 feet, glabrous. Leaves 6-12 inches, once or twice ternatisect;
leaf-lets clecurrent, entire or incised, ultimate segments oblong or lanceolate,
acute or acuminnte, glabrou.~,glaucous beneath. Flowers 3-8, in the axils of
the upper leaves, buds globose; bracts 2-3, leafy, appressed to the calyx
sepals rounded, outer with a leafy point. Follicles 1 rarely 2, ovoid, obtuse,
strigose, with yellow bl-own hairs.
Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 5,000 t o
10,000 feet (1,500 to 3,00Om.), from Icumaon t o Hazara in the west Himalaya to Silrliim.

Trees, shrub^ or herbs, sometimes climbing. Leaves alternate, simple,
entire or toothetl, exstipulate with sheathing petioles, or more rarely with
lateral deciduous stipules. Flowers yellow or white, often showy; sepals 5,
imbricate, persistent; petals 5 (rarely 3 or 4) decicluous; stamens many,
hypogynons, manyseriate; anthers innate, with lateral slits or terminal
porcs. (hrpels 1 or more, free or cohering in the axis; styles always
distinct; ovules amphitropous, solitary or few and ascending, or many
and attached to the \rent,ral suture. Fruit of follicles, or inclehiscent and
subbaccate. Seeds solitary or many, arillate, testa crestaceous, raphe
shol-t, albumen fleshy; embryo minute, next the hilum.
DILLENIA INDICA Linn.
A v o l ~ n d hecrded tree, 10 to 40 feet high branchlets tomentose. Leaves
lanceolate sc.rra,te. Leaves 8-10 by 2-4 inches, fascicled at the ends of the
bra.nches, acut,e, veins close-set, glabrous above, pubescent especially on
the nerves bel~eath.Flowers 6 inches diameter subterminal, solitary; sepals

orbicular, thick and fleshy; petals white, obovate; inner stamens arching over
the outer. Seeds compressed, margins hairy.
Habitat: Tropical forests in the Darjeeling and Sikkim Terai, extending
from Nepal t o Assam.
This dome shaped tree is fairly common along the road sides, in
the valleys and damp localities inside the forests of the lower Terai and
Dooars hills. The fruit is edible and made into or cooked as chatneys. It
is used for medicinal purpose.
DILLENIA PENTAGYNA Roxb.
A tall spreading tree, 30 t o 100 feet high. Branches rough and scarred;
young p a ~ t svery silky. Leaves 1-2 feet by
to 1 foot, very large, flat,
petiole, oblong-lanceolute
subsessile, tapering into a broad +-amplexicaul,
strongly serrate, acute ; petiole 1 - 2 inches long, short broadly ; winged. Flowers
umbelled 1 in. diam. 5-8 ; pedicels 1-2 inches, clustered appearing before the
leaves, ebracteolate, buds edible; sepals elliptic, glabrous; petals obovate,
yellow. Carpels 5.
Hubitat: Forests throughout the Terai and Dooars of Darjeeling and
Sikkim Hills, abundant, altitude 300 to 3,000 feet (100 to 1,000m.)
This tall tree is often seen towering above other trees in the fringe
of the mixecl sa.1 forests in Terai and Dooars. Exceedingly common, often
found growing along the roadsides. The much smaller yellow flowers are
profusely borne on leafless branches. I n young plants leaves are very large and
used for wrapping up parcels.

An interest,ing woody climber of Dilleninceae representing monotypic genus
Delima, species D. sarmentosa Linn, with 3-5 inches long lanceolate, parallel-

veined leaves, and white 4-4inch diameter globose flowers is occasionally met
with in the Trcpical rain forest of the Darjeeling at?d Siltkim terai and foot hills.

F amily-MAGNOLIACEAE.
Trees or shrubs, sometimes climbing, often aromatic, wood-tissue with
glandular markings. Leaves alternate, quite entire or toothetl, stipulate or
not. Flowers axillary and terminal, often s h ~ w y , whitc, yellow or red,

sometimes unisexual; sepals ant1 petals very tleciduous, hypogynous,
arranged in whorls of 3 stamens indefinite, hypogynous, filaments flattened
or terete, free or monadelphous; anthers basifixecl, adnate cells bursting
longitudinally. Carpels indefinite, free or partly cohering in one whorl or
in several on an elongate axis; styles short or rarely long, stigmatose
on the inner surface; ovules 2 or more, or the ventral sutare anatropous
or amphitropous. Fruit of berried or follicular rarely woody indehiacent
carpels, which are sometimes arranged in a cone. Seeds solitary or few,
sometimes penclulous from a long funicle, testa single and crustaceous,
or double, the outer fleshy; albumen granular or fleshy and oily; embryo
minute, cotyledolls spreading, radicle short blunt next the hilum.

Climbing glabrous shrubs. Leaves exstipnlate. Flowers unisexual, white,
yellow or reddish, axillary, or in the axils of scales near the base of short lateral
leafy branches; sepals and petals 9-12 imbricate in about 3 series; 8 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,
cells small remote. 9 Ovaries many, densely imbricated ; stigma ses~ile,
ovules 2. Fruit a slender spike of globose indehiscent fleshy 1-seeded carpels.
Seeds 1-2, suspended, albumen fleshy, testa crustaceous; embryo minute.
SCHIZANDRA ELONGATA Ilk. f. and T .
A 71)ood?yclimbel.; branches slender. Leaves 3-4 by 14-2 inches, oz~ate acute
minulely tooilled, pale glaucous Beneath ; petiole l1 inch. Flowers fascicled or
solitary, $-f inch diameter, yellozuish ; pedicels 1-1$ inch, slender; stamens as irl
S. grand-flora. Confounded with S. grandijloi-a but move slender, Jiowers
smaller. Fruit red succulent. Filaments monodelphous below, free above.
Habitat: Darjeeling and Siklrim Tenlperate Himalaya, from Nepal to Sikkim
altitude 5,000 to 6,000 feet (1,700 to 2000n1.), extending to Khasia Hills, Assam.

SCHIZANDKA GRANI>TFLOR,A Ilk. f. und T .
A woody glabrous climber. Leaves 3-6 by 1-2 inches, oblong lanceolate
ova,te acumiimb toothed, distantly, rather ,$eshy, base acute pale bcneath ; petiole
1-14 inch. Plowcrv solitary, pinlry-white, odorous ; pc.dicels 1-2 inches;
filaments cylindric above; anthers ovoid, connective thickened, cells lateral or
subextrorse. Fruit red edible.

Habitat: Darjeeling and Sikkim Temperate Himalaya, from Simla to
Bhotan, altitude 6,000 to 10,000 feet (2,000 to 3,100 m.).
Another species of Schizandra-S. p?.opinquu Hlc. f. and T., is a woody
climber with yellow or orange flowers, occurs in 150 to 250 m.

Trees. Leaves a s in Magnolia. Flourers axillary, solitary (terminal in ,?I.
Cuthcnrtii). Sepals and petals similar, 9-15 or more, 3 or more seriate; stamens
as in Magnolia. Gynophore stalked. Carpels in a loose spike, stigma clecurrent ;
ovules 2 or more. Fruit a lax or dense elongate spilie of coriaceous dorsally
dehiscing carpels. Seed of Magnolia.
A snhall or large tree ; young parts densely white or grey-tomentose. Barlr
greyish brown. Leaves 6-10 by 2-39 inch, soft, pubescent ; petiole 4 inch. Flowers
2 inch diameter white; buds I $ inches, sepals na~*row-obovnte,obtuse, inner
petals narrower, acute. Fruit 4-5 inches. Carpels ubovate, stalked distant,
seeds orlrnge ~ e d . FVallich describes this as a tall tree flowering in spring but
it is seen to flower also in autumn and fruiting in December to January.
Hubitnt: Darjeeling and Sikkim Temperate Himalaya, altitude 5,000 to
7,000 feet (1,700 to 2,400m.) from Nepal to Bhotan, and in the Khasia Hills.
Abundant in Kalimpong, Pedong, Ghoom, SengaliIa range and preserved in
other hill forests of Sikkim.
MICHELIA EXCELSA Blume.
A lofty tree ; young parts softly brown-hairy. Leaves 5-8 by 2-3 inches,
acute, glabrous above ; petiole 1 inch. Flowers 4-5 inches diameter, white,
sweet scented buds 2 inches, silky brown; sepals obovate; petals gradually
narrower. Fruit 5-8 inches ; carpel subsessile, rather distant ; Seeds red.
Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 5,000 to
8,000 feet (1,700 to 2,70Om.), from Nepal to Bhotan, and in the Khasia Hills.

It is a common tree in the sub-temperate and temperate forests towering
above other trees and clearly distinguished by it,s white sweet scented flowers-in spring and red seeds in October to November. Abundant in ~ o n ~ l u - S a n d a k p h u
and Sikkirn forests. The Mrnber iu highly prized and uaed for buildin, houses
and making furniture.

n4IC'HELIA C'TIAMPACA Linn.

A tall tree ; branchlets pubescent. Leaves 8-10 by 2;-4 inches, ovate
lanceolate, tapel-iny to a lonq point, smooth, shining above, pale and glabrous or
puberulous ben~atA ; 13ctiole 1-1; inches. Flowers 2 inches in diameter,
segments of perianth 10-20, linear, pale cleealn, yellow 07- ovange, v ~ r yfragrant ;
peduncle short; buds silky; sepals oblong, acute; petals linear. Fruit 3-4
inches, carpels subsessile.
Habitat: Darjeeling and Sililrinl Himalaya. Conlmonly cultivated, but wild
in the tropical foresti and climbing sometimes to temperate Himalaya, from
Nepal ea.stward, altitude 300 to 4,500 feet (100 to 1,500m.).
Timber is much valued for planking and furniture.
MICHELIA CATHCARTII Hk. f. and T.

A lofty tree; young branches densely silky. Leaves 4 by 14 inches, oblong
lanceolate acuminate, thin subcoriaceous, pale beneath; pet,iole 4 inch. Flowers
1 inch in diametev, a,xillary white ; sepals a,nd petals 8-10, oblong, inner
gradually smaller. Carpel sessile, densely imbricate, closely crowded in the axis.
Ovules 3 or more. Seeds orange-yellow.
Habitat: Darjeeling and Sikltim; cominon in the Tempera,te forest,^ of
the Sikkim Himalaya, altitude 5,000 to 6,000 feet (1,700 to 2,000m.).
Genus-TALAUMA

Juss.

Trees or shrubs. Leaves and inflorescence of Magnolia. Sepals 3. Petals
6 or more, in 2 or more whorls. Stamens vcry numerous, many-seriate ; anthers
linear introrse. Gynophore sessile. Ovarics indefinite, 2-ovuled, spiked or
capitate; stigmas decurrent. Carpels woody, separating from the latter by
a,n elastic cord. Seeds of Magnolia.
TALAUMA FIODGSONI Hk. f. and T

A lofty evergreen tree. Leaves 8-20 by 4-9 inches, COI-iaceous,petiole 1-2
inches. Flowers white, odorous; petals falling off soon after opening; peduncle
short, thick ;buds subglobose, 2-3inchesdiameter. Fruit 4-6 inches, somewhat like
a cone; carpels 1+by 1- inch ; pits of the
deep, nearly square. $eeds bright red.

Habitat: Forests of the Darjeeling Sikkim Himalaya and of the Khasia
Hills, altitude 4,000-5,000 feet (140 to 1700 m.) Abundant in the forests on the
way to Lachen and in the hills bordering Bhutan all over the Terai and
Dooars.

Genus- M,AC:NOLIA Linn.
Trees or shrubs. Leaves evergreen or deciduous; buds enveloped in the
convolute stipules, which are connate in pairs. Flower large, terminal; sepals 3,
petals 6-12, 2-4 scriate; stamens numerous, many-seriate, filaments flat;
anthers adnate, introrse. Gynophore sessile. Carpels many, imbricated on a
long axis, 2-ovulccl, persistent ; stigmas decurrent on the ventral suture. Fruit
an elongated axis, with persistent adnate 1-2 seeded dorsally dehiscing follicles.
Seed pedilncles from the carpels by a long cord; outer walls of testa fleshy,
albumen only.
31,AGNOLIA GTJOBOSA H k . f. and T .
A smull tree, bra,nches b?,ou.n, young tomentose, old glabrous. Leaves 5-9
by 3-6 inches, ovnte, acute obtuse or muc~onate,nerves beneath tomentose.
Flowers 4-5 inches diameter, white, ordorous; buds 18 inch diameter; petals 6.
Fruit 2-3 inches long.
Habitat: Inner ranges of the Darjeeling and Sikkim Himalaya, altitude
9,000 to 10,000 feet (3,000 to 3,800m.). Fairly common on the way toTonglu
and Sanda.kphu ancl Sikkim forests.
&Iugnolia pterocarpa Roxb., a medium sized tree of t,he middle and lower
hill forests rcsembles Talucrmt~ Hodgsoni in having large leaves. Flowers
white and fragrant. Not so common.
MAGNOLIA CA&IPHELT,II H k . f. and.T.
A lofty twe, branches dark, grey, almost black. Leaves 4-12 by 2-4 inches,
deciduous elliptic ovate oblong acute glabrous above, glaucous pubescent or silky
beneath, base sometimes cordate rounded or oblique; petriole 1 inch. Flowers 6-10
inches diameter; white, pink or sometimes red ; petals 9-12. Fruit 6-8 inch.
Seeds red.
Habitat: Eastern Himalaya, forests of Darjeeling, Sikkinl and Bhotall~
altitude 8,000 to 10,000 feet (2,500 to 3,500m.).
This is a magnificent tree which ad0rm-j the forests when in full bloom
with its large roae-coloured flowers appearing before the new leaves come out,*

The white-flowered strain is often seen on the eastern ranges but sometimes, as
in the Lloyd Botanic Garden, Darjeeling, Tiger Hill and Sinchal both the
white and pinls-flowered forms of various shades grow side by side.
Another beautiful tree, common in the gardens of Darjeeling and Kalimpong
is Magnolia Grandiflora. It flowers profusely and its large pale cream coloured,
sweet scented flowers are much prized. Liriodend~ontu1ipifef.n Linn., an exotic
tree belonging to this family was introduced and acclimatised in llunsong
Cinchona plantation. This tree is the well-known Tulip-tree of North America
--often cultivated in parks. The tree is characterised by its typical polymorphic
leaves. Fruit a s a m a ~ a .The aggregate of samaras on the receptacle appear
like a pine cone. The wood is the well-known "Canory white wood". The
tree is found in front of the Manager's Bungalow at 1,500 m. in Munsong
Cinchona plantation.
Gcnus-I<ADSUR,A Rain,pfer.
Characters of Schizandra, but ripe carpels arranged in a globose head, ovules
sometimes 4. Climbing shrub with no stipules. Flowers unisexual, spiral
through-out.
ICADSURA ROXBLTRGHIANA Arn.
A large, stout rarnbling woody clilnber ; ba9.k cwy ~ o u g hLeaves
.
3-6 by 14-3
inches, ovate, oblong acute 0;. acuminate,,fieshy; petiole J inch. Flou~ers4 inch
diarnetcr; pedicels 314-1 inch, stout, bracteolate to or belour the micldle;
outer filaments short, free above, inner wholly connatc. Ovules 2. Fruit 1-2
inches diameter. Carpels many in globose head, as large as a bean, base
cuneate, top rolinded. Seeds edible.
Habitat: Subtropical forests of Darjeeling and Sjkkim, extending t o
Assarn, Silhet and the I<hasia Hills, ascencling to 5,000 to 8,000 feet (1,800 to
2,000m .).
This climber is seen from a distance often climbing over tops of trees in
summer flowering profusely on the way to Lachcn.
Family-ANONACEAE.
Trecs or shrubs, often clirrlbing and aromatic. Leavcs alternate, exstipulate,
simple, quite cntire. Flowers 2-rarely l-sexual; scpals 3, free or connate,
~ ~ s u a l vnlvatc;
ly
petals 6, hypogynous, 2-scrjaie, or the inner absent; stamer~s
many, rarcly definitc, hypogynous, closely packcd on the torus, filaments
short or 0 ; anthers adnatc., cells extrorse or sublateral, con~lectiveproduced
into an oblong dilated or truncatc hcacl. Ovariw 1 or more, apocarpous, very

rarely (Anona) syncarpous with distinct stigmas, style short or 0 ;ovuies 1 or
more. Fruit of 1 or more sessile or stalked 1 or many-seeded usually indehiscent
carpels. Seeds large; testa crustaceous or coriaceous ; albumen dense, ruminace,
often divided almost to the axis into 4 series of horizontal plates; embryo small
or minute, cotyleclons divaricating.
Genus-UVARIA

Linn.

Scandent or sarmentose shrubs, usually stellately pubescent. Plowers
terminal or lea,f-opposed, rarely axillary, cymose fascicled or solitary, yellow,
purple or brown; sepals 3, often connate below, valvate; petals 6, orbicular
oval or oblong, imbricate in 2 rows, sometimes connate a t the base; stamens
indefinite; top of connective ovoid-oblong truncate or subfoliaceous. Torus
depressed, pubescent or tomentose. Ovaries indefinite, linear-oblong; style
short, thick; ovules many, 2-seriate, rarely few or l-seriate. Ripe carpels many,
dry or berriecl, few or many-seeded.
UVARIA HAMILTON HE. f. and T.
Shrubby, sarmentose or scandent; branches rough, tomentose. Leaves
5-8 by 2-3&inches, tapering to the rounded or cordate base, oblong of ovate long
acuminate, petiole 116-113 inch. Flowers 2 inches diameter, solitary or
geminate, leaf-opposed; pedicel 1 inch brick-red, tomentose; sepals connate
belou*,short, broad, obtuse, m,ucronate; petals broad-oval, densely tomenlose on
both surfaces. Carpels many, 314-1 inch, sub-globose, not keeled, scnrle!,
transver.sely grooved when dry; stalk 1 inch.
I-labitat: Forests of Darjeeling and the Sikkim Terai, and Assam.

It is grown as an ornamental somewhat climbing plant for its attractive
red flowers in the Inclian Botanic Garden, Calcntta, and other gardens.
Uvariu macropodtc Hlr. f. and T., a large climber with purple flowers and
Uutc~.ialurida Hk. f. and T., another large woody climber are reported to
occur in Darjeeling ancl Siklcim Terai and Dooars.
Qenus-UNONA

Linn.

Trees or shrubs, erect or climbing. Flowers cften solitary, axillary terminal
or leaf-opposed; sepals 3, valvate; petals 6, valvatr or open in aestivation, 2seriate; 3 inner sometimes absent; stamens cuneate; another-cells linear, extrorse

top of connective subglobose or truncate. Torus flat or slightly concave.
Ovaries numerous; style ovoid or oblong, recurved, grooved; ovules 2-8, 1seriate (rarely sub-2-seriate). Ripe carpels many, usually elongate and const,ricted between the seeds. Seeds few or many.
UNONA IIISCOIIOR Vahl.
A spreading or sarmentose shrub; branches slender, leafy; young pubescent,
rough with white tubercles. Leaves 2-8 by 1-2$ inches, oblong or oblong lanceolate,
shiniw above, glaucous beneath, base rounded or subcordate; petiole t inch.
Flowers yellow, odorous; peduncles 1-2 inches, leaf-opposed or nearly so;
bract submedian, oblong or lanceolate, deciduous; petals 2 inches or more,
silky pubescent or glabrate. Ovules 5-6. Carpels stalked, joints 1-6, Jleshy.
Habitat: Tropical forests of Darjoeling and Sikkim foot-hills; extending to
Assam and Silhet.
Small trees or shrubs. Leaves with small nerves, forming intramarginal
loops. Flowers solitary or fascicled, axillary or extra-axillary; peduncles with
basal scaly distichous bracts; sepals 3, valvate; petals 6, valvate in 2 series;
outer thick, flat; inner smaller shortly clawed, cohering in a vaulted cap over the
stamens and ovary; stamens many, linear-oblong; anther-cells remote, dorsal,
connective produced into an oblong or truncate process. Ovaries many ; style
simple or 2-fid; ovules solitary or 2 superposed, subbasal. Ripe carpels 1-seeded.
GONIOTHALAMUS SESQUIPEDALIS HE. f. and T.
A glabrous shrub, 2-4 feet. Leaves 9-13 by 2-3) inches, linear oblong
lanceolate, coriaceous, minutely pellucid-plmctate, shining above, paler beneath;
petiole 4 inch. Flowers greenish-yellow ; peduncles 1112-i inch, axillary or
supra-axillary; sepals inch, glabrous; outer petals 1 inch lanceolate, glabrous;
inner pubescent; cone 4 inch. Ovaries golden-strigose, narrow, equalling the
cylindric recurved style. Carpels 3-4 or 8-10 inches, mucronate, granulate,
orange-red.
Hubitat: From Darjeeling and Sikkim to the Khasia Hills and Assem ;
growing a t almost sea-level to 150 to 200m. in t'he Terai hill forests.
Genus-MILIUSA Leschenault.
Trees or shrubs. Flowers 1-2-sexual, green or red, axillary or extra-axillary,
solitary fascicled or cymose; sepals 3, small, valvate; petals 6, valvete in 2 series;

outer smaller, like the sepals ; inner cohering when young by the margins, at
length free; stamens definite or indefinite; anthers subdidymous; cells contip.
01-18, ovoid, extrorse; connective hardly apiculate. Torus elongated, cylindric.
Ovaries inclefinit,e, linear-oblong; style oblong or very short; ovules 1-2 rarely
3-4. Ripe carpels globose or oblong, 1-many-seeded.
MILIUSA ROXBURGHIANA H k . f. and T.
A snaull tree; branches softly pubescent. Leaves 3-6 by 1-2 inches,
oblong or oblong lanceolate abruptly acuminnte thin, co).iccceozcs,lower on the
branch smaller, subobtuse; leaves beneath pedicels and calyx glabrous or
densely pubescent,; petriole obsolete. Peclicels 4-1$ inches, sometinles on a short
peduncle, slcnder ; bracts several, linear. Flowers durlc red. Scpals lanceolate;
inner petals 1 inch, ovate, obt,use, bloocl-red, veins dark. Carpels 1-rarely
2-seeclerl; stalk 2 inch.
Habital: Darjeeling and Sikkim tlimalayn, estending to the Ichasia Hills
and Assam.
1M. maclocrcrpa H . f. and T., with narrowly oblong lanceolate leaves,
black fruit with red juice is also reported to occur in Darjeeling (Lopchu)
and Sikkim foot-hills.
Polyalthia longifolin Blumc, of the family of Anonaceae with long narrow
lanceolate undulate leaves snrl yellowish dense sub-umbelled creamy white
flowers and b ~ ~ n c h oofs shining green, deep blue (whcn ripe) fruits are grown
as road sicle and avenue trees all over the Terai and foot-hills of Darjeeling,
Jalpaiguri and Siliguri districts. A weeping variety is also grown in gardens.
Ripe fruits much liliecl by bats.
dnonn squamosa Linn., t h e Indian custard ~ p p l e , with fleshy areolote
fruit is sometimes cultivated for its sweet edible fruits. A. reticulnta Linn.--All
allied also naturalised tree with roughish f r u i d s u p p o s e d to be used in
diabetes.
Family-MENISPE HMACEAE.
C'limbing or twining rarely sarmentose shrubs. Leaves alternate, entir~
or lobed, usually palminervecl ; stipules 0. Flowers small or nlinutc, so1it~r.Y'
fasricletl cymose or racemetl, dioecious, soinetirnes 3-bractcolrtte; sepals 6 (rarely
1-4, or 9-12), l~susllyfrce, imllricate in 2-4 series, outer often minute; petals
ti (rarely 0. or 1-5), frcc or connate. 8 FLOWEI<S : St,nmens hypogynousf
i~siiallyone opposit,e each petal filaments free or connate ; anthers free or
connate, 2-celled. Rfu~lirnentarycarpels snlall or 0. Y PLOWEIIS: ~t,arnillo(Ic~

Stephasia hernandlfolia Walp.

(ior 0.Ovaries 3 (rarely 1, or 6-12) ; style terminal, simple or divided ; ovules
solitary (2 in Fibraurea), usually amphitropous. Ripe carpels clrupaceoua, with
the style-scar subterminal, or by excentric growth subbasal. Sced usually hooked
or reniform often curved round an intxnsion of the endocarp (condyle Mieru),
albumen even or ruminate or 0 ; cotyledons flat or senliterete, toliaceous or
fleshy, appresseci or spreading.
Genus-ASPIDOCARYA

Ii.f. and 7'.

A climber. Flowers in slender panicles. Sepals 12, 2-4-seriate, illner broader;
petals 6, short, cuneate. Male fl.: Anthers (5, encircling the top of the stamina1
column, bursting transverscly. li'emale fl.: Staminodes (i,clavate. Ovaries 3;
stigmas subcapitate. Drupes dorsally compressed, style-scar terminal; endocarp
much compressed, keeled dorsally, not intruded, margins winged t o o t h ~ d .
See(\ oblong, flat,; cotyledons foliaceous, base divaricate, then parallel.
ASPIDOCARYA LJVIFER4 I l k . f. und T.
Stein 6 i l l . diameter. Branches slender, terete. Leavcs 4-6, by 3-6 inches longncumin,ate, tip obtus~,base sometiilles subsagittate, nerves bcrleath hairy; petiole
3-4 inchrs cylindric. Panicles 4-8 inches, pubescent. Flowers with sepals greenish
c.t:linte; petals concaoe. Drupes f - 1 inch ondocarp moody, fragile.
Sabitut: Subtropical forests of Darjecling and Sikkiin Himalaya, altitude
1,000 t o 5,000 feet (300 to 1,500m.).
Fruit,s edible, tasting soinemha,t like green grapes.

A large bulbous rootcd , climbing shrubs. Leaves l~suallypelt ate. Plowers in
axillary, cymose nmbels. Male fl.: Sepals 6-10, free, ovate or obovate; petals 3-5,
connate, encircling the top of the stamina1 column;
obovate, fleshy; anthers (i,
bur.sting transversely. Femalc fl.: Scpale 3-5; petals of the male: sta,rnirlodea 0.
Ovary 1; ;~t,yle3-6 partite. Drupe g1al)rous; endocarp compressed, horseshoeshaped, dorsally tubercletl, sidcu hollo\ved ancl perforateti. Seed almost annular ;
cotyledons long, slentlcr, i-terete, appresuecl.
Recently this genl~shas received much atJtention of the investigators of
~nedicinalplants in Intlia and abroad particularly of Dr. Kebalchich, I)irect,or,
Rotanic (:artlcn of ~\fedicinnl~,lnnts, CJ.S.S.1i. A fair collection of the plants
was taken by him from Jalpaiguri forests for cultivation and research. Several

species particularly Stepharnia hernandifolia Walp. is used in fever, diarrhoea,
dyspepsia and urinery diseases. The root and leaves are supposed to possess
depilatory property.
STEPHANIA ELEGANS Hk. f. and T.
R,ather small wiry climber; branches slender, angled. Leaves 24-4 by 1-2)
inches; peltate sometimes obtuse, thin, coriaceous, pale with a curious metalic
iustre beneath; petiole 1-2 inchcs, slender. Umbels with many rays, sometimes
branched flowers purple or greenish, odour heavy; sepals acuminate; petals
obovat,e. Drupe small, succulent red.
Habitat: Darjeeling and Sikkim Himalayas, subtropical from Kumaon to
Sikkim, altitude 6,000 t o 7,000 ft. (2,000 to 2,350m.) Khasia Hills, H. f. & T.
STEPHANI HERNANDlFOLlA Walp.
A slender climber with huge deep-seated large sub-globose like human
head bulbous root underneath the soil, or inside the crevices of rocks. Leaves
2-6 inches in diameter, somewhat triangular, base truncate or subcordate,
glaucous beneath. Flowers greenish white, axillary, rays 8-12, with subulate
bracts; sepals obovate, obtuse; petals 3-4. Drupes red.
Habitat: Abundant in the outskirts of hill-forests a t an altitude of 1,000 to
6,000 feet (400 to 2.000m.) thc thread lilre long branches are seen hanging like
festoons from ends of branches of trees. Much valued for its medicinal property.
STEPHANIA ROTUNDA Lour.
Root bulb subglobose. Leaves 3-7 inches dia.meter, obtuse, acute or acuminate, pale beneath; petiole 3-9 inches. Peduncles variable, usually slender, of
the females stout; rays of umbels long or short; bratts subulate. Flowers
9- 2 inch diameter, yellou~; sepals narrow cuneate, puberulous; petals
shorter. Drupe pisiform.
Habitat: Tropical and Temperat,e Darjecling and Sikkim Himalaya,
ascending to 7,000 feet (2,000 to 2,100m.). Abundant on hill sitles overhanging
fro111ends of branches of trees.
TINOSPORA Miers.
Climbing shrubs. Flowers in axillary or terminal racenles or paniclea.
Sepals 6, 2-eeriate, inner larger membranous. Peta.1~6, snltLller. Male flower:

Stamens 6, filament,^ free, tips thickened; anther-celh obliquely adnate,
bursting obliquely. Female flower: Staminodes 6, clavate. Ovaries 3; stigmas
forked. Drupes 1-3, dorsally convex, ventrally flat; style-scar subterminal;
endocarp rugose, dorsally keeled, ventrally concave. Seed grooved ventrally
or curved round the intruded sub-2-lobed endocarp, albumen ventrally ruminate; cotyledons foliaceous, ovate, spreading.
TINOSPORA MALABARICA Miers.
Branchlots clothed with white hairs. Leaves 3-6 inches diameter, 7-nerved;
petiole 4 inches, terete, hairy. Racemes 3-6 inch; flowers green. Drupes red.
Habitat: Darj eeling and Siltkim foot-hills and Terai, extrending to the
Khasia hills, climbing over trees.
TINOSPORA CORDIFOLIA Miers.
Bark corky; shoots glabrous. Leaves 2-4 inches diameter, cordate glabrous
acute or acunrinate; pet,iole 14-3 inches. Racemes exceeding the leaves, axillary
terminal or on Lhc old wood; bracts subulate. Flowers yellow, males fascicled,
females usually solitary, glabrous; petals cuneate; ant,hers oblong. Drupes size
of a pea or small cherry, red.
Habitat: Foot-hills of Darjeeling and Siltkim, all over the forests of Siliguri
and Jalpaiguri Terai and Duars, often seen hanging from tall trees as cords.
An extremely useful medicinal plant,s much used in Ayurvedic medicine.
Genus-LOPHOPHYLLUM Grigith.
Climbing shrubs. Leaves usually peltate. Flowers in axillary panicles.
Male flowers apetalous, sepals 4-8, connate into an inflated 4-5 lobed calyx;
petals 4-8, more or less connate into 4-5-lobed corolla; anthers 4-6, connate,
crowning the stamina1 colamn, bursting transversely. Female flowers with 2
opposite fleshy saccate sepals; pctal 1, orbicular. Ovary 1; style short, 315lobed, lobes radiating. Drupe ovoid, style-scar subbasal; endocarp horeshoeshaped, dorsally tubercled, sides convex. 2-locellate. Seed curved; cotyledons
slender, terate, appressed.

+

LOPHOPHYLLUM BICRISTATUM Griff.
A tall climbcr; ba,rlc white; bra'nchlets pubescent. Leaves 4-6 by 3-6 inches,
~
pilose with rigid
broadly cordate, acu~ninale,firm, co~iaceous,g 1 a b i . o ~aboce,

airs and veticulate beneath; petiole 2-4 inches cylindric, pubescent, base alld
tip thickened. Panicles slender, decompound, fascicled, tonlentose. Call x globose,
4-lobed; anthers 4-5, connate into a pcltate disk. Drupe 4 inch diameter, sub.
globose; endocurp with 3 sel'ies of hooked spines on each1 edge.
Habitat: Eastern Himalaya, in Darjeeling, Siklriin and Bhotan, 300 to 1,500
feet (100 to 500m.), extending to the Ichasia hills, Assam.
CISSAMPE LOS Lirzn.
Suberect* or clin~bingshrubs. Leaves often peltate. Male flower: cymose;
acpals 4, (5-6) erose; petals 4, connate, forming in 4-lobed cnp; anthers 4,
connate, encircling the top of the stamina1 column, bursting transversely.
Female flower: rncerned, crowded in t'he axils of lcafy bracts; sepals 3 (or
sepal and petal 1 each), %nerved, adnate to the bracts; steminodes 0; ovary 1;
style short, 3-fid or 3-toothed. Drupe ovoid, style-scar sub-basal; endocarp
horseshoe-shaped, compressed, dorsally tubercled, sidos excavated. Seed curved;
embryo slender; cotyledons narrow, +-terete, appressed.
CISSAMYELOS PAREIRA Linn.
A loftmyclimber; branchlets rarely glabrous. Leaves 1-4 inches diameter,
usually peltate, orbicular-renifo~m or cardnte obtuse and rnucronute, rarely
acute, base truncate; petiole equalling the leaf or longcr. Male cymes +-19 inches
(sometilnes replaced by a shoot with small leaves and sinall axillary cymes),
axillary or nearly so, usually 2-3 superposed, deconzpou7zd; bracts minute,
rarely ,foliaceous; peduncle slender, pubescent torrlentose or hirsute. Female
racemes 1-2, axillary; bracts large lax or densely imbricate, orbiculur or reni,fo~)n
z~suallyl~oary,sometimes petioled; pedicels very short. Ovaries rarcly glabrstc.
Drupe 1-6 inches diameter, subglobose, hirsute, scarlet.
Habitut: Abundant in lropical and subtropical parts of the fbot-hills of
Darjeeling and Siltliim, Jalpaiguri and Siliguri Tcrai and Duars. A very
common climber in the forests all over tho plains of India. A rather cosmo
politan species of the tropical rain and clecic~~~ouu
forests. The "Betasa" plant
mentioned in sanskrit literature is according to some rererv to this species,
although Betasa in Bengali refers generally to Calan~ussp.
Genus-HAEMATOCAKPUS Mievs.
A strong glabrous climber. Leaves very corjaceous, 3-ncl-ved. Flowers 111
nxillary racemes, dioecious. Male fl. Sepals 9-12 with 3 bracts, large; petala 0,

base nlinutely auricled; stamens 6, free; anther-cells 2, remote on the face of a
large galeate dilated connective, bursting obliquely. Rudimentary carpels 3,
,Gnute. Female fl. unknown. Drupes 1-4, large, ovoid fleshy, oblong, stalked,
style-scar subbasal; elldocarp coriaceous, oblong, adherent. Seed oblong,
albumen 0 ; embryo large; cotyledons accumbent, folded on themselves,
very thick, 4 terete, obtuse; radicltl short, stout, inferior.

HAEMATOCAKPUS THOMSONI Miem.
Branches stout, pale. Leaves 3-4 by 16-2 inches, oblo~g,obtusely acuminate,
base obtuse 07. acute, pale or glabrous beneath, nerves reticulate; petiole
slender, 3/4-1 inch. Raccmes supra-axillnl,y, solitary or scveral, slender,
branches short. F'lomers small; pedicels slender; sepals ciliute; petals concave.
Fruiting racemes w-oody, 1-3 inches; torus globose with 4-6 scars. Drupes
14-2 inches, smooth, sub-oblique; stalks 4 inch, stout; sarcocarp hard, blood-7.ed;
mesocarp traversed by stout vessels from the thin crustaceous endocarp.
Habitat: Darjseling and Sikkim-Himalaya and Khasia Hills, altitude
3,000 to 4,000 fcet (1,000 to 1,500m.).

Shrubs or herbaceous plants, often spiny. Leaves alternate, without sti pules; Flowers racemose or panicled; sepals 3-6, in a double row, surrounded by
scales; petals hypogynous,
equal in number to the sepals and opposite
them, or double thc number, son~etimesfurnished with a n appendage in the
inside a t the base; stamens hypogynous, equal in nunlber to the petals and
opposite them; stigma orbicular. Fruit baccate or capsular; indehiscent,
album.en fleshy or horny.

Shrubs; wood ycllow. The primary leaves abortive and generally changed
into 3-5 partite thorns, the secondary ones fascicled in the axils of the others.
I~lowersyellow, fascicled. s c p a l ~ 0, tribrncteate; petals 6; stcmens 6, free;
stigma peltate or depressed, r~ssile, or vary rarely with a style. Berry 1-9
seeded.
BERBERIS ANGULOSA Wall.
A &rub, 4 feet: branchcs strict leafy; spines 3-5 Jid. Lcaves 1-14 inches,
,fasricled, thin, co~.inceous,nsually quite r?ilive, opaque above, rather shining

beneath; nerves sub-paralleled. Plowers rather large, peduncle stout, curved;
outer sepals broad; petals entire; stigma sessile or style short. Berries 4.1
inch, globose or broad, oblong, red, 5-7 seeded, edible.
Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 11,000
13,000 feet (3,700 to 4,000m.).
BER.BERIS ARISTATA D. C.
An erect straggling shrub, 8-10 feet. Leaves 1-3 inches. broad, obmate or
oblong elleptic acute or awned, evergreen or nearly so, obovate or oblong, entire
or with few distant spinous teeth. Flowers yellow, pedicels red, in compound
often corymbose racemes; stigma small sub-globose. Berries tapering into
a short style.
Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 6,000 to
10,000 feet (2,000 to 3,400m.) extending to Bhutan. Rather common in
Darjeeling a.nd Sikkim Himalaya. Sparse in Changu, Gnathong and Kupup
but abundant in Tonglu and Sandakphu.
BERBEECIS CONCINNA Hook. f.
A small prostrate shrub, 1-3 feet, much branched, branches slender red,
glabrous. Leaves small, 4-$ inch red, obovate, spinous-toothed, white beneath,
tip rounded or truncate, ma,rgin thickened. Peduncles slender, flowers brightinch large, oblong,
orange; outer sepals half as long as the inner. Berries
pendulous.

a-$

Habitat : Interior valleys of Darjeeling and Sikkirn Alpine Himelaya,
altitude 12,000 to 13,000 feet (3,800 to 4,000111.). A crowded bushy shrub of the
Singalila range, common in Tonglu.
BERBERIS UMBELLATA Wall.
An erect straggling shrub, 8-10 feet; branches slender, rigid, leafy. Leava
1-2 inches, obovate, serrulate, submembranous, green or glaucous beneath. Ii'lowefl
large, sub-umbellute. Berries oblong; stigma $at, sessile. Seeds 2-5.
Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 9,000 to
11,000 feet (2,800 to 3,700m.) from Kumaon to Bhootan. Common in
sub-alpine Singalila range and grows sparsely in Changu and Tliengu.

Berberis aristata DC.

BERBERIS VULGARIS Linn.
An erect straggling shrub, 23-10 feet. Leaves 2-3 in. oblong lanceolate or
obovate, more or less deciduous obovate spinulose serrate. Flowers in pendulous
racemes; petals subentire; stigma sessile discoid. Berries oblong-ovoid, cornpressed, red. Seeds 2-5.

Habitat: Darjeeling and Siltliini Temperate and Sub-alpine Himalaya,
altitude 8,000 to 12,000 feet (2,700 to 3,200m.) from Nepal to Marri, and in
Western Tibet.
BERBERIS WA1,LICHIANA Dc.
An erect straggling shrub. Leaves 1: to 4 in., evergreen lanceolate or oblonglanceolate. Flowers Inany in a fczscicle, Berry ovoid or oblong, blaclc-purple shining.
Habitat: Darjeeling and Sikltim Ternparate Himalaya in forests, altitude
8,000 to 10,000 feet (2,800 to 3,100m.) fbom Nepal to Bhotan; Khasia
Hills, altitude 5,000 to 6,000 feet.
BERBERIS INSIGNlS H k . f. and T.
A beautiful holly like bush, 4-6 feet. Leaves 3-7 inches, evergreen large
solitary or geminate, elliptic or linear-lanceolate shining on both su~faces,spinous
toothed. Flowers 3-20 in a fascicle; pedicels 1 inch, golden-yellow; curved, petals
2Jid. Berries 4 inch, ovoid black.
Habitat: Humid forests of the Darjeeling and Sililrim Teniperate Himalaya,
altitude 7,000 to 10,000 feet (2,000 to 3,000m.), from E. Nepal to Bhotan. A
common fairly large bushy shrub of the Singalila and higher Dumsong hill
forests, often gregarious. Sometimes cultivated as ornamental plants.
BERBERIS MACROSEPALA Hk. f.
A small erect or prostrate shrub, 2-4 feet; bruncl~esspreadi~zg;spines slender,
.
fascicled, $-1 inch, oboilate oblong nculely toothed,
equalling the l e a ~ ~ e sLeave3
usually glaucous benelrth. Flo\vcrs rather large; peduncle cut-ved, glabrous;
stigma sessile. Berries J - 2 inch, red, 6-10 seecletl.
Habitat: Darjccling and interior of the Sikliim Alpine Himalaya, altitude
12,000 to 13,000 feet (3,100 to 4,000ni.).
Be~berisHookeri Linn. is a snlall shrub of the Pine forests of Sikkim, and
it grows also a t Tonglu, altitude 2,200 to 3,1001n.

Berberis il'homsoniana Schn. might be a variety of one of the apecia
mentioned. Though this species is reported by A. M. Cowan and J. M. Cowan,
in "The Trees of Northern Bengal", 1929, the author is doubtful about its
systematic position as a distinct species.
BERBERIS NEPALENIS Spreng.
Stem erect 3-20 feet, subsimple, leafy near the top only. Leaves 6-18 inches,
unequally pennate sheath with 2 subulate stipules; leaflets 2-12 pair, 1-5 inches,
coriaceous, sessile, articulate with the petiole. Racemes 3-12 inches, erect; bracts
1-2 inches, various; bracteoles oblong or ovate. Flowers yellow, fascicled; pedicela
$-; inch. Slender. Berry 4-g inch, violet, blue or dark purple, glaucous, bitler.
Hooker placed this species under Sect. I Mahonia which has since been
considered as seperate genus and this species is now called Mahonia nepalensis
DC. The other species are under Sec. 11. Berberis proper.
Habitat: Temperate Darjeeling and Sikkim Himalaya, altitude 4,000 to 8,000
feet (1,500 to 2,80Om.), Garwahl t o Bhootan, Khasia hills, Assam extending to the Shan States, Burma (4,000 to 5,000 feet), in the Nilgiris, South
India, 4,000 to 8,000 feet. It thrives in shady situations. Abundant all over
Darjeeling and Sikliim Himalaya. The plant is of considerable medicinal
value, the alkaloid extracted is " Berberidine ".
Genus-DECAISNEA

Hk. f. and T.

An erect shrub. Leaves unequally pinnate, petioled jointed a t base. Flowen
racemose, monoecious; sepals 6, narrow, taper-pointed, subimbricate in 2 rows;
petals 0.Male fl.: Stamens 6, sonadelphous; anthers oblong, connective subulate. Female fl.: Staminodes 6, small, free; ovaries 3, subsessile, oblong; stigma
subsessile, oblong; ovules many, 2-seriate. Fruit of 3 spreading fleshy many
seeded follicles. Seeds large compressed, testa bony.
DECAISNEA INSIGNIS Hk. f. and T.
Stem naked, erect, simple, or forked. Leaves 2-3 feet, subterminal on the few
short branches. Leaflets 6-8 pair, 3-6 by 19-3 inches, opposite, ovate or
ovate-lanceolate long acuminnte, thin glaucous beneath; petiole &- 4 inch. Racema
1 foot, horizontal, fascicled, terminal or leaf-opposed. Flowers 1 inch long,
pendulous, yellow-green; pedicles long ; bracts small, subulate, decid~lousFollicles 3 inches, cylindric obtuse, recurved, edible.

Podophyllum emodi Wall,

Habitat: Forests of the Darjeelir~gand Sililiim Himalaya, altitude 6,000
to 10,000 feet (2,000 to 3,00Om.), extending to Bhotan. This species is marked
by its characteristic fruit which is ca,lled "Bhcra Sing", by the local
people on account of its resemblance to sheep's horns. The hill-folks are
particularly fond of the sweet fleshy pulp of the seeds. The plant is rather
confined mainly to the forests of Sikkim.
Genus-IIOLBOELLIA

Wall.

A climbing shrub. Leaves digitate. Flowers monoecious, in axillary fascicles
or racemes; sepals 6, 2-seriate ; 3 outer valvate; petals 6, minute, orbicular.
Male fl. : stamens 6, free; anthers spiculate. Female fl. : Staminodes 6, minute;
ovaries 3; stigmas oblong; ovules many, covering the walls of the ovary. Fruit
of 3, berried, many-seeded carpels. Seeds imbedded in pulp.
HOT,BOELLIA LATIFOLIA Wall.
A large climber, stem sometimes 4-6 inches diameter, bark corky when old.
Leaves 3-9-foliolate; leaflets 3-6 by +-2 inches, base rounded or acute, shining
above, pale and reticulate beneath; petiole of mid-leaflet its own length, of the
lateral shorter. Peduncles solitary or fascicled. Flowers subcorymbose, purplishgreen, sweet-scented; male $-$ inch, female larger. Carpels 2-3 inches, sessile
or short-stalked, oblong, obtuse a t both ends; very variable.
Hzbita,t: Darjeeling and Siltkim Himalaya, altitude 4,000 to 9,000 feet
(1,500 to 2,800m.) from Bhotan to Kumaon; extending to the Khasia Hills,
altitude 4,000 feet upper Assam a t low elevations. Fairly common climber
in Darjeeling and Sikkim forests.
Hooker remarks "The characters of the seed require confirmation." The
author during his field study examined the fruits and the seeds. The fruits
are of the shape and size of a hen's egg and are edible. The flowers are in bloom
profusely in spring and summer (April to May), and are white in the damper
more shady areas, but becomes nearly brown when found growing in exposed
situation.
Genus-PODOPHY LLUM.
Scapigerous herbs. The rhizome produces annual shoots above with two
large peltate palmately lobed leaves which are pendulous when young like
closed umbrella. Flowers large, white or rose-coloured; sepals 3-6 petaloid;

petals
large,
which
are of

6-9 (rarely 4); stamens as many or twice as many as petals; stigma ,
sessilc peltate. Fruit a berry, flesh consists chiefly of tlie placenta, :
develop round the seeds, sometimes erroneously called aril. The species
medicinal value. A valuablc drug is prepared from the rhizome.

PODOPHYLLUM EMODI Wall.
Stein or scape 6-12 inches, erect, stout; herhaccous. Lcaves 2, ve~.nnl,alternate,
Inng-petioled, plaited and d~jlexedin venation, 6-10 inches diameter, orbicular,
3-5-lobed to the middle or base; lobes czineate, acutely sewate. Peduncle terminal
in bud, then apparently supra-axillarg or inserted on the petiole of the upper
leaf. Flowers 1-1 inch diameter, ~ e d ;sepals very cleciduous; petals 6, some.
times 4, obovate-oblong. Berry 1-2 inches, ellipsoid, red, edible.
Podophyllum Hexandvum Royle is a synonym of P . emodi.
Habitat: Interior ra.nges of the Darjeeling a.nd Sililiim Temparate and
Alpine Himalaya, alt,itlxde 9,000 t o 14,000 feet (3,000 to 4,000m.) froni Sikkiln
t o Hazara, descending to 6,000 feet in Kashmir. Fairly coxnion between 10,000
reet and 11,000 feet in Dombong, Thangu and k-umthang north Sikkim.
A variety or a form of this species is sometimes taken as a different
species-Podophyllum sikkirnensis R. Chatterjre and S. Mool;~.rjee,Rec. Bot.
Surv. of India, Vol. VI. No. 2, 1953. Dr. S. K. Mookerjee and Dr. R. Chatterjee
declared i t as a new species. But the author after carcful examination of the
s p e c i ~ e n sboth in the field and the herbarium, is convinced that there i8
b u t only one specie^ in the East Himalaya-all
over Darjeeling and
Sikkim Himalaya. Thcre is considerable variations due to micro-ecological
s not justify creation of a neff
conditions, but such minor ~ a r i a t ~ i o ndo
species. Botanically i t nlay be utmost a new variety only if not a form.
The plant is much prized for its meclicinal properties and the whole planti8
used for metlicinal purposes. I t is cliltivaterl fin its rnetlicinal value in Kashnlir
and Chakrata in the Wrest H in~alaya. It is supposccl to be uscd in cancer.
Fumily-PAPAVHRA( 'EAE.
Annual c r pere~lnialherbs; juice usually milky or roloored. Leaves radicalor
alternate, atiplen 0 . Plowers often large, nodding in bud, regular, hrrnla~hrodite, homogc nous, pr,rianth and stamc~nsvery caduceus; sepals 2, h y p o g ~ n o ~ ~ ~

concave; petals 4, 2-seriate, large, crumplen; stamens very many, filaments
slender; ant'hers erect; slits'lateral; ovary crowned with sessile rayed stigmas,
1-celled, or 2-4-celled by the produced placentas' style short or 0' stigmas
radiating, connate and opposite the placentas or free and alternating with
them; ovules many-seriate, parietal, anatropous. Carpels dehiscing by pores or
valves (censer mechanism). Seeds many, small albumen oily and fleshy; smbryo
minute, 2-lobed or 2-fid.

-

Papc~uer somnife~.unz Linn. is the well-known opium poppy. The drug is
obtained by cutting notches in the half-ripened capsules from which latex
exudes and hardens. The seeds on pressure yield nil. Sceds are edible.
The garden poppy is widely cultivated througholit the world as an ornamental plant. Single-pataled, white-flowered poppy is considered to be the true
opium yielding plant. Rongo, and in fact, Darjeeling and Sikkim are considered one of the most suitable places in India for cultivation of poppy for
nledicinal purposes. Dr. Itschkov, Director Medicinal Plant, U. S. S. R .
and late J. N. Rakhit, former Chemical Examiner and a n expert on opiu~n
a t Gazipur strongly recomnlend cultivation of opium plant for medicinal
purposes in Rongo, Darjeeling district. The proposal, after careful consideration is accepted by the Governnlent of West Bengal. An experimental
cultivation for research purpose is going to be undertaken by the State.
Genus-CATHCARTIA HE. f.
A perennial softly hairy herb; juice yellow. Leaves long-petioled, cordate,
lobed. Flowers racen~ed, golclen yellow; sepals 2; petals 4; ovary I-celled;
stigma sessile, 4-6-lobed ; ovules many, 011 4-6 parietal placentas. Capsule
cylindric, clehiscing throughout its length by valves between the placentas
which remain attached to the persistent stigma. Seeds stro-phiolate.
CATHCARTIA VILLOSA Hlc. f.
Stem 10-18 inches, sparingly branched. Leaves 1-3 inches diameter, longpctioled; 3-5-lobed, lobes z~cc~.iously
cut; cauline shorter petioled and less dizided,
uppe~mostsessile. Flowc~sfcu, 2-3 inches diamt.ter, in few-flowered racemes;
pedicels slender, curred. Capsules 2-3 inches, slender, erect, valves mei~lbraneous.
Hrrbitrct: Ilarjeeling and Sikkin~Himalaya. altitude 10,000 t o 12,000 feet
(3,000 to 3,400rn.).

Genus-MECONOPSIS
Viguier.
P e r e n ~ i a lherbs; juice yellow. Leaves entire or lobed. Flowers solitary
or racemed, large, blue, yellow or purple; sepals 2; petals 4; ovary 1-celled;
st,yle distinct, stjginatic lobes radiating on its clubbed extremity. Capsule ovoid
or elongate, with'short valves below the persistent style. Seeds many, small,
rugose.
MECONOPSIS ROBUSTA Hk. f. and T.
Stem 4-6 feet. Leaves 8-14 inches, pinnate, lobes pinnatiJid, long-potioled,
ca/uldne sessile. Flowers 2-3 inches diameter, in sub-racemose panicles ;
pedicels 3-4 inches, densely clothed u:ith rejlexed bristles under the JEower,
elongating i n fruit; sepals bristly. Capsule 14 inches, densely, bristly at length
glabrous; style slender.
Habitat: Darjeeling and Siklrim Temperate Himalaya, altitude 8,000 to
10,000 feet, (2,500 to 3,100m.) ; also from Nepal to Kumaon.
MECONOPSIS NIPAULENSIS D C.
Stem 3-5 feet, stout, erect, nearly simple; young parts clothed with soft
golden villous hairs. Leaves 10-16 inches, oblong or lanceolate, profusely pinnatijd, hirsute uith barbellate not stellate hairs, softly pubescent when young.
Flowers 2-34 inches diameter, golden-yellozo in colour, in longated nearly
simple racemes; sepals densely tomentose and bristly; ovary densely hisute with
patent hairs. Style 4 inch long. Capsule 14-2 inches, clothed with appressed
hairs and stellate down.
Habitat: Darje,:ling and Siklrim Temperate Himalaya, altitude 10,000 to
12,000 feet (3,000 t o 3,800m.) Nepal, Silikim.
l~econopsisroyalii is 2-3 feet long erect plant, which grows sparsely in
shady places and often found eking out of the other alpines such as Vibranum
or Cotoneaster bushes a t an elevation of 11,000 to 13,000 feet (3,200 to
4,000m.). I t s lovely deep blue or sky blue flowers are very attractive indeedThe author was amazed while watching and admiring the beauty of the
fresh flowers in full bloom near Thangu.
MECONOPSIS HORRIDULA Hk. ,J: and Thom.
This is another tiny blue poppy easily distinguished by its cobalt blue
colour found in moraine with alpine scrubs. It is rightly remarked by

S. Icitamura-"when

I collected this tiny coLalt blue poppy, it was the
climax of my plant hunting of the year." The author felt in the same way
when Dr. W. B. Stearn, a t present Assistant Botanist of the British Museum
Natural History, London, ran towards the flower to collect the former species
when nearing 'rhangu, Nort,h Sikkim.
MECONOPSIS SIMPLICIFOLIA H. K. f. and T.
Leaves softly hairy, lanceolate, 2-3 inches, tapering into a petiole. Flowers
2-3 inches in diameter; blue-purple. Capsule 2 inches; linear oblong, hairy.
Habitat: Darjeeling and Siklcim Alpine Himalaya, ascending above 16,000
to 17,000 feet (5,000111.) in Chemthang to Guichi La and also in Nort.henl
Sikkia. -4fairly common upper alpine species.
FUMARIACEAE.
Annual or perennial herbs; juice watery. Leaves usually divided, segments
not jointed. Flowers small, racemed, irregular, hermaphrodite, sepals 2, small,
scale-like, deciduous; petals 4, in usually very dissimilar pairs; 2 outer larger,
one or both gibbous or spurred; 2 inner smaller, erect, tips often coherent,;
stamens 6, in 2 bundles (4, free in Hypecoum), opposite the outer petals; anther
of central stamen in each bundle 2-celled, of lateral 1-celled; ovary 1-celled;
style long or short, stigma obtuse or lobed; ovules 2 or more, amphitropous,
parietal. Fruit a 2-valved, many-seeded capcule, or an indehiscent 1-seeded nut.
Seeds albuminous, raphe sometimes appendaged; embryo minute.
Genus-DICENTRA
Borkhaus.
Slender climbing glabrous herbs. Leaves decompoundly divided the rachis
ending in much divided slender tendrils. Flowers yellow often tinged with purple,
in leaf-opposed racemes; sepals small, scale-like, deciduous; petals 4, connivent,
the 2 outer saccate a t the base, the inner clawed, keeled, cohering by the tips.
Capsule dehiscing by valves. Seeds beaked generally arillate.
DICENTRA SCANDENS Walp.
Stem slender, flexuous, angled. Leaves alternate, segments $:1 inch, oval
oblong 01. orbicular. Flowers 2-1 inch long, yellozo or purple; peduncle 2-3
inches, slender, often leafy; pedicels i - 1 inch; bracts linear. Style a-JJ inch,
capsule 1-1& inches, acute a t both ends, valves menlbranous. Seeds $finely
granulate at the back.

Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 5,000 to
6,000 feet (1,200 to 2,50Om.), also from Nepal to Garhwal.
DICENTRA THALICTRIPOLIA HE. f. and T.
Very similar to D. scandens and possibly not distinct specifically, but
the capsule is broader, $ inch long, thick, Jleshy very tardily dehiscent, the style
is stouter, and the seedsJinely granulate near the hilum and coarsely so on the
back.
Habitat: Darj eeling and Sikliim Temperate Himalaya, altitude 4,000 to
8,000 feet (1,400 to 2,50Om.), from Nepal to Bhotan, extending to the
Khasia Hills a t the Kala Pani Bungalow, Assam, altitude 5,000 feet.
Although there is much similarity between this species and D.-scundens,
the diagnostic characters clearly shows justification of retaining its status as a
separate species. There is not much difficulty in spoting the plant in the field
and distinguishing i t as a distinct species. The author, therefore, is inclined to
maintain it,s status as a separate species in full agreement with Hooker f. and
Thomson.
DICENTRA ROYLEI Hk. f. and T.
Stem 2-4 feet. Leaf-segments t-1 inch, ovate linear-lanceolate. Flowers #-1
inch long, yellow, sometinles tinged purple; pedicels 4-1 inch, longer than the
lanceolate, membranous bracts. Capsule 1-1+ by 115 inch. Seed 2-scriate, black,
aril small.
Habitat: Dwjeeling and Sikkim Temperate Himalaya, altitude 5,000 to 6,000
feet (1,500 to 2,800m.) from Bhotan t o Simla, extending to the Khasia Hills.
Genus-CORY

DALIS D. C.

Erect or prostrate herbs, usually perennial rooted. Leaves lobed or cut,
upper sometimes opposite. Flowers racemed, rarely subumbellate, small, white,
blue, yellow or purple; sepals 2, small; petals 4, erect, or conniving; 2 outer
dissimilar, anterior flat or concave, posterior gibbous or spurred a,t the base;
2 inner clawed, tips free or cohering, keeled; stamens 6, diadelphous; posterior
bundle with a basal spur enclosed in the petal-spur; midanther of each bundle
2-celled, lateral l-celled; ovary l-celled; style filiform, stigmas 2 nlinute or
dilated; ovules 2 or more, on 2 parietal placentas. Capsule ovoid oblong elliptic or linear, valvee 2 membranous leaving the seed-bearing placentas attached
t o the style. Seeds small, beaked, a,ril fleshy or 0.

Dicentra thalictrifolia Hf. & T.

CORYDALIS SIBIRICA Pers.
A subglaucous, branched prostrate herb. Stem 1-2 feet, weak, much bra,nched.
leafy. Leaves 2-3 pinnate membranous; segments 3-5, broad ovate, deeply cut.
Receme base few Jlowered. Bracts small cut into narrow lobes. Flowers yellow,
4 inch long. Posticous petal hooded, acute, equalling or exceeding the very brorzd
conic obtuse recurved spur. Capsule k-k inch, linear, or linear obovate, style very
short. Seeds few, small shining.
Habitat: Darjeeling and Sikkim Temperate to Alpine Himalaya, altitude
7,000 to 14,000 feet (2,800 to 4,000m.) from Silrkim to Garhwal, extending
to the IChasia Hills, altitude 6,000 feet.
Corydalis longepes D.C. is a synonym of C. sibirica. These extreme forms
often appear to be somewhat different from the typical form due to minor
variatiolls.
CORYDAJ,IG OPHIOCARPA Hk. f. and T.
Stem 2-3 feet, slender, branched. Leaves 4-8 inches, 2-pinnntisect, glaucous
beneath, pi~znae 1-2 inches, pinnules obovate-oblong, segments obtuse,
mucronate. Flowers yellow; bracts minute, subulate, entire; sepals orbicular ;
jirn.hriate; posticous petal curved; lateral united below the top; style slender,
equalling the many-ovuled ovary. Capsule 1 inch. Seed small, black, shining,
pztnctate.
Habitat: Moist valleys of the Darjeeling and Sikkim Himalaya, altitude
9,000 to 10,000 feet (3,000 to 3,400m.).
CORYDALIS GERANIIFOLIA H k . f. and T.
Stem erect leafy branched. Leaves pale beneath; lower and 1.ndica1 6-10
inches, long-petioled, ztpper subsessile, lower pinnae petioled, second and third
decurrenf, ultimate segments oblong, acute or acuminate. Flowers 2 inch,
golde~zyellow, slender; bracts oval or oblong, much cut, upper entire; posticous
petal co7zcnve, acute, dorsctl wing narrow, slrorter than the spur. Capsules inch,
broad-linear or linear-obovate, spreading; pedicels short. Seeds few, shining.

+

Refer: C. Ghaerophylln DC!., p. 131.
Habitat: Frequently sheltered in rather shady and moist crevices of
rocks, at 3,000 to 4,000m.

CORYDALIS CACHEMIRIANA Ro yle.
Bulb small, scaly. Stem 2-6 inches. Radical leaves long-petiolecl, palntately
3-5 partite, early withering; cauline near the top of the stem, subsessile, 3-6 partite
lobes Q-1 inch, linear, entire. Racemes terminal, 3-8 flowered; bracts 3-jd
exceeding the pedicels. Flowers 4-1 inch, long, bright royal blue with dark-blue
tips; sepals minute; posticous petal concave, acute or acuminate, al~mostequalling
curved spur. Capsule linear-oblong, pendulous or dejexed.
Habitat: Temperate to Sub-alpine Darjeeling and Siklcim Himalaya,
altitude 9,000 to 12,000 feet (2,800 to 4,5001~1.)from Sikkim to Kashmir.
The plants generally make their appearailce from 10,000 feet upward.
I t s lovely bright blue flowers swaying mit'h the wind, often seen coining out
of the crevices of the rocks, or screes or moraines with Catkcartia villosa and
lkleconopsis nipalensis cannot fail t o attract the notice of any lover of Alpine
flowers. Founcl all over upper Sikkim, commonly found on the wayside in
Alulkthang to Chemthang, Gnathong, Thangu, Changu t o Nathu La Jelap
La u p to the Tibetan border in between 12,000 to 16,000 feet.
CORYDALIS POLYGALTNA Elk. f. and T.
Root and radical leaves unknown. Callline leaves 1-2 inches subsessile,
pinnae i n 5-6 pairs, lower 3-5 partite; segments 1 inch, narrow-linear, corinceous,
parallel-veined. Flowers 2 inch, ?jellow with a clnrlc purple spot; pedicels very
short; upper bracts lanceolate; posticous petal vaulted, acute wing narrow. Capsule
inch, oblong.

+-+

Habitat: Darjeeling and Sikkim Alpine Himalaya, altitude 14,000 to 16,000
feet (4,000 to 5,000m.).
CORYDALTS JUNCEA Wall.
Stern 1-1+ feet,; Leaves 4-1 inch, linear-lanceolate, bract-like. Racemes 2-3
inchee. Flowers $-4 inch long, bright yellow with purple tips; peclicels &-8inch,
slender; bracts half as long; posticous petal very convex, back bronrlby winged,
longer than the obtuse .spur. Capsules (unripe) 1 inch, ohlong in much elongate
racemes, petlicels dcflexed.
Habitat: Darj eeling and Sikkim Temperate to Alpine Himalaya.,
altitude 12,000 to 14,000 feet; Nepal, Hikkim. This species is not so common
as the former, h u t not infrequently met with hcre and there betwee*
Gun~bathangand Meguthang-11,000 feet to 12,000 feet.

CORYDALIS RAMOSA Wall.
Glaucous herb. Stein 1-2 feet (dwarf a t high elevations), often leafy,
jlexuous. Raclical leaves few or many, decomyound, long-petioled, 2-3 times
divided, ultimate segments small na~row-oblongor linear. Recemes 1-5 inches.
inch long, yellow; pediccls deflexed; posticous petal dorsally
Flowers
zuinyed, hooded, equalling or shorter than the obtuse spur; style persistent.
Capsules obovate-oblong, obtuse; Seeds shining.
Habitat: Darjeeling and Siklcim Alpine Himalaya, altitude 12,000 to 15,000
feet (3,000 to 4,500m.) from Sikkim to Kashmir. Not so comnlon as the other
two species.
CORYDALIS CHAEROPHYLLA DC.
An e~.ecfherb. Stem 2-4 feet, branched above. Leaves pale beneath; lower
and d i c a l 6-10 inches, long-pctioled, upper subsessile, deltoid decompound, lower
pinilae petioled, second and t h i ~ ddecurrcnt, ultimate segments oblong, acute or
acuminute. Flowers 314 inch, golden-yellow, slender; bracts oval or oblong, cut,
upper entire; posticous petal concave, acute, dorsal wing narrow shorter than the
spur; spur equalling or exceeding the plant. Capsules $ inch, broad-linear
or linear-obovate, spreading; pedicels short. Seeds few, shining.
Habitnt: Darjecling and Sikliim Temperate Himalaya, altitude 6,000
to 10,000 feet (2,000 to 3,000m.) from Sikkim to Kumaon.
C. geraniifolia Hli. f. and T. is considered by some botanist as a synonym of
C. cha~rophylla DC. There arc how~ever several forms differing in minor
characters. This is one of such a form.
Further examination in the field and study of this species of plant from
gerlnillation to frni ting stage is necessary to establish its correct systematic
po"tion. Thc two species are, however, separately described here. The former
may be considered a variety.
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CORYDAT,IS MEIFOLIA Wall.
Rootstocli stout, branched. Stems 6-18 inches, simple or branched. Leaves
decompound very many, 4-8 inches, oblong, segments linear or capillary,
crowded acuminate. Racemes 1-2 inches; bracts leafy pectinate. Flowers 4-2
inch, yellozo, tips pz/f.ple; lower pedicels often elongate; posticous
petal obtnse, dorsal u)i?/gbroad, iwicc as long as the obtuse spur. Capsules 8inch,
?)c1tliclc~l
curvctl. Seeds 4-6 shining.
Habitat: Darjceliilg and Rikkim Alpine Himalaya, altitude 12,000 t o 15,000
feet (3,000 to 4,6001n.)

Family- CRUCIFERAE.
Herbs, rarely undershrubs ; juice watery, often pungent. Leaves cauhle
and radical, the latter in a rosette, cauline, alternate, exstipulate. Flowers
racemed, rarely solitary on scapes, or axillary; sepals 4, free, 2 lateral (opposite
the placentas) often large and saccate a t the base imbricate; stamens 6 (rarely
1, 2, or many) ; 2 outer opposite the lateral sepals ; 4 inner longer, in opposite
pairs, Disk with usually 4 glands opposite the sepals; ovary 2 celled by a placental membrane, or 1 celled, or with 2 lobes opposite the placentas; ovules 1-2
or, 2-seriate on two parietal placentas, rarely solitary and erect. Fruit either
persistent placentas (replum), or indehiscent, or transversely jointed.
Seeds small, albumen 0;Cotyledons large, plano-convex or longitudinallj
concave or folded, foliaceous in germination; radicle turned up on the back of
one cotyledon (incumbent), on facing the edges of both (accumbent).
Genus- BARBAREA Br.
l'erennial or biennial branched leafy herbs with angled stems and lyrately
pinnatifid leaves. Flowers yellow; sepals suberect, subequal a t the base; petals
with a Lroad claw. Pod long, linear, compressed, 4-angled, many-seeded; valves
hard, stout,; usually strongly keeled. Seeds small, 1-seriate, ovoid, without a
margin; cotyledons accumbent.
BARBAREA V ULGARIS Br.
Stiff', erect, smooth. Stems 9-18 inches furrowed, green, lcafy. Lower leaves
petioled, ly?.ate-pinnute, terminal lobe large subrotund; upper leaves sessile,
o h o n n t ~entire
,
sinuute or pinncttificl at the base, lowest lobes auqicled stem-ciusping.
Pods 2/3-14 inch, numerous in a crowded ?.acemenarrow-linear, rigid; pedicel8
erect or spreading ; style about 1/12 inch stout, straight.
Habitat: Darjeeling and Siltliim Temperate and sub-a,lpineHimalaya and
W. Tibet, altitude 4,500 to 12,000 feet (1,500 to 3,000m .)
No record of any species of the genus Barbarea is made by S. Kitamlira from central Nepal.
Genus-CARDAMINE Linn.
Annual or perennial, glabrous or slightly pubescent, oft^ Haocid herbsLeaves ent,ire lobed or pinnate. Flowers white, pale-purple or violet, very rarely

sepals equal at the base; petals clawed; stigma simple or %lobed. Pod
narrow-linear, compressed, tapering a t both ends; valves with a clistinot
midrib, opening elastically; septum membranous; Seeds flattened, without a
border, 1-seriate; cotyledons accumbent.
(IARDBMlNE UltlFFITHII Hk. f. and II'.
Annual perennial smooth herb. Rootstock creeping ; stem 1 foot angled
and g,.ooued. Leaves 3-6 pairs, isnparipinnatr; leaflets in 3-6 pairs, ovate
oblong or rounded, entire or sinuate. Flowers large deep lilac or puvple.
Pods slender, somewhat furcate sometimes pendulous.
Habitat: Wet shady places Nepal to Darjeeling and Sikkim to Lamu ln
Bhootan also in similar habitat in various parts of Sikkim, altitude 12,000
to 12,600 feet (3,000 to 4,200ni .).
Cardamine Smithiana I<. Biswas, a rather tall herb, with large 3-lobed
crenate-serrate leaves and branches of crow-ded pale mauve flowers on raceme
reported from Tibet, Angala 2,900m. Collected 6y Ludlow and Sheriff in
1933. I t was also f'ouii~l by the author in and about Lachen and Lachnng,
Sikkim. (Cf. " Observations on Indian Cardaminc" by Kalipada Biswas.
D.Sc., Transactions of Proceedings of the Botanical Society of Edinbergh,
Vol. XXXIII, Part IV, 1943); and in Journ. of Botany, (London), LXXVI
(1938).
CARDAMINE HIRSUTA Linn.
Annual or biennial, glabrous, suberect decumbcnt, herb. Leaves imparipinnate, radiate; Stem suberect or d e c ~ n ~ b c n t3-12
,
inclres. Leaflets 6-13.
orbicu1a1.-oz)trte,toothed, and angled; of the nppcr leaves nawow. Infloresence
racemose or corynibose. Flowers many somewl~atcroz(:ded at the apices, white;
petals narrow, erect, twice as long as the very small sepals. Pods 4-1 inch; style
very short; capsule, elongate cylindric.
Habitat: Very comlnoll all over Darjeeling and Sikkin~Himalaya (from
1,500 to 3,000n1.) growing gragarinusly in moist shady places or wet soil.
Throughollt temperate regions of India; and a weed of the cold season in Iiengal.
A good spinach like vegetable, widely cooked ancl eaten. Often kept dried
for cool<ing when i t is not easily available. Kitamlira reports C. ,fEexuosa
Wither., and considers C.,flezuosn as Var. Sylvutica (Link) Hk. f. of C. hirsuta
Linn.

CARDAMINE IMPATIEDTS Linn.
Annnal or perennial herb. S t e ~ n sstiff, 6 inches t o 1& feet'. Leaves pinnate;
leaflets small, oz.ute-oblong ov lanceolate, obtusely 3 - 5 lobed; auricles of the
stem-leaves sagittrrte. Flowers 4-$inch across; s e p a ~ spale purple outside at
the lips; pctals linear, erect', very minute, white often 0. Pods 1 inch erect, verj
slcndcr, linear, acute; style snbulate; valves smooth.
Habitat: Darjeeling and Silrliinl Temperate Himalaya, from Siklrim to
Kashmir, altitude 5,000 to 12,000 feet (1,700 to 3,600111.) fairly cornillon all
over Darjecling and Sikkim.
CARDAMINE ELEGANTULA H k . f. and. Thorn.
A slender annual with 3-7 pairs of leaflets, rather roundly situated. Flo~vere
white or rose coloured; petals clozced. It generally occure in moist temperate
zone in the East Himalaya, Darjeeling and Sikkim, to Bhootan, altiiudc2,200nl.
( ARDAMINE

MACROPHYLLA Willd.
Perennial glabrous or pubescent rather erect herb-1 to 3 feet tall, leafy,
glabrous or slightly pubesc~nt;rootstock creeping; stem simple, herbaceous,
1-24 feet, smooth, striated. Leaves all pinnate; leaflets 4-3 inches, 3-5 pairs, ovate
cuneate, lanceolnte acuminate or obtuse. Racemes erect,, many-flowered. Flowen
rose colo7wed or purple, rather crowded a t the end of racenle; style 116 inell,
rigid. Pods 8-14 inches, erect, tapering a t both ends; valves smooth, flat.
Habitat: Throughout Darjeeling, Sikkim and the Temperate East and \Vesh
Himalaya, altitude 7,000 t o 12,000 feet (2,000 to 5,300m.), from I(ashmir to
Darjeeling and Sikkim.
CARDAMINE TRIFOI,IOT,ATA Hk. f. and Thorn.
A small fleshy nnnuul; rootstock short, creeping; stems 4-5 inches, simple,
erect. Radical leaves on long very slender petioles, leaflets small, S U ~ - J @ S ~
3 lobed, rounded, sparsely haivy above, glabrous beneath, lobes obtusely pointed;
caulinc. few, shortly petioled, sometimes simple. Racemes subcorymbose, few
flowered. Flowers 7-8mm. long, pale lilac or almost white; sepals small, cbovatr~
glabrous, margin membrunoua; petals f inch long, obovat e-con cat^, scarcely
clawed. Capsule Q to 2 inch long.
Habitat : Da'rjeeling and Sikkim Himalaya, to Bhootan, altitude 7,500 feet
to 12,000 feet (2,600 to 4,000m.). I n and about mossy streams in the foast8
of East Himalaya.

CARDAMINE CIRCAEOIDES Hk. f . and 7'.
Annual or perennial herb. Stem 6-12 inches, simple or shghtly branched.
Leaves 1 to 1; inch long, thin, radical on much longer stalks than the cauline,
sinuate, cordate obtuse, toothed, lower lobes rounded. Racemes few-flowered.
Flowers about inch across, white; stigma broad. Pods I inch, on short
pedicels, erect or spreading, narrow-linear.
Habitat: In moist woods in the ir~teriorDarjeeling to Sikkiln t o Bhootan,
altitude 5,000 t o 7,000 feet (1,500 to 2,400m.).
Genzis-DRABA

Linn.

Snlall tnftcd herbs with stellate pubescence. Leaves entire, radical rosi~late.
Flowers white or yellow, rarely purple, i l l short ebracteate racemes, or corymbs;
sepals short, cqual a t the base; petals entire or emarginate, claws short;
filainents simple; style short or long. Pods conlprcssed or turgid, elliptic
oblong or oboid, rarely linear; valves flat, rarely convex; septnin membranous. Seeds 2-seriatc, ovoid, compressetl, not n~argined;cotyledons accum bent, rarely incumbent.
DRABA ELATA Hk. f. and T.
Ercct, 9-15 inches, sparingly covered with simple and stellcite haire. Radical
lcaves petioled, rosulate spathulate obtuse entire or ?.crlvl?j toothcd. Flowers
numcrons, sub-ccrpitctle; sepals 314 Inch, hairy, wargin scariozts; pt~talstwice ns
long, o~;nte-oblong,clau~cd.Pods in long lax racemes, once or twice twisted,
oblong-lanceolnteacute glabrolis when ripe; pedicels inch, sprcnding or sub-erect,
pilose, 1ou)er often brnctcnlc.
Habitat: Sub-alj,inc iilner ra.nges of Da,rjeeling nnc1 Silrkim, altituclc 11,000
to 13,000 feet (3,200 to 4,000m.).
DltABA ELLIPSOlDEA H k . f . nnd T.
hlnch tlc]~~*c~sctl,
I I , I ;lay, Icnfj.. T,e:~rc\s b- 1 i1ic11, ~ ~ I Z P ( I I ' - O ~ ~ O ~ioot
M J , hed.
4'lowc.r~white. IJods 1.acclllct1, I /Ci- 1 /3 ittcll, ellipfic-ohlo~~g
Jlnt equalling or
bhclrtc'r tllan thew curced pedicele, flat, slcllntcl?/ prbescent; style 0.
Hrrhitcrt: Darjceling and Silik~nlHimalaya, a weed in radish fjelds, altitude
16,000 to 16,000 S ~ e (4,000
t
to 6,000in.).

DRABA GRACILLIMA Hlc. f. and T.
Stel1l.s 4-12 inches, hoary. Radical I e a v e ~spreading, spathwlate; cauline few,
near the I)ase, sessile, ovatc. Scapes numerous, filiform, flexuous. R.acemea
occupying trlmost the whole length of the stem; pedicels inch, filiform, spreahg
or deflexed, the lowest often twice the length of tlie uppermost. Flowers yellow,
Pods $ inch, erect, linear tapering a t both ends, compressed, straight or
czbrved, glabrous. Seeds numerous.
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Hubitcct: Temperate Darjeeling and Sikkim Himalaya, altitude 10,000
t o 13,000 feet (3,000 to 4,000m.).
Genus-NASTURTIUM

Rr.

Terrestrial or aquatic, branched, glabrous or hairy herbs. Leaves entire
lobed or pinnatifid. Flo\vcrs small, yellow, rarely white, sometimes bracteate;
sepals short, spreading, equal a t the base; petals short, narrowed at the base,
scarcely clawed, or 0 ; stamcris 2, 4 or 6. Pod long or short, almost cylindric;
valves faintly 1-nerved; septum thin, transparent; style variable, short or long
and slender, stigma entire or 2-lobed. Seeds small, turgid, 2-seriate, or irregularly 1-seriate; cotyledons accumbent.
NASTURTIUM MONTANUM bVall.
An annual. Iiadical leaves sinuate-pinnati$d; flowers bracteate yellow, pods
sh,ort turgid.
Hnbifat: Darjeeling and Sikkim Sub-tropical Himalaya from Sikkim to
the Punjab, ascending to 7,000 feet (2,000 t o 2,50Om.), extending to t,he
Ichasia Hills to Burma.
NASTURTTUM PALUSTEE Dc.
sterns weak, sniootli, slightly hairy. Radical leaves numerous, petioled,
lobes broad, often sinuate-toothed, terminal larger, ovate-lanceolotr, much toolhed;
cauline rjubsessile; deeply toothed OY pinnutifid. Flowers small, yellou) ebracteate,
in long lax racemes; petals about erlualling thc sepals. Podo f - 4 inch, sh-0~1
thick, slightly curved when ripe, pedicels either horizontal or deflexrd Seedn
crowded, 2-yeriate.
Habitat: Abundant in the Temperate Darjeeling and Sikkim Himalr~a,
ascending to 10,000 feet (3,000m.); and in North-West India; rare in As8.m-

Genus-SIS YMBRIUM Linn.
Glabrous hairy or tomentose or hoary annual or biennial herbs. Leaves
entire lobed pinnatifid or pinnatisect. Flowers yellow, white or rosecoloured, in lax often bracteate racemes; sepals short or elongate, equal
at the base or the lateral saccate; petals with long claws; stamens free;
filaments all simple. Pods elongate, cylindric or compressed, rarely tetragonal;
valves convex, usually 3-nerved; septum membranous style; short, stigma
2-lobed. Seeds generally numerous, 1-seriate not margined, with filiform
cords; cotyledons incumbent.
SISYMBH.IUM MOLLlSSIMUM C. A. Mey.
An erect rigid biennial or perennial. Stem solitary or 2 or 3 from the
same root, 9-18 inches high, simple or with a few stiff erect branches.
Leaves 1-2 inches, shortly petiolecl, obovate-lanceolate; cauline oblong, sagitate
and stem-clasping, gradually smaller upwards. Racemes elongate and lax in the
fruit; pedicels slender, erect, $-$ inch. Flowers capitale, ebracteate, purple
or white, style short. Pods 1-19 inches, straight; valves convex; veins
indistinct; slender.
Habitat: Temperate Sub-alpine and Alpine Himalaya, from Darjeeling
and Sikkim to Kashnlir, altitude 8,000 to 10,000 feet (to 16,000 feet in
Silrltim); Western Tibet, altitude 12,000 to 14,000 feet (2,700 to 4,700m.).
SISYMBRIUM HIMALAICUM H. f. and 1'.
Stem erect, with numerous spreading or ascending stiff branches. Leaves
sinuate-toothed, radical petioled; upper clasping the stem by sagitate auricles.
Flowers bracteate. Pods 1- 1$ inches long, terete, s t.raight; pedicels short,
stout, spreadin,g, each with a leuf-like bract at the base; vnlves striate.
Habitat: Temperate and Sub-alpinc Himalaya, from Darjeeling and Sikkim
to Kashmir, altitude 10,000 to 12,000 feet (3,200 to 4,000m.).
Genus-EIJTREMA Br.
Glabrous leafy biennial or 1)ercnnial herbs. Leaves entire or serrate,
radical on long petioles, upper shortly petiolecl or sessile. Flowers white
corymbo,se; sepals short, erect,, equal a t the base; filaments entire. Pods
linear or linear-oblong, terete; va,lves convex; style short. Seeds iew,
wingless, irregularly 1-2-seriate.

EUTREBIA HIMALAICIrM Hlc. f. and T.
A stout erect simple herb 18 inches high, glabrous or with a few hairs
along the margins of the leaves and petioles. Leaves all entire, obtuse,
radical long-petioled, oblong or ovate-cordate; cauline ovate or ovate-lanceolate,
auricled a t the base. Flowers rather large, white, in numerous terminal
heads. Pods racemed, suberect, pedicels long spreading.
Habitat: Temperate Darjeeling and Sikkim Himalaya, altitude 10,000 to
13,000 feet (3,000 t o 4,000m.).
Genus-ERY SIMUM Linn.
Herbs, often hoary with appressed forked hairs. Leaves linear or
oblong, entire or sinuate-toothed, base never auricled. Flowers yellow,
rarely purple, obracteate; sepals erect, equal or the lateral gibbous at
the base; petals clawed; filaments simple; style short or long; stigma %lobed,
capitate. Pods elongate, narrow, compressed tetragonal or terete; valves
linear, l-nerved, frequently keeled; septum membranous or corky. Seeds
numerous, l-seriate, oblong, not margined; cotyledons incumbent.
ERYSIMUM DEPLEXUM Hk. f. and T.
Easily clistinguishecl by its small size and curiou,s ramijication, the
stems that spring from the many-crowned rootstock are 3-5 inches long,
and bent down to the earth when fruiting, their pod-bearing tips alone
ascending. Leaves $-2 inch, linear-spathulate. Flowers
inch diameter,
by
inch
broad, narrowed into a
ochreous-yellow. Pods 1
style 1/10 inch long; replum with slender jlat sides, septum rather spongy.
Seeds with very short funicles.

+

Hab,itat: Alpine Darjeeling and Sikkim Himalaya, a t Kongra Lama,
altitude 13,000 to 15,000 feet (3,000 to 5,000m.).
ERYSIMUM FUNICUIIOSTJM Hk. f. and T.
Root stout; stock dividing into a tuft of short branches and very
~ h o r t flowering shoots. Hairs chiejly fixed by the middle, a few are 3furcate. Leaves linear-lanceolate. Flowers as in E . dejlexum. Pods 2 inch 10%
broader and flater and less keeled than in any other Indian species, sparsely
appressed hairy. Seeds with capillary strict funicles as long as themselves;
valves membranous, acute above, narrowed to a tapering base.
Habitat: Alpine Darjeeling and Sikkim Himalaya; a t K o n g r ~
altitude 14,000 to 16,000 feet (3,500 to 5,400m.).

E RYSIMITM PACHYCARPUM IJk. f. and T.
Stem many-angled; branches with appressed 3-forked heirs long. Leaves
lanceolate sinuute-toothed. Flowers bright orange yellow; petals obovate-spathulate;
stigma large. Pods 2-2& by $ inch; valves obtusely beeled, obtuse a t
bot,h ends, capitate. Seeds small.
Habilat: Temperate Darjeeling and Sikkim Himalaya, in Lachen valley
and Thangu, altitude 10,000 to 13,000 feet (3,000 to 4,000m.).
ERYSIMUM LONGISILIQUUM Hk. f. and T.
The tall robust habit, acutely angled stem, size of flower and very long
spreading pods (4-5 by
are the best distinguishing characters
to identify this species in the fieid.
Habitat: Temperate Darjeeling and Sikkim Himalaya; a t Thangu, altitude
10,000 to 13,000 feet (3,000 to 4,400m.).
Genus-CAPSELLA

Moench.

Small branched annuals or perennials. Radical leaves entire or pinnatifid.
Flowers small, white, racemed. Sepals spreading, equal a t the base. Pctals short.
Pods obcordate cuneate ovate or oblong, laterally compressed; salves convex
or boat-shaped; septum very narrow, style short. Seeds numerous, 2-seriate,
narrowly margined; cotyledons incumbent.
CAPSELLA BURSA-PASTORIS Moench.
Glabrous or hairy; hairs branclzed; root long, tapering. Stems 6-16 inches,
branched. Leave. resolute pinnutifid, ral.cl?ye7etil'e, upper lobe triangular; cauline
auricl~d. Flowers Xi inch diameter, white, self-pollinated;
stamells more
or less aborted. Pods t-+ inch; pedicels slender; style short; valves smooth.
Gceds many, oblong, punctate.
Ilobitnt: Cornmoil in the cultivatctl fields in Darjeeling and Sikliim and
throughout temperate India. A cosmol)oliton weed popnlarly known as
"Shephcrd's purse". The leaves vary in shape, size and forms under various
ecological contlitions in different situation.
Gcnws-LEPl DIUM J~znn,.
'
Difi'rrsc: or erects herbs, nndcrshrubs or shrubs, with entire or divided leaves.
Flowers sniall, white, ebracteate; sepals short, equal a t the base: petals sometimes 2-4 or 0; stamens 6, 4, or 0. Pods ovate or oblong, rarely globose, usually

orbicular, laterally much compressed, tip notched or entire; valves boa^
shaped, keeled or winged; septum narrow, mtmbranons. Seeds solitary in each
cell; cotyledons incum bent,.
LEPIDIUM CAPITATUM H. f. and T.
Prostrate leafy herb, glabrous or glandulu?.-pubesceni; branches 6-8 illches,
stout. Radical leaves shortly petioled, sessile, pinnutisect, lobes cuneate-oblong,
toothed beyond the middle. Flowers tetrandrous, white; petals scarcely
exceeding the sepals. Pods 1/12 inch, ovate, scarcely notched; vnlces keeled,
~ciingless,sessile. Seeds mucilaginous when moistened.
Habitat: Temperate and sub-alpine Darjeeling and Silikim Himalaya, from
Sikkim to Kumaon, altitude 10,000 to 14,000 feet (3,000 to 4,500m.).
Genus-THLAS PI Linn.
Annual or perennial herbs. Leaves entjre or toothed, the upper often clasping
the stem. Flowers racemose, small, white or rarely pale rose; sepals small, erect,
equal a t the base; petals equal or nearly so. Pod orbicular obovate or obocordate, laterally compressed, emarginate, rarely acute, valves boat-shaped, keeled
or broadly winged; septum narrow, membranous, style short or long. Seeds
2 or more in each cell, not winged; radicle accumbent.
THLASPI ALPESTRE I~'z n n .
Perennial tufted herb. Stem 4-12 inches, stiff, glabrous, somewhat glaucous,
erect, simple or branched. Root-stock often branching and shortly creeping near
the surface. Radical leaves sonietimes almost o ~ ~ b i c u lcualine
a~,
oblong or obmnlecordate; auric1e.s small obtuse. Racemes much elongated in fruit. Flowers
rather large, whit^; pedicr1.q horizontal, as long as the pods. Pods f inch,
narrowed a t the base, 1)roadlj. nol decp!y notched; valves compressed, wing very
narrow below, broader above; c~nglesrounded, outer often sharp; style equalling
the notch or projecting beyond it. Seed,a 4-8 in each cell.
Hubitul: Tcmperatc and sub-alpine Darjccling and Silikim Hirnalaya and
Western Tibet from Sikltim to Kashmir, altitude 7,000 to 12,000 feet (2,000 to
3,800m.) in Sjkkim only on the dry inner ranges.

T. coch1eariode.s Hli. f. and T., is another higher alpine spccies of innor
ranges occurring between 14,000 to 16,000 feet with small white flowcrs in
short corymb, pods oblong curied.

Genus-HAPH

AR'US Linn.

CLarse, rough or glabrous annuals or biennials. Leaves lyrate-pinnate or
pinnat;fid. li'lo~verslarge, yellow, white or pale lilac, veined with purple, in long
ebracteate racemes; sepals erect, lateral ones saccate a t the base. Pods indehiscent, elcngatc., tcrete, thick, continuous or constricted, with a long tapering
pointed heak, continuous within or filled with pith separating the secds. Seeds
pendulous, globose; cotylecloiis conduplicate.
RAPHANUS SATIVUS L i n v .
Root fleshy, variable in size and fol~ni. Leaves ronghly pilcse. Flowers
val.iable, usu,ally white or lilac zcilh p u l y l e ceins. Pcds tcrete continuous, 1 inch
to 2 feet.

Habitat: Cultivated t,hroughout India, and u p to 16,000 feet in the
Darjeeling and Sikkim Himalaya.
Numerous types of raddish has evolved with ccntnries old cult,ivation. It
is of medicinal va.lue a,nd is the well-known vegetable eaten fresh and cooked.
In the hills i t is kept dried and ea.ten after cooking.

Herbs or shrubs. Leaves alternate, eritirc or pinnatisect, stipulate. Flowers
regular or irregular, 2-bracteolate; sepals 5, persistent, equal or unequal,
imbricate in bud; petals 5, Ilypogynous equal or unequal imbricate or contorted
in bud; stamens 5, filan,elits short,, broad; anthers free or connate, connective
broad, produccd beyond the cclls; ovary scssile, I-celled; style simple stignia
capitate truncate or cnpular entire or lobed; ovules many, on 3 parietal
placentas, anatropous. Fruit a 3-valved capsl;le, rarely a berry. Seeds small,
~lbnrncnflcshy, cmbryo straight, cotyledons flat.

Herbs, rarely shrnbby below. Flowers, on 1, rarely 2-flowered peduncles,
oftell dimorphic, solne large l)ctallrd 1% hich ripen few seeds, others small petalled
or apet::lolls and very proliiic; scpals l~rodiiceda t the base; petals erect or
S~-'rending,lower largest, sl>nrrcd or saccate a t the base; anthers connate,
connrctiv(1s of two ]ow(.r 0ftc.n spnrrecl a t the basc.; style c.lav;ttc or trnncate, tip
straight or oblique, stignla obtuse lobed or cupular. Capslile 3-valved. Seeds
Or ovoid globose.

VIOLA BlFLORA Linn.
Stem 3-12 inches erect or decumbent Rootstock slender. Stem 3-12inches,
erect or decumbent. Leaves (1-2 inches diam.) reniform, crenate; stipules ovateor
oblong. Flowers yellow, sepals linner-obtuse, spur very short. Stigma obliqudJ
bilobed, not beaked.
Habitat: Darjeeling and Sikkim Temparate Himala,ya from Kashmir to
Sikkim, alt,it,ude6,000 to 12,000 feet (2,000 to 4,000m.).

A common delicate road s i d ~weed trailing over the ground in rather
exposed hill sides and waste places and fringe of the forests.
VIOLA PATRINII DC.
Stemless herb. Rootstock woody. Leaves very variable, largest 3-4 by
1-2 inches, narrowest 3-4 by 9-1 inch, triangular ovate, oblong or linear crenate
or serrate, base hastate cordate or cuneate; petiole 3-4 inches, often winged;
stipules entire. Flowers a-4 inch diameter; lilac; sepals lanceolute, spur saecule.
Style nearly straight, sltmler; stigma 3-lobed, trun,cate, terminal margined.
Capsule straight,
inch; valves narrow, acute.

*-+

Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 4,000 to
8,000 feet (1,200 t o 2,800m.) from Kashmir to Bhootan; Western Tibet; I(hasia
Hills; Not very commonly met with as a creeping weed here and there.
VIOLA DIFFUSA Ging.
Stemless stoloniferous perennial herb. Leaves elliptic-ovate obtuse crenale base
cuneate rarely cordate, 2 inches, pale green; petiole broadly win,ged, rarely
equalling the blade. Stolons short, sometimes floriferous. Stipules narrow
toothecl. Flowers pale-purple; sepals sub-acut,e, spur globose; style slender,
narrowed downwards from the 2-lobed margined obscurely-beaked stigma.

+

Habit at: Sub-tropical Darjeeling and Sikkim Himalaya from Xepal to Miahmi,
in fields, altitude 3,000 to 5,000 feet (1,000 to 2,000m.) Khasia Mts. The most
common species found growing every where as weeds in rather open places
and in the fringe of the forests or meadows and grassy glades.

VIOLA HOOKER1 T. Thotns.
Rootstoclr slender. Leavev 4-1; inches, rather jleshy, orbicular-reniform
broadly crenate, crenntures very broad and shallow; petiole 1 - 3 inches not
~inge&,
slender; stipules free-toothed or lacerale. Flowers white or very pale blue,
small; spur saccate; style slender, narrowed downwards from the 3-lobed
obscurely beaked stigma.
Habitat: Da.rje,eling and Sikkim, and throughout Eastern Himalaya;
Bhootan, altitude 6,000 to 7,000 feet, Sikkim, altitude 8,000 to 11,000 feet
(2,000 to 3,700m.).
VIOLA DISTANS Wall.
Rootstock slender or stout. Stems 1-14 inches, usually long and trailing.
Leaves 2-14 inches, very variable, ovate- or deltoid cordate usually acute
crenate-serrate; sinus broad or narrow, shallow or deep; stipules entire or
fimbriate. Flowers 1-4 inch diameter, pale lilac or blue; petals not winged;
style slender, narrowed downwards from the obscurely 3-lobed stigma. Capsule
5-) inch, valves acute.
Habitat: Temperate Darj~eling and Sikliim Himalaya, from Nepal to
Bhootan, altitude 5,000 to 10,000 feet; Khasia Hills, altitude 4,000 to 6,000 feet.
VIOLA SERPENS IVall.
Leaves 1-2 inches, ovate-cordate obtuse or acute crenate serrate sinus open or
closed, shallow or deep; stipules toothed or fimbriate. Flvwers from t,he mnin stern
inch diameter; those from the axils of the cauline leaves small or minute;
spur saccclte. Capsules often pubescent. As variable in habit and foliage as V.
distnns, from which the stigma alone distinguishes the glabrousjorms when these
are not in fruit, and i t is suspect,ed tthat these differences a.re sexual, the
stigmas of tthe smaller fertile flowers appearing to be more truncat,e than t'hose
of the large flowers.

a-)

Habita.t: Moist woods, throughout the Temperate Darjeeling and Sikkim
Himalaya, Khasia Hills, altitude 5,000 to 7,000 feet.

Trees or shrubs. Leaves alternate; stipules minute or 0. Inflorescence
various. Flowers regular, 1-2-sexual; sepals 4-5, rarely 2-6, imbricate, free 01

connate and bnrsting irregularly, usually deciduous; petals 4-5 or 0,imbricate
or contorted in bud, deciduous. Stamens usually hypogynous; anthers 2-celled,
bl~rstingby slits or pores; disk thickened, often glandular; ovary I-, rare],,
several-celled; style and stigmas free or united; ovules parietal, amphitropous
or anatropous. Fruit dry or fleshy, indehiscent or valvular, valves bearing the
seecls in the middle. Seeds arillate or testa pulpy, albumen fleshy; embryo axile,
cot,yledons foliaceous often cordate.
Genus-GYNOCARDIA
R. Br.
A perfectly glabrous tree. Leaves quite entire. Flowers axillary or truncal,
fascicled, dioecions; calyx cnp-shaped, &toothed or bursting irregularly; petals
5 , with a ciliate scale opposite each. FL. 8 : Stamens many; anthers basifixed,
linear; ovary 0. F1. 9 : Staminodes 10-15, villous; ovary globose, l-celled;
styles 5, stigmas large cordate; ovliles many, on 5 parietal placentas. Berry
subglobose, rind thick, hard, rough. Seeds obovoid, immersed in pulp, testa
thick; albumen oily; cotyledons flat, subreniform, radicle ovoid.
GYNOCARDIA ODORATA R. Br.
A middle sized glabrous tree, branches slender, flexuous. Leaves Irifarious,
largest 6-10 by 3-4 inches, smallest 4-6 by l a - 2 inches, entire, oblong or linear
oblong, abruptly acuminate shining above; cor-iaceous, strongly reticulate beneath;
petiole a-1 inch. Flowers sweet scented, yellowish i n very lal.ge fascicles on the
trunk, solitary or few together in the leaf axils, very variable in size, 4-2 incheq
diameter, the females la?-gesl; calyx coriaceous cup-shaped; petals-5; filaments
wooly. Peduncles 1-3 inches, bracts basal, minute. Fruit 3-5 inches diameter.
Seeds 1 inch long.
Habitat: From Darjeeling and Sikkim foot-hills to the Khasia Hills
eastwards to Chittagong, Rangoon and Tenasserim, from sea level to Terai
and Dooars ascending up to 800m. or so. Abundant in the lower and middle hill
forest,s of Darjeeling and Sikkim Himalaya.
The plant is of medicinal value. The seeds yield Chaulmoogra oil well known
as a cure for leprosy. This is the Chaulmoogra odorata of Roxburgh. It is
easily distinguished by its long pendulous leafy branches.
Pamily-POLYGALEAE.
Annual or perennial herbs, erect or scandent shrubs, or timber trees. Leaves
alternate (rawly whorled) or occasionally reduced to scales or 0, simple, quite

"/'
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entire; st~pules0. Flowcrs irregular, 2-sexual, 3-hracteate; sepals 5, unequal,
2 inner often petaloid (wing sepals), deciduons or persistent, intbricate in bud;
petals 5 or 3, distinct, unequal, the inferior usually keel-shaped; stamens 8,
hypogynous, filaments united into a sheath, rnorc rarely distinct; anthers opening by terminal pores, rarely by slits; ovary free, 1-3-celled; style generally
curved, stigma capitate; ovulcs 1 or more in each ccll anatropous. Fruit
generally a 2-celled, 2-secded, loculicidal capsule; or indehisccnt and 1-sceded,
or of 3 indchiscent carpels. Seed usually strophiolate, albuminous, rarely
exalbum inous.
Genus-POLYGALA Linn.
Herbs or more rarely shrubs. Leaves alternate. Sepals usually persistent;
2 inner larger, usually petaloid. Fetals 3, united a t the base with the stamina1
sheath, the inferior keel-shaped and generally crested. Stramens 8, fila.ments
united for their lower half into a split sheath; ant,hers opening by pores. Ovary
2-celled; ovules 1 in each cell, pendullus. Capsule 2-cellecl, loculicidal, 2-seeded.
Seeds almost always strophiolate a,nd albuminous.
POLY GALA GLOMER,ATA Lour.
Stem tall erect many ascs~ldingfrom a woody stock, 1-2 feet high, densely
Leaves very variably, l 4 - 2 i inches, flat, broad ovate oblong
pubescent, c~~rved.
to elliptic lonceolate and linear glabrous or hairy, ses~ileor shortly petioled,
sometimes cordate. Recemes scattered, small; peduncles shorter than the flowers.
Flowers 4-3 inch long, green, drooping; outer sepals subequal, ncute, ciliate.
inch
wings hatcl~etshaped acuminate and acrned. Crest very small. Cap~lile
broad and long, 2-lobed. Seeds large, sillry, obovoid; stropl~iole ~ c l ~ t3h short
appendages.
Habitat: Darjeeling and Sikkim Himalaya, hot valleys of Siklri~n,altitude
1,000 to 6,000 feet; (300 to 2,800m.) Khasia Mountains, Assam: altitude
0 to 5,000 feel

Anerect puhescont or nearlyglabrous shrub, 4-8feet. Leaves 4-6 by ,3-2+inches,
lan,ceolatc, obot~cllc-lanceolateor elliptic-oblong, cccumi.nate; petiolo 9-4 inch.
Flowers 4 inch long, ?jellou)in, usunll?y drooping panicled racem.es; h~*:bctslinear,
(lecitlnous; scpals very unequal, caducous, upper very concave, 2 Iibi~ersmall,
ovnt'c; wings very large, ofqate, red-purple; corolla yellow; lieel amply crested, united

to the lateral petals for half their length. Capsule 4-P inch, broad-renifmm
rather Jleshy, rugose when dry. Seecls large, globose; cotyledona fleshy.
Habitat: Darjeeling a n d Sililiim subtropical and Temperate Himalaya, from
Nepal eastward, altitude 2,000 to 6,000 fect, Ichasia Mountains, altitude
4,000 to 5,000 feet (1,000 to 1,800m.).
This Indian species is consitiered a good substitute for P. senega Linn., the
well known medicina.1 plant.
POLYGALA TRIPHY1,LA Ham.
-4nnual glabrous herb. Stem slender, 2-10 inches, erect or ascending, weak.
Leaves 4-23 inches, spethulate or elleptic long-petiolecl, membranous, glabrous,
obtuse or subacute, contracted into the petiole. Racemes 13-2 inches, leafless
slender. Flowers 1/12 inch, pink, secund; bracts deciduous; outer sepals
small, ovate, acute; upper larger; wings petaloid, elliptic, equalling the
corolla; keel hooded, with 2 inJlated terminzl lobes, lateral petals narrow.
Capsule 1110-118 inch, orbicular, entire, narrowly winyed. Seeds black, slightly
hairy; strophiole galcate, with 2 minute appendages.
Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 4,000 to
8,000 feet (1,500 t o 2,800m.) from Simore t o Sikkim, Khasia Mountains, Assam.
POLYGALA SIB1 RTCA Linn.
Very variable, but quite ciistinct from any other Inclian species, usually besl
recognised by the shining reticulate upper surfaces of the orbicular to ellipticlanceolate leaves? with often linear shining recurued margins and slende~
extra-axillary racemes, rather large ( t -$ inch) and conspicuous erect Jlowers; but
all these characters are excessively variable. Stems 3-18 inches, pubescent.
Leaves 4-2 inches. Racemes 1-3 inches; bracts decitluous or persistent. Outer
sepala short or long, obtusc or acute, rarely acuminate. Capsules brood121
winged alwayd glabrouj, with a br~a-1zrwin; tha 1 i 1 P. c5lnensi.s. Seeds pilose;
strophiole with usually 3 short appendages.
Habitat: Darjeeling and Sitliim Temperate and Subtropical Himalaya,
altitude 1,000 to 6,000 feet (300 to 2,000m.) (8,000 in Siltkirn), from the
Punjah and Nort,h-Western Frontier to Bhootan; Khasia Mountains, Assam,
albitude 4,000 to 6,000 feet,.

P. votnlnrioidea H ~ L Tis~easily
.
dislillguisht d by its ch;racteristic villous
hair^,
elliptic
oblong-obovate, ~piclilatehairy cilia&
stam with sprendi ng

PoIysaIa adUatn

Ham.

leaves and crested keel and winged bracts. This species is occasionally met with
among grasses in the field and waste placcs of Darjeeling and Silrkim betwecn
altitude 4,000 to 7,000 feet.
Genus-SALOMONIA Lour.
Leafy diffuse annuals, or parasiijes, with leaves reduced to scales. Flowers
minute, in dense terminal spikes; sepals nearly equal, 2 interior somewhat larger;
petals 3, united a t the base with the stamina1 tube, the inferior lteel-shaped,
galeate, not crested; stamens 4-5, filaments united for their lower half into a
sheath ; anthers opening by pores; ovary 2-celled, each cell with one pendulous
ovule. Capsule much compressed laterally, 2-celled, loculicidal, margins toothed.
Seeds albuminous, not or scarcely strophiolate.
SA1,OIYIONIA CANTONZENSIS Lour.
A weedy erect much-branched diffuse annual, 3-6 inches. Leaves large, large
cordate ovate, shortly petioled paler beneath. Spikes numerous, terminal, las belc w,
denser above; bracts minute, early deciduous. Flowers minute, quite sessile.
Sepals
linear subulate. Petals united below, the two lateral shorter than the keel.
Capsule very small, broader than long, armed with a row of recurued traingular
teeth. Seeds black, shining, not strophiolate.
Habitat: Darjeeling and Sikkim foot-hills. Khasia Mountains, Assam, altitude
0-4,000 feet (1,500m.).
Family-CARY OPHYLLEAE.
Herbs, rarely undershrubs; branches opposite, usually jointed and thickened
at the joints. Leaves opposite, quite entire or serrulate, often connate; stipules
scarious or 0. Flowers rarely 1-sexual; sepals 4-5, free or connate, imbricate in
bud; petals 4-5, rarely 0 , inserted on a hypogynous ring. rarely perigynous;
stamens 8 or 10, rarely fewer, inserted with the petals; anthers 2-celled, cells
parallel opening lengthwise; disk smadl and an~lular,or elongated into a gynophore, or broken up into glands; ovary free, 1-celled, or imperfectly 3-6 celled;
styles 2-5, free or con~late;ovules 2 or many, or slender basal funicles, or with
the funicles united into a column. Capsule membranous or crustaceous, rarely
fleshy, opening by valves equal in number or double that of the styles, rarely
indehiscent. Yeeds few or nlany; cnlbryo more or less curved and surrounding
the albumen, nearly st,raight in the discoid seeds, cotyledons narrow incumbent,
rarely accumbent.
G'enws-LY (:HN IS Linn.
Herbs annual or perrnni;~I, but capsule one celled, styles, usually 5,
(3-5).

LYCHNIS HIMALAYENSIS Edgew.
Stem very slender elongate I-3-$owered minutely pubescent. Leaves usually
very slendel.. Calyx broadly oblong with slender black-purple nerves; petals with a
very snzall blade, carpophore very short pubescent or 0. Seeds angular very small
narrou)ly-winged.

Habitat: Darjeeling and Sikkim Alpine Himalaya, altitude 11,000 to
14,000 feet (3,800 to 4,50Om.), Western Tibet, altitude 15,000 to 17,000 feet.
LYCHNl S MULTICAULIS Wall.
Stems 2-3 feet, strict laxly pubescent above. Leaves linear-lanceolate,
glabrous or puberulous margins scaberuloz~s.Flowers very few in elongate racemes
nodding; calyx oblong-can~panulccte, nerves green or brown united in the teeth;
petals short, limb minute toothed; carpophore short pubescent or 0 ; styles
3-5. Capsules 5-6 or 8-10 clet. Seeds reniform dark granulate.

Habitat: Darjeeling and Sikkim Temperate Himalaya; Nepal, ICumaon,
10,000 to 12,000 feet, Sikkim, altitude 11,000 feet (3,000 to 4,000m.).

LY CHNIS NUTANS Bent h.
Finely pubescent, stems diffusely dichotomously branched. Leaves ovate or
elliptic-lunceolate or orbicular. Panicle lax few-flowered. Calyx globose inJEated,
nerves green or brown, lobes short rounded; carpophore short pubescent or 0.
Petals with a short purple crenulate limb. Seeds reniform granulate tubescled
on the back.

Habitat: Darjeeling and Sikkim Temperate Himalaya, from Sikkim to
Kunawar, altitude 7,500 to 11,500 feet (2,500 to 3,800m.).

G'enus-STELLARIA Linn.
Herbs of various habit. Leaves various. Flowers in dichotomous cymes, more
rarely solitary and terminal, white; petals 5, rarely 4, 2-fid or 2-partite or 0;
stamens 10, rarely 8, hypogynous or perigynous; disk annular or divided into
glanda; ovary I-rarely 3-celled; stylcs 3 or rarely 2-5; ovules many, rarely
few. Capsule short, splitting to below the middle or to the base into as many
entire or 2-fid valves as there are styles. Seeds compressed, tubereled granulate
or nearly ~ m o o t h ;embryo annular.

STELLARIA DECYUMBENS Edgew.
Laxly 01. densely tufted, usually very shinin,g, stems stout or slender and
pedicels densely pubescent or villous, branches sparse or closely imbricate often
fascicled in axillary globose tufts. Leaves ovate or oblong or lanceolate-subulate
acicular-pointed, rarely acute or obtuse, 1-nerved, margins thickened glabrous
or ciliate. Flowers solitary or cymose ; sepals 4-5 oblong-lanceolate; petals
usually very short 2-partite narrow. Capsule shorter than the sepals. Seeds
2-8 opaque nearly smooth sub-orbicular.
Habitat: Darjeeling and Siklrim Alpine and Sub-alpine Himalaya, in rocky
and gravely places, altitude 11,000 to 15,000 feet (18,000 feet in Sikkim)
(3,200 to 6,000m.).
This is a very common exceedingly variable species. Edgeworth and Hooker,
f . separates 7 varieties with "Flowera solitary", and "Flower Cymose". Under
"Flowers Cymose", the two varieties:--Var. accicz~larisand Var. pulvinata are
higher alpine plants. The former is common in Thangu, Siltkim a t altitude
12-14,000 feet. and above and the latter reaches still higher up to 18,800 feet.
STELLARIA BULBOSA Wulf.
A very peculiar and interesting little plant in respect of structure and distribution. Rllizomc slender creeping tuberiferons. Stem 1-5 inches erect,
simple with a line of hairs, very slender. Leaves 2-6 pairs, 1-14
inch long, rather fleshy, sessile or contracted into a petiole; margins sometimes
ciliate; midrib slender, nerves very obscure. Flowers often dimorphic, the lower
on the plant from the inferior pedicels or shizonles being minute apetalous and
ripening seeds, the subtermiilal large, 4 inch diameter rarely or not producing
seed; sepals 4-5, herbaceous, oblong-lanceolate or lanceolate, $-8 inch shorter
than the white broad petals; anthera purple; styles filiform. Capsule 8-angled,
4-valved to the base. Seeds few, large, tubercu'ate.
Habitat: Darjceling and Silrltim Temperate Himalaya, in woods a t the
roots of t,rees; Bhoota,n, Sikkim, altitude 10,000 to 12,000 feet, Jamu to Marri,
altitude 6,000 to 9,000 feet (2,000 to 3,2001n.).
STELLARIA PANICULATA Edgeu~.
Hcrb tall glabrous ciliate or laxly pubescent throughout. Stem 2 feet high and
more, decumbent or subercct, weak, shining, with n line of huire above. Leaves
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nches, very variable in shape, petioled, lanceolate or elliplic long
acuminate, membranous nerves spreading, one intramarginal. Cymes
pubescent, much branched; peduncles and pedicel3 very
slender, spreading. Flowers very small pubescent; sepals 4-4 inch,,
pubescent, oblong-lanceolate, acute; petals notched, shorter than the sepai.
Capsule equalling the calyx. Seeds wrinkled.
Habilnl: Darjeeling and Sikkim Temperat,e Himalaya, altitude 7,000 to
11,000 feet (1,500 to 3,200m.) Sikkim; Kumaon to Sirmur, Khasia Mountainj,
altitude 5,000 feet.

STELLARIA SIKKI.MENSIS Hk. f.
A decumbent herb, often forming matted tufts, clothed with $flaccid brown
spreading hairs; stem glistening or shining below. L 2 a v ~ :+-3
~ inch spreading
recurved or rejlcxed, smzll sessile ovate or ounte lanceolate rarely cordate, acute,
very shortly-petioled, opaque, hlciry on both surfaces and ciliate. Flowers
inch diameter; pedicels rather longer than the sepals, spreading decurved
in fruit. Sepals lanceolate acuminate pilose, with broad scarious margins;
petal 2 partite. Capsule elongate ovoid, rather longer than the sepals; valves 5,
entire. Seeds many, minute, opaque, scarcely tubercled. Subalpine specimens
have more coriaceous deflexed leaves, with strongly recurved margins.
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Habitat: Darjecling arlcl Sikkim Himalaya; common, altitude 5,000 to 9,000
feet (1,500 to 3,000m.).
STELLARIA LANATA Hook. f.
Stems laxly tufted, very slender, 8-12 inches below cylindric decumbent und
shining; brances 4-angled and leaves beneath clothed with snow-white soft wool.
Leavas 4-3 inch, sessile or subcordate at the base, opaque above, I-nerved,
linear oblong narrowed to the point, but hardly acuminate, recurued densely
woolly dull green. Cymes few flowered, terminal. Flowers 4 inch diameter;
yedicels rather longer than the leaves, erect in fruit; rarely deflexed; sepals with
narrow scarious margins; Petals very obscure, 2-fid or 2-Partile, lobes slender;
slamens 8; style 3. Capsule oblong-ovoid, 4-6 valved. Seeds brown, reniform,
granulate.
Habitat: Darjeeling and Sikkim Temperate to Sub-Alpine Himalaya, altitude
9,000 to 14,000 feet (2,800 to 4,000m.), in gravolly places.

STELLARIA CRISYATA Wall.
Tall glabrous pubescent herb. Root of fleshy fusiform fibres. Stem 2-4 feet,
&angled, shin3ing with a line of Jlne hairs; nodes often hairy. Leaves 2-9 inches,
sessile, oblong, linear-ohlon f r o ~ na cordate base, long ucz~minate, often broadest
beyond the middle, pale beneath, rather coriaceous, nerves very faint, one
intrarnarginnl, tips very slender, margin scarcely theckened, more or less cri.sped.
Cymes much branched, pubescent, peduncles and pedicels divaricate, very
slender. Flowers small; sepals 116 inch, oblong-lanceolate, acuminate, margin
narrowly scarious; petals as long or twice as long as the sepals. Seeds 1 or 2,
granulate.
Habitat: Darjeeling and Siltkim Temperate Himalaya, altitude 6,000 t o
10,000 feet (1,500 t o 3,00Om.), from Sikkim to Kashmir; Ichasia Mountains,
atlude 5,000 to 6,000 feet.
STELLARIA MEDIA Linn.
A very common and most ariahle weed. Stems 6 inches t o 2 feet,
procumbent with a line of hairs generally much branched, flaccid, green. Leaves
+-1 inch, lower long-patioled, ovate or cordute, uppar sessile, elliptic or
inch
lanceolate, acuminate. Flowers axillary and in terminal cymes, $-I
diameter; pedicels slender glabrous or glandular-pubescent; sepals obtuse
or subacute, green; hairy glandular or covered with raised points, petals
shorter than the glandular sepals or absent. Flowers of Alpine Sikkim
plant are 4- merous upeta1ou.s. Capsule ovoid, longer than the sepals. Seeds
brown, acutely tubercled.
Habitat: Throughout Dnrjeeling a n d Sililtim Temperate Himalaya,
asvending to 12,000 feet (3,000 t o 3,800111.) and in \Vestern Tibet to 14,500
feet. Abundant all over east Himalaya.
STELLAICIA LONGISSIMA W ~ l l .
S t c ~ n s 6-18 inches, dccuinbent glabrous much-branched, laxly-tufted,
r:ylindric below, 4-rr.ng1c.ddrive, upper part3 aud lcavea on both surfaced and
peduncles clothed with long lax silky hairs. Leavea 2-lt inch, lanceolnte or
linear oblono, soJ'tl?y silky, ,~prcc8dingor recurued aes.rile acute, $at. opaque,
1 .nerved.
inch dinmcter axillary or in terminal few-flowered cymes;
~)rdrlnrlcerect. i - 1 inch, bracts with scarioris edges; sepals 5 inch glabrous,
narrow 1a.nceolate with broad scarious margins; petals with rather
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ii?,ca11 ~ r y x ~ e n tusually
s,
deeply 2-partite; stamens 10; filaments slender. Capsale
o r o d, 5-valved. Seeda dark-brown, minute, t,urgid, tubercled.
Habitnt: Darjeeling and Sililtim Temperate Himalaya, altitude 8,000 to
12,000 fect (2,700 to 3000m.) from Sikkim to Sirmu-.
STELLARTA ULIGINOSA Linn.
Annual, very variable in size and hablt, much branched, very leafy and
copiously flowering, ofien glaucous. Stem 6- 18 inches, slender, 4-angled,
erect or diffase. Leaves rarely inch, sessile, orate or oblong, lanceolate with
s
n~arginsand rnucronate tip. Cymes slender,
often thickened s ~ m e t i m e undulute
asillary or terminal peduncles short or long; bracts scarious. Flou~erst inch
diameter, sometimes solitary, pedicels slender; calyx-tube obscure; sepals
lanceolate acz~te;petals minute; stamens 10, filaments slender; styles 3. Capsule
ovoid, 6-valvecl. Seeds small, minutely tubereltd.
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Habitat: Darjeeling and Silikim Temperate and Alpine Himalaya; in wet
places, from 4,000 to 10,000 feet (to 16,OCO k e t in Sikkim) (1,400 to 5,00Om.),
common. Khasia Mountains, altitude 5,000 to 6,000 feet.
STELLARIA SUBUMBELLATA Erlgew.
Perfectly glabrous herb. Stems 6 inches high very slender simple but
stouter shorter and more tufted in the Sikkim ones. Leaves 6-+ inch, sessile,
linear or elliptic-oblong acute, with thickened margin and tip, not rnucronate.
Flowers Q inch diameter, solitary; pediec.ls 4-1 inch; bracts scan:ous; calyx
base obscnre, sepals green, strongly 3-nerved, ovnie-lanceolate, acute with broad
scarious margins; petals absent. Stamens 5, filnnxenta slender. Styles 3, short.
Capsule
inch long, straight, 5-valved. Seeds pale brown, distinctly
granulate.
Habitat: Int,erior of the Dasjeeling and Sikkirn Himalaya, altitude 12,000
t'o 16,000 feet, (4,000 to 5,000m.).

STELLARIA SAXATILIS Namilt.
Stems 2-3 feet, long decumbent shining laxly tufted, cylindric; pobcscentof the
upper parts, leaves and inflorescence close denae almost vloolly, sometimes very
thick a n d closely appressrd. Leaves i-l $ ~ n c h r s ,scsailo or very shortly prtiolc(1,
ovate elliptic or oblong rarely cordate acute, tomentose on both surficctr, midrib

Prymaria cordap Willd.

faint. Cymes axillary on slender pecluncles, usually from the forks, very slender,
subumbellately branched, pedicels 1-13 inches, divaricating; bracts lin,errrsubulate. Flowers 113 inch diarncter; sepals almost uoolly, oblong, acute, margin
very narrou-ly membranous; petals 2-partite; stamens-10, filaments slender;
styles 3-4. Capsule 5-valved. Seeds alnlost black, tuberclecl.
Habitat: Darjeeling, Sikkim and Central Temperat,e Himalaya; Nepal to
Bhutan, in wet places, altitude 5,000 to 7,000 feet (1,700 to 2,700m.). IChasia
AIountains, altitude 5,000 to 6,000 fcet.
Genus-DRYMAR'IA

Willd.

Diffuse or suberect dicl~otomouslybranching herbs. Leaves opposite, flat,
stipules small, often fugacious. Flowers axillary or terminal, solitary or cymose;
sepals 5, herbaceous; petals 5, 2-6-fid; stamens 5, rarely fewer, slightly perigynous; ovary 1-celled; style 3-fid.; ovules few or numerous, Capsule 3-valved.
Seeds globose, reniform or compressed, hilum lateral, embryo curved.
DRYMAR.IA COR,DATA Willd.

A diffuse glabrous trailing herb, branched from the base; branches 1-3feet,
prostrate, slender. Leaves 3-5-nerved from the base, orate-cordate elliptic or
orbicular petioled, mucronate; petioles variable; stipule of several bristles. Flowers
4-1 inch diameter, white in axillary and terminal cymes; pedicels slender;
bracts with membranous edges; calyx obconic at the very base; sepals
oblong, with 3 strong nerves, and membranous margins. Petals 2-lobed
to below the middle, lobes narrow not exceeding tibe sepals; stamens
3-5; style short; ovules 3 or more. Capsule ovoid, 3-gonous, shortly pedicelled,
3-valved to the base; 1-8 seeded. Seeds orbicular, compressed, nluricate.
Nahitaf: Tropical and subtropical Darjeeling and Sikkim and other parts
of India and Ceylon, extencling westwards to the Punjab and ascendiiig the
Himalaya to 7,000 fcct (1,500 to 2,500 m.). One of the most common species of
the ground flora, occurring in wastc shady placcs, grassy glades, meadow6 and
moist hill sides, cverywherc all over Darjeeling and Sikkim Himalaya.
Local people consider i t as a useful lllctiicinal herb. I t is commonly used in
head cold, hayfever, asthma, diptheria and pneumonia.

Genus-BR ACHYSrL'EMMA Don.
-4 diffuse subscandmt branching herb. Leaves lanceolate. Flowers numerous,
in axillary or terminal panicles; sepals 5, subscarious; petals 5, minute, narrow
and quite entire; stamens 10, 5 without anthers; ovary 1-cellcd; styles 2; ovules
4. Capsule globose, depressed, 4-valved, 1-seeded. Seed reniform or globose,
tuberculate.
BRACHYSTEMMA C'ALYCINUM Don.
Glabrous qtelns 6-8 feet, clambering amongst bushes, 4-angled, shining,
brittle. Leaves 14-3 inches, petioled, ovate-lanceolate, acute, glabrous beneath,
triple-nerved, margins obscul el y crenulate. Cymes 3-6 inches, pedicelled, terminating lateral branches or axillary; bracts linear; pedicels slender. Flowers 4-4
inch diameter; sepals oblong-lunceolate; petals, stamens and pistil all very
small compared with the scarious sepals.
Habitat: Darjeeling, Sikkim, Central and Eastern Temperate Himalaya;
Nepal to Sikkim, altitude 4,000 to 7,000 feet, to Bhutan, Khasia Mountains,
altitude 3,000 feet (1,000 to 2,500m.).
Genus-PFJRASTIUM
Linn.
Pubescent rarely glabrous herbs, often glandular, annual or perennial.
Leaves usually small. Flowers white, in termjnal dichotomous cymes; sepals 5,
rarely 4; petals as many, rarely 0, notched or 2-fitl., rarely quite entire or cut;
Stamens 10 rarely 5 or fewer, hypogynous; ovary 1-celled; styles usually 3-5;
ovules many. Capsule cylindric, often curved, with twice as many short valves
as styles. Seeds compressed, not arillate; embryo annular.

C'ERASTIUM VUT,GATUM Linn.
Annual or perennial, tomentose or hairy, glandular above, lower leaves
spathulate, upper oblong ovate o~ lanceolate obtuse or acute. Cymes various,
few or many-flowered, open or cl~wclcd or subcapi tatp or snbum bcllate. Flowers
+-4 inch diameter, white som~times oprtnlu.u.s or 5-androus; stamens 6-12
inches, erect or suberect, simple or branched, stoilt or slender. Capsule very
variable in length, and seeds in amount of granulation or tuberculatlon.
Hubitril: Throughout Darjceling and Siltkiln Flirnalaya and other
and Subalpine regions of India and C:eylnlr, ascrnding to 15,000 feet (4,000
5,000m.) in Silikim, and Westcrn Tibet.
Tho upper Alpinc variety-Var. iibetico is a dwarf d,:nscly tl~ftcdherby with
oblong elliptic leaves and bracts are all herbaceous, altitude 16,000 to 179000
feet.

Genus-SAGINA

Linn.

fh-nall annual or perennial herbs. Leaves subulate, connate a t the base;
stipules 0. Flowers solitary, small, axillary and terminal, pedicelled; sepals 4-5;
petals 4-5, entire or 0; stamens 4, 6, 8, 10, pcrigynous; ovary 1-celled; styles
3-5 (and valvcs of capsule) opposite the sepals; ovules numerous. Clzps~ile
4-5-valved to the base. Seeds uniform.
SAGINA PROCUMBENS Linn.
Perennial, stems 1-6 inches many tufted, bight green primar y shoots jZowerle.ss,
lateral slender with fascicled usually procurnbent and rooting branches. Leaves
glabrous citiate usually mucron.u.te.Flowers inch diam. globose green. Sepals 4-5,
obtuse, spreading in fruit, petals very small. Capsule s little longer than the
sepal.
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Habitat: Darjeeling and Sikkim Temperate and Alpine Himalaya, and
Western Tibet, altitude 7,000 to 14,000 feet (2,300 to 4,700 m.), ascending to
16,000 feet in Sikkim.
Genus-SPERGULA

Linn,.

Annual or perennial herbs, with forked or fascicled branches. Leaves
opposite, often with leafy buds in their axils, whence the foliage appears to be
whorled; stipules small, scarious. Flowers in peduncled panicled cymes; sepals 5;
petals 5, entire; stamens 5 or 10, rarely fewer, insert,ed on a perigynous disk;
ovary 1-celled; styles 3 or 5, ovules many. Capsule with 3 or 5 entire valves.
Seeds compressed, margined or winged.
SPERGULA ARVENSIS Linn.
Pubescent or glandular. Stems $-2 feet, branched fm~zthe ~ o o t ,geniculate.
Leaves 9-2 inches, slender, spreading; rather,fleshy, in fulse whorls linear subulate
4- terate grooved beneath. Flowers 4 inch diameter, white, subumbelbate;
pedicells slender, spreading or cleflexed; sepals ovat,e, obtuse; petals obtuse white.
Capsule subglobose, shining. Seeds black, keeled or narrowly winged granulate
papillose.
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fields of the foot-hills of Darjeeling and
Habitat: A weed in ~ultivat~ed
Sikkim Himalaya and in various otllcr cool parts of Intlia, and throughout the
Northern hemisphere ascending from Sea level to Tersi, altitude 2,000 feet
(700 111.).

Genus-GYPSOPHILA
Linn.
Perennial or annual, often glaucous herbs, rarely shrubby. Leaves usually
flat, very rarely subulate. Flowers in panicled-.cymes, rarely solitary in the
forks; calyx turbinate tubular or campanulate, 5-toothed or lobed, with 5
broad green nerves and membranous interspaces; petals 5, claw narrow; limb
entire or notched, without (rarely with) a scale; disk small; ovary 1-celled;
styles 2-(rarely 3); ovules many. Capsule 4-valved to or below the middle,
few- or many-seeded. Seeds subreniform, hilum lateral; embryo annular.
GYPSOPHILA CERASTIOIDES Don.
Perennial hoary-pubescent herb; very variable in size; branches
4-10 inches. Leaves +-2 by a-2 inch, obovate spathulate, radical petioled,
cauline sessile, all ciliate. Cymes usually lax, with leafy bracts Flowers
sessile or pedicelled, very variable in size, i-+
inch. diameter; calyx
& inch, campanulate, pubescent; lobes obtuse, strongly ciliate with curved hairs;
petals liluc, spathulate, 3-nerved; styles 2-3. Seeds broad, black, tubercled.
Habitat: Darjeeling and Sikkim Temperate Himalaya from Kashmir and
Kunawar to Sikkim, altitude 6,000 to 12,000 feet (1,900 to 4,000m.).
Gexus-CUCUBALUS Linn.
A difiuse subscandent herb. Leaves ovate-lanceolate. Flowers in 1-3-flowered
leafy cymes or solitary in the forks of the branches; calyx broadly campanulate,
10-nerved, 5-toothed; petals 5; claw narrow toothed at the top; limb 2-fid
with 2-scales a t its base; stamens 10. Disk produced into a short gynophore;
ovary 1-celled, 3 septate a t the base; styles 3; ovules many. Fruit globose,
tip crowned with an entire callus, shining, dry or fleshy, a t length fragile and
bursting irregularly. Seeds reniform, shining; hilum lateral; embryo annular.
CU(XJBALUS BACCIFERUS Linn.
A rambling herb, more or less pubcscent with purely white hairs. Leaves
1-2 by 2-1 inch, membrunous, ciliate, narrowed into the petiole, upper sessile.
Flowers drooping; pedicel 116-+ inch, tomentose; calyx 4 inch, base rounded;
teeth large, broad, subacute, nerves obscure, veins reticulate; petals greenishwhite, 2-lobed; anthers didymous. Fruit the size of a pea, black.
Habitut: Darjeeling and Sikkim Temperateyand Sub-alpine Himalaya, from
Kashmir, altitude 5,000 to 8,000 feet (1,800 to 2,700m.) to Sikkim, altitude
8,000 to 12,000 feet. Khasia Mountains, Assam.

Genus-ARENARIA

Linn.

Annual or perennial, often tufted herbs. Leaves broad or narrow. Flowers
white or pink, solitary or in dichotomous cymes; sepals 5; petals 5, entire
lacerate or retuse, never 2-fid or 2-partite, rarely 0; stamens 5, perigynous or
subhypogynous; stamens 10, rarely 5, llypogynous or more often inserted
on the perigynous lobed or annular disli; ovary 1-celled; styles 3-4 (rarely 2);
ovules usually many. Capsule short, rarely exceeding the sepals, valves 2-6.
Seeds compressed or turgid, smooth or tubercled.
ARENAKIA MUSCIFORMIS Wall.
Herbs forming densely matted hard tufts; roots very long, strong, woody.
Stem very short densely leafy. Leaves 9-+ inch, sub-squarrose when dry
pale green, subulate spreading and recurved rigid inch diameter, minutely ciliate,
with broad sheathing scarious bases, 1-nerved below. Flowers white, sessile,
solitary; calyx narrow sub-truncate and hardened a t the base; sepals green with
broad scarious margins, oblong-lanceolate, outer 3- inner 1-nerved; petals
persistent, tip rounded; filaments long, slender; styles 3, slender. Capsule
small, globose, 5-6-valved to the base.
Habitat: All over Darj eeling and Sikkim Alpine Himalaya and Alpine Eastern
and Western Tibet, altitude 16,000 to 18,000 feet, Tibetan Sikkim, altitude
15,000 to 16,000 feet (4,000 to 5,000m.). One of the most common plants
of the upper alpine belt throughout Sikkim Himalaya. It is often found with
alpine mosses covered with snows most of the year, a t higher elevations, all
along the Silikim and Tibet border, in arid about Nathu-La, Jelap-La, Thangu,
Guicha-La. The plant burns well when dry.
ARENARIA POLYTRIC!HOIDES Edgew.
Forming hemispherical moss-like tufts of densely packed cylindric stems
4 inches long, clothed with old leaves below, together with these about 4 inch
diameter. Leaves 3-4 inch, cylindyic, recurved subulate ,fi.om a broad scarious
sheathing base, rigid pungent, channelled i n front convex on the back, margins
thickened obscurely ciliate towords the base, blight green,, shining. Peduncles
lengthening a litt,le in fruit. Flowers minute subsessilc; calyx rounded and much
thickened a t the base; sepals r t inch, very elliptic obtuse, concave, uGthout
scarious margins, obscurely $nerved; petals broader a,nd longer than the sepals;

obovate, filaments slenrler; styles 3. Capsule broadly ovoid, coriaceous, l-called,
shortly 5-6 valved. Seeds small, black, rather angular, nearly smooth.
Habitat : Darjeeling and Sikkim Alpine Himalaya; Tibetan region of the
Sikkim Himalaya, altitude 14,000 to 17,000 feet (4,500 to 5,70Om.), in the
snowline.
ARENARIA PULVINATA Edgew.
Forming small subglobose densely compacted subsquarrose tufts; branches
with the leaves on a-3 inch diameter, pale green. Leaves A-Q inch, spreading
and recurved, subulate from a scarious sheath margin, very strongly ciliate,
almost Jimbrinte towards the base, flat above, back c0nve.c u p to the tip, which is
abruptly rnuc~onate.Flowers $ inch diameter, sessile, not bracteate by the enlarged
upper leaves (as i n A . monticola); calyx rounded and thickened a t the base;
sepals with hard scarious margins, about half as large as the obovate petals; ovate,
lanceolate subacute with 3 close-set nerves i n the axis; disk-glands distincl;
filaments slender; styles 3, slender. Capsule ovoid, about inch, shorter than
the sepals, 6-valved. Seeds ovobate-reniform, nearly smooth, pale.
Habitat: Darjeeling and Sikkim upper Alpine Himalaya; Tibetan region
of the Sikkim Himalaya, altitude 16,000 to 18,000 feet (5000 to 6000m.), in the
snowline.
ARENARIA SERPYL1,IFOLIA Linn.
Branching from the root, many-flowered; branches 2-10 inches, slender,
dichotomously branched, leafy, hairs often recurved. Leaves' 4-4inch, sub-sessile
ovate, acuminate 1-3 nerved ciliate rat,her rigid. Cymes many-flowered, bracts
leafy. Flowers 9-4 inch diameter; pedicels slender, strict, erect in flower,
erect or spreading in fruit. Sepals ovate-lanceolate much exceeding the petals,
3-5 ribbed pubescent. Capsule 6-valved, ovoid, about as long as the sepalsSeeds tubercled.
Habitat : Darjeeling ant1 Sikkim Sub-Alpine and Temperate Himalaya,
from Nepal to Kashmir ; Western Tibet, altitude 11,000 to 13,000 feet (3 500
to 4,000 m.).
ARENAR,IA ORfBICIULATA Royle
Much more slender and less dichotomously branched than A . .serpyllifolia,
to which it is closely allied. Branches 2-10 inchos, thinly pubescent chiejy on one

side. Leaves 4-4 inch, sessile or shortly petioled, orbicular 09. elliptic obtuse
or a,piculate 1-~ze~,ved;
petiole ciliate; nearly glabrous. Flowers solitary or
in few-floweret1 cymes; sepals about & inch, ovate or lanceolate, glabrous
1-nemed, nerve often faint,; petals shorter t h a n the scpals. Seeds many
smooth.
Habitat: Darjeeling and Sikkiln Temperate Himalaya. from Bhootan, and
Sikkim, altitude 8,000 t,o 13,000 feet (2,700 to 4,000111.) to ICashmir, altitude
5,000 to 8,000 feet.
ARENARIA CILlOLATA h'dgew.
Perennial hairy calacdular herb forming rather lax patches ; roots fibrous.
Stems matted, 2-3 i~lchcr,with 2 obscure lines of hairs. Leaves spreading, inch,
ovate or oblong acute cuspidate or acuminate nerveless ,fringed with long $ ~ X U O U S
jointed hai~.s,sometimes elliptic, rather thick, obscurely I-nerved, shining
when old, mavgin obscwely thickened, haifis brown when d r y , sometimes
scattered over the surfaces, but chiefly confined to the margin. Flowers
nearly 3 inch diameter; pedicels shorter than the leaves, very pubescent;
ebracteatc; calyx rather rounded a t the base; sepals of the texture of the
leaves, lanceolate, acute ciliate edges hardly ~nembranous, nerve obscure;
petals white obovate with rounded tips ; filainents subulate, flattened, connate
at the base ; styles 3, slender. Capsule imperfect, small, globose, 6-valved.

a

Habitat : Darjeelillg and Sikkim upper Alpine Himalaya., alt,itude 15,000 t o
17,000 feet (4,500 to 5,700m.).
ARENARIA G LANDULTGER,A Edgew.
Allied. to A. ciliolata, a.~ld
of the same habit, but smalle~.a.nd densely glandular-pubescent, ~oithozctthe long$fle.cuou,s aj,ticulnte hairs of that plant, having also
n ~ c k.sm.allcr ,jlo7uel.,s. steins llulnerous from the root, 1-2 inches, rather stout
shining and glabrous below, laxly leafy. Leaves 4 - i inch, ovate elliptic-oblong
acute or acuminclte ,$at, Ibelaes obsc,ure pale green, glandular on both ~~~~~faces,
soft, o])ac]ue, margills hardly t,tlicl<ened. Plowcrs a-4- inell diameter; pedicel
usually shorter, slender. Calyx t,hickened a t the base; sepals spreading and
rec.u.rvcd lin,ear n,cutc: or obtuse glnndu,ln,. wilh membran.ou,s ~nmrgins; petlals
filaments flat(teilct1and un,ited at th? base in a glandular ring; st,yles 3.
Capsule membranous, fkw-seeded. Seeds pale.

Habitat: Darjeeling and Sikkim Alpine Himalaya to Kashmir, Barji Kang
pass, Kumaon, altitude 14,500 feet, interior of Sikkim, altitude 14,000 to 18,000
feet (4,000 to 6,000m.).
ARENARIA MELANDRYOIDES Edgew.
Perennial glandular pubescent herb; roots slender fibrous. Stem 2-4 inches
long, laxly fascicled, branched from the base; branches cylindric, erect or
ascending, simple or sparingly divided, naked below. Leaves 3-4 inch, lax
oblong-elliptic or oblong lanceolate obtuse coriaceous, 1 nerved in rather distant
pairs, sessile, dull green or purplish, glandular on both surfaces, almost
fleshy. Flowers solitary, terminal, nodding rarely axillary, 2-1 inch diameter;
pedicel short and curved i n flower, densely glandular, much elongated strict
and erect in fruit,; calyx suocampanulate, thickened at the base; sepals 4 inch
long, narrow, green, narveless, erects recurced obtuse ~/landular,margins not
membranous; petals very variable, sometimes # inch long, rose-coloured,
tip rounded. Filaments slender. Disk-glands inconspicuous. Styles 2-3. Capsule
ovoid, exceeding the calyx, 4- or 6-valved, membranous. Seeds large,
irregularly formed, testa pale spongy, young seeds orbicular and broadly
win.ged.
Habitat: Da.rjccling and Sikki~nupper Alpine Himalaya, altitude 14,000
to 18,000 feet (4,000 to 6,000m.).
ARENARlA BENTHAMI Edgew.
Tall slender, faccid glandular-pilose much branched herb. Stems 2-3 feet
high, clothed with spreading jointed glundular hairs. Leaves 3-4-1+ inches,
sessile ovate acute h a i ~ yon both surfaces, the lower petioled, midrib indistinct,
nerves obsolete, margins ciliate. Cymes peduncled. Flowers inch diameter,
nodding; pedicels slender, deflexed in fruit, ebracteate ; calyx not thickened
a t the base; sepals oblong or linear lanceolate very glandular, erect and
recurvecl, green with narrozv membraous margins. petals longer than the calyx,
obovute sputh~clalelacerate, white; disk obsolete; flaments slender, dilated below,
out hardly connate; styles usually 2 . Capsule usually 4-valved, smaller ths~l
the calyx. S c e d ~few, with a thick spongy opaque hardly tubercled testa.
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Habitat: Darjeeling a,nd Sikkim Temperate Himalaya; Kumaon, Sikkimp
altitude 10,000 to 12,000 feet (3,000 to 3,800m.).

ARENARIA DEBILIS Hoolc.f.
Stems solitary or laxly tufted flaccid glandular-pilose sparingly brahched or
simple. Leaves sessile elliptic-ovate obtuse hairy especially above. Flowers solitary
terminal or in few-flowered cymes; pedicels divaricate; sepals linear-lanceolate, petals obovate, not lacerate, tip erose.
.Habitat: Darjeeling and Sikkim Alpine Himalaya; altitude 14,000 to 16,000
feet (4,500 to 5,000m.).

A. monticola Edge. is another upper alpine, Darjeeling and Sikkim species
found at alt. 15,000 t o 16,000 feet. Leaves 4 inch, bright green shining, petals
white.
A. Oreophila Hk. f., is reported further higher up a t 18,000 feet, in Sikkim.
Leaves linear subulate, cylindric margin acute, petels obovate spathuate,
capsule &valved a t the bast..

Herbs, rarely undershrubs. Leaves opposite or alternate, entire; nodes with
scarious or hairy appendages, rarely naked. Inflorescence various. Sepals 2,
imbricate. Petals 4-5, hypogynous or herigynous, free (or united below), fugacious. Stamens 4 - a , inserted with (rarely upon) the petals, filaments slender;
anthers 2-celled. Ovary free, or +-inferior, 1-celled; style 2-8-fid, divisions stigmatose; ovules 2- a , on basal funicles or a central column, amphitropal. Capsule
with transverse or 2-3-valvular dehiscence. Seeds 1- a , compressed; embryo
curved round a mealy albumen.
Genus-PORTULACA Linn.
Diffuse, usually succulent, annual or perennial herbs. Leaves with scaly or
hairy nodal appendages. Plowers terminal, surrounded by a whorl of 1 eaves,
solitary or clustered; sepsis contiate below, the free part deciduous; petal* 4-6,
perigynous or epipetalous; ovary +-inferior; style 3-8-fid; ovules cc. capsule
crustaceous, dehiscing transversely. Seeds a , reniform.
PORTULACA OLERACEA Linn.
An annual usually prostrate herb? 4-1 foot, n o d d appeiidagos scario2c.9. minute
absent, subsucculent and glabrous. Leaves 4-14 inches, cuneate o ~ l o n g

rounded-truncate; petiole very short. Inflorescence of few-flowered terminal
heads, either solitary, or in dichotomous cymes. Flowers sessile, with a few
ovate, pointed, scarious scales; petals 5, about equalling the sepals, yellow;
stanlens 8-12; style 3-8 fid. Seeds tubercled-punctate.
Habitat: A common ground weed in waste places and grassy glades in
Darjeeling and Sikkim, everywhere throughout the plains of India, ascending t o 5,000 feet (1,700m.) in the Himalayas.
The plant is considered t o be of medicinal value, and used in diseases of
kidneys, bladder and lungs. I n the south i t is said to be used as a remedy for
erysipelas.
Family-TAMARISCINEAE.
Undershrubs, bushes, or small trees. Leaves alternate, very minute, often
scale-like, exstipulate, rarely sheathing, sometimes fleshy or impress-punctate.
Flowers solitary or in spiked or panicled racemes, regular, rearely l-sexual;
sepals and petals each 5, rarely 4, imbricate, free or connate below, stamens
5-10-cc, inserated on the disk, free or connate below; anthers versatile, disk
hypogynous or subperigynous, 10-glandular; overy free, l-celled, or imperfectly septate; styles 2-5, free or connate, or stigmas 3-5, sessile; ovules 2-aon
each basal placenta, anatropous, raphe ventral, micropyle inferior. Capsule
3-valved. Seeds erect, plumed or winged; albumen floury, sub-fleshy or 0;
embryo straight, cotyledons flat.
Genus-MYRICARIA

Desv.

Fastigiate shrubs. Leaves small, narrow, sessile, often crowded. Inflorescence of lateral or terminal spilre-like racemes; flowers rose-pink. Stamens 10,
alternately long and short, monadelphous. Disk almost obsolete. Ovary tapering
with 3 sessile stigmas; placentas basal, very short, adnate to the middle of the
valves; ovules many. Seeds exalbuminous with a usually stalked plume; embryo
ovoid.

MY RICARIA GERMANICA Desv.
A pooslrate bush, 4-8 feet often trailing. Stems slender, striate, glaucolls
green when young. Leaves close ivnbricatc linear-lanceolate. Racemes 1-18
inches, spiked, lateral or terminal. Bracts ovate-loneeolate, with broadly
membranous magins. Sepals about equalling the petals, free lanceolate. Stamens
cannate for half their length.

Habitat: Darjeeling and Sikbim Temperate and alpine Himalaya; from
Sikkim to Kumaon, altitude 10,000 t,o 14,000 feet (3,000 to 4,700m.).
I t is frequently met with in the wet sandy bed and the margin of
trekling rivulets and in moist areas below bushes of Rhododendron setosum in
Thangu.
Famil y-HYPERICINEAE.
Herbs or shrubs, rarely trees. Leaves opposite, often punctate with pellucid
glands or dark glandular dots, entire or glandular-toothed; stipules 0 . Flowers
solitary or cymose, terminal rarely axillary; sepals and pet,& each 5: rarely 4;
petals contorted in bud; stamens a , or rarely deflnite 3- or 5 adelphous,
rarely free or all connate; anthers versatile; ovary 3-5-carpellary, I or 3-5celled; styles as many, filiform, free or united; ovules few or a, on parietal or
axile placentas, anat.ropous, raphe lateral or superior. Fruit capsular or baceate,
Seeds exalbuminous; embryo straight or curved.
Genus-HY PERICUM Linn.
Herbs, shrubs, or mall trees. Leaves usually sessile. Flowers cy.l:ose, yellow,
terminal, or axillary; srpals 5, petals 5, usually oblique, ovary 1-celled with 3
or 5 parietal, or 3-5-celled with axile placentas; styles free or united; ovules a ,
rarely few. Capsule septicidal, or dehiscing a t the placentas.
HYPER,ICUM HOOKERIANUM W. and A.

A glabrous shrub 6-8 feet; bra~zchesred-brown. Leaves 1-4 inches, :;cssile or
very shortly stalked, ovate to ovate-oblong, obtuse, mucronate, Jirm, glaucous or
rusty beneath, faintly pellucid-punctate. Cymes few-flowered or corymbose, leafybracteate. Flowers about 2 inches diameter, golden-yellow; sepa.1~$-& inch,
obovato; pet,als obliquely-obovate, longer than the stamens; styles $ inch,
recurved exceeding the sta~nelzs;shorter than t,he ovary. Capsule 2 inch, obtusely
conical to egg-shaped.
Habitat: Darjeeling and Sikkim Tenlpe~ateto Sub-alpine Himalaya, alt'tude
8,000 to 12,000 feet (2,700 to 3,000m.). Mishmi, IChasia Mcuntains, alt'itudc
4,000 to 6,000 feet, Assam.
HYPERTCUM NAPAULENSE Choisy.
Stems slender, diffuse or prostrate, cylindric, obscurely 2-edged. Leaves
i-g inch, sessile and stenz-clasping, or slightly petioled, ovate or ovate-lanceolate,

obtuse, thin, glaucous beneath and closely pel ucid-punctate. Cymes few-flowered,
loose. Flowers 4 inch; sepals lanceolate, with short bath petals longer than the
calyx, styles & inch. about equalling the ovary, exceeding the stamens. Capsule
& inch.
Habitat: Darjeeling and Sikkim Temperate Himalaya; from Sikkim, altitude
10,000 to 12,000 feet to Kashmir, alt.tude 7,000 to 8,000 feet; extending to the
south in the Nilghiri and Pulney Mountains and to east as far as northBurma.
HYPERICUM PATULUM Thunb.

A glabrous shrub, 1-3 feet, with brownish bark and numerous red, stiffly
patent branches. Leaves 1-24 inches, distichous, elliptic-lanceolate very shortly
petioled, acute, black-dotted and glaucescent or rusty beneath, pellucid punctate
and striate, margins rejlexed. Cymes few-flowered, terminal; peduncles 2-bracteate.
Flowers 1 inch diameter, bright yellow; sepals & inch, ellipticobtuse; petals orbicular
twice the length of the stamens, styles equalling the ovary, but exceeding the
stamens. Capsule $ inch obtusely conical.
Habitat: Darjseling, Sikkim and throughout the Temperate Himalaya, altitude
3,000 to 7,000 feet (1,000 to 2,000m.) from Bhutan, to Simla, and Chamba.
Khasia Mountains, Assam; altitude 5,000 to 6,000 feet, Yunan.
This pretty shrub is abundant all over the Darjeeling and Sikkim on
rocky hill sides and anywhere the plant can eke out its existence. I t is not
undervtood why i t is mentioned in Hooker's F.B.I., that the plants grow in
the temperate Himalaya (Sikkim excepted).

HY PERIC'IUM TENUICAULE Ilk. f . and T.
A glabrous shrub. Leaves 1-1+ inches, tapering below, subacute, elliptic or
ovate pelkucid striate pale and glandular-dotted beneath. Flowers 1 inches diameter,
solitary or geminate, usually exceeded by lateral leafy shoots; sepals about & inch
obtuse, elliptic; petals obliquely obovate, twice the length of the stamens; styles
scarcely & inch. not r~sceedingthe stamens, about as long as the ovary. Capsule
4 inch.

+

H~rbitnt:Darjeeling and Sikkim Trmperatr Hirl~i~lara;
Lnchen Vdley, altitude
8,000 feet (2.70Om.L

Hypariciim pntulum Linn.

HYPERICUM REPTANS Hk. f. and T.
Stems shrubby prostrate, diffuse, rooting, branches slender, two-edged,
reddish-h~qown.Leaves 9-f inch, approximate, elliptic-oblong, obtuse, with short
pellucid stline. Flowers 1%inches diameter, terminal solitary; sepals about 4
inch, elliptic, obtuse; petals obovate; stamens hardly exceeding the ovary;
styles 9 inch, equalling the ovary, tips recurved. Capsule $ inch, globose. Seeds
minute, apiculate a t both ends.
Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 9,000 to 11,000
feet (2,500 to 3,700m.).
HYPERICUM PETIOLUT.ATVM Hlc. f. and T.
Stems 9-15 inches, branched from the base; branches weak, simple. Leaves
$-3 inch, ovate elliptic, rather distant, obtuse, glaucescent beneath with dark
pellucid dots, margins wavy. Cymes 3-flowered. Flowers & inch long; sepals
1112-9inch, linear .unequalacute, not pellucid-punctate; styles very short exceeded
by the stamens. Capsule with numerous glandular lines.
Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 9,000 feet
(3,000m.)
HYPERICUM ELODEOIDES Choisy.
Stems 1 - 2 feet, stoloniferous, glabrous, tcrete. Leaves 1-1$ inch, approximate, stem-clasping, uppernzost glandular-fringed ut the base, closely pellucidpunctate. Cymes paniculate. Flowers $ inch; sepals inch, larceolate, acute,
with black intramarginul glands; petals exceeding the calyx; styles 3, & inch, a t
least twice the length of the ovary, spreading, not exceeding the stamens.
Capsule 4 inch.
Habztnt: Darjeeling and Sikkim Temperate Himalaya; from Sikkim, altitude
7,000 to 12,000 feet (2,000 to 3,800111.) to Sirmur, altitude 7,000 to 8,000 feet;
Khasia mountains, altitude 4,000 to 6,000 feet; Assam and Burma.
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HYPER[( 'UM MONANTHEMUM Hlc. f. and T.
Stems 4 incll-1 feet, erect, 2-edged, reddish brown. Leaves 3 inch, sessile,
id
with a few black marginal dots beneath. Cymes
obtuse, ~ ~ r l l u c stl-iate-punctnte,
1-3-flowered. Flowcrs with a pair of glandular fringed bracts; sepals linearlanccolate; styles 1/12 inch, equalling the stamens. Capuslc & inch, ovoid.
Habilul :Derjeeling and Sikltim Temperate to Sub-alpine Himalaya; Lachen
and Lachoong Valleys, altitude 11,000 to 12,000 feet (3,000 to 4,000m.).

HYPERICUM JAPONICUM Thunb.
Annual. Stems 1-15 inches, tufted or prostrate, glabrous, 4-angled. Leaves
4 inch or less, three nerved, stem-clasping, oval or ovate, pe1lucid-pumtate,
cymes dichotomous elongated. Flowers 4 inch diameter, yellow; bracts and
sepals ( 3 nerved) linear-lanceolate, entire, acute, glandular and pellucid-punctate
at the apex; petals equalling the calyx; styles 4 the length of the ovary. Capsule
& inch. Seeds ribbed and transversely striate.
Habitat: Darjeeling and Sikkim Temperate and sub-tropical Himalaya, from
Sikkim to Garhwal; alt,itude 2,000 to 5,000 feet extending to the Khasia Mountains, Assam to Burma.
Famil y-TERNSTROEMI ACEA E.
Shrubs rarely climbing, or trees. Leaves alternate, simple (in India. species)
entire or often serrate, usually coriaceous, exstipulate. Plowers handsome, seldo111
small, usually subtended by 2 sepal-like bracts, rarely diclinous, axillary,
1 or more together, rarely in lateral or terminal racemes or panicles; sepals 5,
rarely 4-7, free or slightly connate, the innermost often larger; petals 5, rarely
4-9, free or connate below, imbricate or contorted; stamens numerous (definite
in Sladenia and Stachyurus) free or connate, usually adnate to the base of the
deciduous corolla; anthers basi-fixed or versatile, dehiscing by slits or rarely
by terminal pores; ovary free (&-inferiorin Anneslea), sessile, 3-6-celled (manycelled in Actinidia); styles as many, free or connate, stigmas usually small;
ovules 2 - a in each cell, rarely solitary, never orthotropous. Fruit baccate or
capsular. Seeds few or numerous, placentas axile, albnmen scanty or 0,rarely
copious ; embryo straight or hippocrepiform, cotyledons various.
Genus-EURYA

Thunb,

Shrubs. Leaves glabrous, usually crenate-serrate. Flowers small, dioecioub
sessile or shortly pedicelled in axillary fascicles, or rarely solitary, with persistent bracteoles; sepals 5; petals 5, united a t the base; stamens 15 or less, rarely
5; anthers glabrous; ovary 3 (rarely 2-5)-celled; styles 3 (rarely 2-5) free
or united ; ovules many in the inner angle of each cell. Fruit baccateAlbumen fleshy.
EURYA JAPONICA Thunb.

A small tree, glabrous, branches striate. Flowers about 2 together 2-bracteolate, sepals glabrous.

VAR. Thunbergii Thw., leaves 3-5 x 1-14 inches, elliptic or oblanceolate,
more or less serrate, acuminate in the Sikkim plant.
Habitat: Darjeeling, Sikkim and throughout Sub-Tropical and Temperate
Eastern Himalaya; Sikkim, altitude 5,000 to 10,000 feet, Khasia Mountains,
altitude 3,000 to 6,000 feet (800 to 2000m.), Assam. The species might have
been introduced from Japan.
This tree is often found in the mixed association with Schima wallichii,
generally in the secondary growth of the forest. Sikkim Bhutias in Kalimpong
leave this tree in their cultivated field to be yearly pollarded for manure.
Wood is used for fuel and house posts.
EURYA SYMPLOCINA Blume.

A slender shrub or a small tree. Branches striate, silky at the apex. Leaves
3-5 by 1-14 inches, oblong- elliptic, entire or serrulate above, obtusely acuminate,
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papery, midrib with appressed pubescence; petioles
inch. Flowers i n rather
crowded fascicles; peduncles 3 bracteolate silky ; sepals silky outside.
Habitat: D.trjeeling and Sikkim Central and Eastern Sub-Tropical
Himalaya, altitude 5-7,000 feet (1,500 to 2,500m.) from Nepal to Mishmi.
EURYA ACUMINATA Dc.

A shrub 8-10 feet. Leaves 2-5 by 4-1 inch, narrow oblong-elliptic, serrulatp.,
attenuate-acurninate, midrib softly hairy. Flowers about 5 together shortly
peduncled 2-bracteolate; sepals glabrous.
Habitat: Darjeeling, Sikkim and Temperate and Sub-tropical Himalaya,
altitude 3,000 to 7,000 feet (800 to 2,400m.) from Kumaon to Bhutan.
Genus-ACTINIDIA

Lindl.

Glabrous, strigose or tomentose shrubs, usually climbers. Leaves entire
or serrate, u s ~ ~ a l l ymembranous, feather-veined. Flowers polygamous or
dioecious, in axillary cymes, rarely solitary; sepals 5, slightly imbricate,
subconnate a t the bast; petals 5, somewhat contorted-imbricate; stamens
many; anthers dehiscillg by slits; ovary many-celled; styles as numerous,
divergent and elongated after flowering. Fruit baccate, containing raphides.

AC;TINIDIA CALLOSA Lindl.
-3 shrubby climber or a large scandent bush; stems brown with white
verruculae. Leaves 4-6 by 2-34 inches, membranous, acuminate; petioles
1-14 inches. Flowers $ inch diameter in small lax umbellate cymes, uj]bite;
sepals tomentose, oblong, obtuse. Pediccls wit'li an obsolete bract below the
calyx. Styles clavate. F w i t 3 inch, ovoid. Fruit edible, spa.rssly warted.
Habitat: Darjeeling and 8ikkim Temperate Himalaya, from Garhwal to
Bhutan, altitude 4,000 to 8,000 feet (1,500 to 2,700m.); Khasia RiIountains,
altitude 4,000 to 5,000 feet, Assam.
ACTIDINIA STRIGOSA Hk. f. and Thorns.
A shrubby strigose hispid climber with the habit of A . callosa. Leaves
4-5 by 2-3 inches, ovate or oblong callous2y ciliate or denticulate acuminate;
pet(io1esabout 1 inch. Peduncles short, 2-4 flowered. Flowers Q inch diameter,
shor.tly pedicelled, white; sepals elliptic, obtuse; styles scarcely dilated at the
apex; nearly smooth. Fruit 1 4 inches, ovoid, mucilaginous edihle.
Habitat: Da,rjeeling and Sjkkim Sub-temperate Himalaya., altituds 6,000
to 5,000 feet (2,000 to 2,700m.).
Genus-SAURAUJA

Willd.

Trees or shrubs. Branches usually brown with whitish tubercular dots,
a t first as well as the leaves more or less strigose-pilose or scaly. Leaves
approximate a t the ends of the branches, usually serrate, with parallel
veins diverging from the midrib. Inflorescence lateral, often from the axil0
af fallen leaves, cymose subpaniculate, rarely few-flowered. Bracts usually
small, remote from the calyx. Flowers usually hennnphroditc; sepalf 51
usually connate a t the base; stamens many; anthers dehiscillg by pores;
ovary 3-5-celled; styles as many, distinct or connate; ovules many. Frllit
baccate, rarely dry and subdehiscent.
SAURAUJA NAPAULENSIS DC.
A moderate sized tree, bark thin, reddish brown peeling, youngest
branches, petioles, midrib and peduncles covered with scurfy tom'nluml
mixed with, brown, deciduous, acu.minale scales. Leaves 10-15 by 3-4 inchas#
narrow oblong-elliptic, rounded at the base, rhortly acurninate, *'.3ngi~

beneath; pctioles
sel,g.ate,nearly glabrous above., t lrinl jer~.uginous-i~mc?ztose
l - l +inches. Panicles 2-4 inches; alternately branched with a peduncle about 6
inches; bracteoles deciduous elliptic acute. Flowers fr inch. diameter, pink; scpals
g inch; orbicula,r glabrous; petals a t length recuwed at the apex. Fruit
green, mealy inside, edible, sweet. Seeds redbrown.
Habitnt: Darjeeling and Sikkim Temperate Himalaya, from Bhutan ancl
Sikkim, altitude 5,000 to 7,000 feet (1,500 to 2,500m.) to Garhwal, altitude
2,400 to 5,000 feet', Khasia Mountains, altitude 5,000 feet; Mishmi hill^, Assam.
The leaves of this tree is much used as fodder for the cattle all over Darjeeling
and Sililzinl towns and villages. The tree is often pollarded for this purpose
and on the way to Dsrjeeliiig town and Gangtok in Sikkim the road side
trees are seen often pruned of' their twigs and leaves presenting a n ugly
appearance although the tree in its normal size and form is handsome, but
the wood is useless.
SAUR,AUJA FASCICULATA Wall.

A bush or small tree 20 feet high, tomentose as i11 H. napaulensis,
but the scales t~uncateand tom. Lcaves 7-10 by 2-3 inches, narrow ellipticoblong, acute or rounded at the base ; attenuate-acuminate, obtusely serrate,
glabrous a b o w , ferruginous-tomentose beneath; petioles 1-2 inches. Cymes
inch. linear
2-3 inches, 1-3 flowered glabrous; branches ved; bracteoles
deloid. Plowers 4 inch diameter, pedicelled, subcampanulnte, white then pink;
sepals & ilich, ovate, obtuse.
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Habitat: Darjeeling, Sikkiill and Easter11 Sub-Tropical Himalaya; Nepal
to Sikkiin, altitude 2,OCO to 4,000 feet (500 to 1,500m.).

SAURAITJA PTTNDCANA Wall.
Leaves 8-11 by 3-4 inchtbs, elliptic obtuse, acztn,innic; pctioles 1-2 inches.
Cymes 3 inches, rarely solitary; bracteoles 1112-i inch. cymes mamy-flowered
scaly; b~.acteol~s
broadly orccte; flowers 314 inch diameter, pinX; sc>palu
inch,
broadly ovate, ronnded.

t-4

Nnbittrt: Darjeeling and Siklrim Sub-Tropic.al Hirnn1nj.a; altitucic: 3,UOO to
5,000 feet (800 to 1,5001n.); I<ha,sin Monntains, nl tit 11tlc1 P,OGO lo 4,000
feet; RTishmi Hills, Assam, extending to Burnla.

G1al)rous shrubs or small trees. Leaves serrate, mc~nbranous. Flowera
small, in short lateral spikes or racemes. Bractc 2, connate at the base.
Sepals 4, strongly imbricate. Petals 4, free. Stamens 8; afitllers dehiseing
by slits. Ovary 4-celled; style simple, stigma capitate; peltate; ovules
many. Berry 4-celled. Cotyledons elliptic, radicle short.
STACHYIJRUS HIMALAICUS Hook. f. and il'homs.
tl small tree with straggling b7,anches. Leaves 4-6 by 13-2 inches, ovate,
altenuate acuminate, with a rounded base, jincly sc/rate, the veins strongly
inch. Spikes 2-3 inches, erect. Berries
reticulated beneath; petioles
subsessile subglobose the size of a small pea.
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Habitat: Da,rjeeling and Sikkim Sub-Tropical ~ n dTemperate Eastern
Temperate Himalaya; Nepal to Sikkim, altitude 5,000 to 8,000 feet (1,500
to 2,80Om.), Bhutan.
Genus-SC: H IMA Keinw.
Trees with papery evergreen leaves. Peduncltu usually erect, axillary
or solitary, or the uppermost shortly racemecl. Flowers handsome, 2bracteolate; sepals 5, subeclual; petals 5, m<xch larger, connate at the
base, the outermost concave and sub-cucullate; stamens many, adnate
to the base of the petals; ovary 5 (rarely 4-6)-,elled; styles simple or
dlightly lobed a t the apex with broad spreading stigmas; ovules 2-6 in
each cell, attached laterally, sub-pendulous. Ca1,sule woody, depressedglobose, loculicidal, with a persistent axis. Seeds flat, ltidney -shaped, dorsally
winged, hilum central, albumen scanty; cotyledons foliaceous, flat or
crumpled, accumbent; radicle inferior, curved upwards.
SCHIMA WALLICHII Choisy.

A very large tree 80-100 feet tall, with rough or sw.ooth, pale or brown bark.
Leaves 6-7 by 2-3 inches, entire or obscurely cr.entr/e-serrate, elliptic-oblong,
tapering or rounded below, acute or slightly acunzina.!e, glabrous and forked
la!eral veins, raddish-ceined above, reticulate and inore r , . less pubescent beneath;
petiole 9 inch, pubescent. Poclunclos rather lender; I ~ i ~ ~ c tinch,
s
alternate,
narrow oblong, retuse. Flowers 19-2 inches diameter i n short terminn1 racenae~
white, fragrant; peduncle 2-2 inches; with minute white ,rynrts; sepals Q inch 10%
with pubescent-ciliate margins, glabrous, or slightly ~llibescentoutside; petals
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cadl1cou~,pubescent outsicle a t the lease; stamens vellnw. Fruit
diameters, pubescent when young, afterwards minutely warted.
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Habitnt: Darjeeling, Sililrim and throughout Sub-Tropical Eastern
Himalaya, from Nepal and Sikkim, altitudo 2,000 to 5,000 feet (300 to
1,800~1.)
to Bhutan, Assalo, Chittagong and t,he Ichasia Mountains, Assam,
altitude 2,000 to 4,000 f m t extending to Burma.
One of the exceedingly common dominant tree in the middle hill forests
all over Darjeeling ancl SibIcim Himalaya. On the way to Darjeeling, Kalimpong
and Gangtok (Sikkim) tho roacls during spring and summer-from March to
May-are found strewn oxer with the white flowcrs of Schima Wallichii. The
wood is red or reddish brow11 a,nd the timber is used for various purposes.
The most important use is the manufacture of Veneer, ancl several Veneer
manufacturing firms in Siliguri and Odlabari thrive on this tree. They supply
the bulk of the reqniremont for the tea chests for packing tea.
Genus-THEA*

LINN.

Trees or shrubs. Lea~res evergreen, serrate, coriaceous or membranous.
Plowers axillary, solitary, or a.gfregated, sessile or shortly stalked, often handsome; sepals 5-6, unequal, graduat,ing from the bracts towards the petals;
petals slightly coherent, a t t'he base; st,amens numerous, the outermost in
inany rows, slightly or al~llostwholly monadelphous, adherent to the base
of the petals; the innermost, 5-12, freo; ovary 3-5-celled; styles free to the
base, or inoro or less united; ovules 4-5 in each cell, pendulous. Capsule woody,
usually short, loculicidal. Bcods nlostly solit.ary in each cell, wingless, albumen
0; embryo straight, cotylcclons t.hick, radicle short, superior.
THEA SINENSTS 1~'n 1 2 .
A shrub, qenol-ally 3-G feet. high. Branchlets glabrous; buds silky. Leaves
4-8 by l-J-2+i~ic~hos,
elliptic ob1on.g acute cuspeda,te-acu~ninnte,
tapering at either
in young stage; petiolo 4
end, more or less ~prrntp, rather i~~embranous
inch. Pcdnllclcs 2-3 hractcatc?. Flo~vors 11 inch diameter, white; sepals

-

*In Hookor's flora^ of Rril.i*.hI l n l i e Val. I, P292-?!13, \Ir. T. l'hlsolt,on Dyer described the g e m as C o m ~ l l i n
rolln\vinfi (:rtreru l'la~atnrto~r.
Thr, spcrios dencri1,ed nro 11ncler two nection~ Sec. I. 'I'hen Linn. If lowers
nodding. sopnls 1)ersi~tent.Ser. I1 ('at~~allio
propor, Jlllo~cers erect, sepals deciduous. B u t atudy o f those
RP@ri~n
an11thoir v~\rint,ionnin tho licl~iIrcl tflro m~tliort,o rnriuidor t.llnt such distinctions are not fixed character
and tho npcrirs closrril,cd in F. 13. I . n I L he
~
tnlton a* vnrieties. ('n111r1lCzIRaqcsn Groft.. is taken a s the spocific
in 11'. B. 1. \!,ill1 ' I ' l ~ n
c h i r ~ r n v i Idinn.
.~
ns a synoiiyln. B u t tho author follo\ss tho presont ~ ~ o m e n c l e t u r e
Ren~rallynrcept<\rl.

orbi-ular, glabrous, wil8 mernblnn~ozrsciliate edges; p e r a ~ sfully open, broadly
obovate; stamens glabrous; styles united for 4 their lengtll. Capsule leathery,
trigonozis; ctlls 1- rarely 2-seeded. Seeds 3 inch diameter, nearly globose or
obtwely an,gled, smooth, pale brown. The cultivated forms vary with more
contracted habit, smaller, more obtuse and coriaceous leaves, and a pubescent
calyx.
Habitat: Cultivated in the Terai and I)nars, a11 over Jalpaigud, Siliguri
and Darjceling districts, and also in the West in Dehradun (U. P.). It is also
widely cultivated in upper Assam, Cachar. ('cylon plarltations alao cover
thousands of acres and are a rival to the East Himalayan tea plantations.
Probably wild stock of the tea plant can be traced in the forests across
Manipur-Burma border where 20-30 feet tall trees are said to have been
discovered in their wild state (as reported by P. Kingdon-ward in his
book-"Pilgrimage
for plants"). Rut in the old nursery and even in the
Lloyd Botanic Garden, Darjeeling, where the tea plant is left to grow,
i t becomes a small tree, 20-25 feet tall. Ordinarily the tea bushes are
pruned to a spocifiecl height giving a flat umbrclla-liko shape. The uniformly
green levelled flat tops of tc3 plant in t,hc plantation under shade trees of
Albizia sp. look like a vast green field soothing to the eyes. Whcn young
Tephrosia candidu and Crotulu~,iaan~gyroidrsoffer shade to seedlings and
also supply compost for enriching the soil with their nitrogen nodules.
The young top shoots-a leaf bud with two or more leaves is picked or
snipped off by hand and transported to the factory. Here these leaves are
withered, rolled, fermented and dried with thc help of modern machineries.
They aro thon sorter1 and gratlorl into different qualities and paclred 11p and
transported to the rr~arket for salr or for export. 'l'hc tea plantation and
industry is an important solircr of cnl.ning fortrig11 morlcy and thereby anriching the country.
There oxists also enormous ~,osqibilit~
of extracting and mannfacturing caffine
from tons of pruner1 tca loavcs loft to rot on tho gronnd anrl from tea wastes
as strongly recommellrlerl hg the Hllssinll experts Dr. Itchlrov arid Dr. ~ebalchich
who paid a visit to thc t n , ~pli~llt~tiolls
a11d plantati~rlof rnedici~lalplallts Of
West Bengnl in Fel~runry1!)5H. This matter is a t prcsc.nt rc~cacit'ingduo ~ ~ 1 1
sidoration of thc G o ~ c ~ ~ ~ ~ lof
~ nWcst
c r l L Bollgal ant1 (:ovor~irnol~t
of India.

-

T H E A DR,UPIFERA LOUR .
A shrub or sinnll tree, with much divided slender branches. Branchlets
slightly puber~tlent; buds with loose scales, sparingly pubescent. Leaves 3-4
by 1-14 i n c h ~ s ,elliptic or piliptic-oblong, tape~inqbelozu ir-ith cr long act~niinate
upex co~icrceozi.~,
::ci.~ ulufe especially towards thc apex, oficn slightly revolu tc;
veins faint; petiolo
inch. Flowers 1$ inch dirrnletpi., whit?, with the odour
of cherry-laurel; sepals orbicular, silky externally; petals obovatc, omarginate,
scarcely hairy externally; stamens glabrous styles ncarly frce, woolly a t
the base; ovary woolly. Capsule nearly 1 i11c.h diameter, a t first pyriforin
and pubescent, ultimately depressed-globose and ~11100th.Sceds 1-3.
Cnmelliu japonica and C. ,Sa.sanquu, of China alltl Japan, have loss
acuminate leaves, obrordate or 2-lobed petals and connate styles.
liabitat: Dnrjceling, Sikkim and other parts of sub-tropical and
Temperate Eastern Himalaya; altitude 3,000 to 7,000 feet (800 to 2,400m.); from
Nepal to Bhutan and Khasia Mountains, Assam, altitude 5,000 to 8,000 feet.

Resinous trees, rarely climbing shrubs. Leaves alternat.e, simple, quite
entire, rarely sinuate-crenatn, with parallol lateral nerves; st,ipules usually
sma.11 and deciduons, or inconsl~icuous, somet'iinos larger and persistent, or
fugitive, leaving an annular scar. D'lo\vers usually sweot-scent'ed in few or inanyflowered axillary and torinina.1 racemes or panicles; bracts usually minute
or 0, rarely larger and porsistci~t;c,nlyx-tube fret) and ra,mpanulate, or very
short and adnate t,o the base of the ovary; pet'als contorted, connate a t the
base or free; stainens w , 15, 10, or 6, hypogynous or subperigynous, free,
connate, or adnat,e to t.he petals, filanlents short,, often dilated a t the base;
anthers 2-cellctl, the ollter val\rcs somet.iines larger, cor~llcct~ive
oft'cn aristato
or with an ol)t.use al)pe;tdagc>; ovary slightly iniinersed in the torus, usually
3, rn:.c:ly 2 or l-c~:llotl; st.ylc s111)ulateor fleshy, c?.nt,ireor wit,h 3 inii1ut.e stigms.tic. 1ol)os; 0\-111(?,i
a.natropons. 'l in each ct:ll, pendulous or laterally affixed.
E'l,rlit usu;tlly nlli-liko, son;~tinir:s ca.l,sular a ~ i d3-valvetl, 1 , rarely 2-seedC>d,
ac.(,olnpa.~lic?cl
I)y t,ltc? vnl-iously nc~crc!scr.nt calyx of which two or -iwro
lohos nro usually clevc:lol)c?cl into linear \!rings. Reed osalbn~nouscot,ylcdons
flt!slly, cbq~~al
01- uncqnnl, stra,ight or 111or~or less l)la,ited and crumpled; ra.diclo
(lir('(:tcxcitowt~rtlathn hilu~n,us~tnllyincludcd bctwcen the cotylcdons.

Genus-SHOREA

Roxb.

Glabrous, mealy, or pubescent resinous trees. Leaves entire or subrepand,
feather-veined, with the intermediate reticulations often inconspicuous; stipules
large coriaceous and 1m-sistent, or minute and fugacious. Flowers in axillary or
terminal lax cymose panicles; bracts persistent, caducous or 0 ; calyx-tube
very short, adnate to the receptacle; segments ovate or lanceolate, imbricate;
stamens 15 or 20-100; anthers ovate or oblong, rarely linear; connective subulatecuspidate, rarely inappendiculate; valves obtuse, rarely cuspidate, equal or the
outer slightly larger; ovary 3-celled, cells 2 ovuled; style subulate, stigma entire
or 3-toothed. Capsule leathery, indehiscent usually 1-seeded, closely surrounded by the bases of the accrescent calyx-segments 3 or more rarely all of
which are developed into 10-veined linear wings. Cotyledons fleshy, unequal,
usually inclosing the superior radicle.
SHOREA ROBUSTA Guertn. f.
A very large tree, 30 to 150 feet high; but often occurring in a stlinted form.
Leaves 6-10 by 4-6 inches, ovate oblong acuminate base cordate, glabrous lateral
nerves about 1 2 pnirs; petioles 2-1 inch; stipules 3 inch, fnlcate, pubescent.
Panicles 5-9 inches long, terminal or axillary lax clotl~ed as well as the
Jlowers with pale velvety pubescence, branches unilateral, racemose. Flowers pale
yellou~ or cream coloured, sub-sessile; petals about fr inch long, pale yellow,
tapering .zip~ocirds, 12-13-nerved. Anthers with n bearded appendage; ovary
pnbesccnt; stigma 3-clentic~clate.Fruiting-calyx with the segmellts sometimes
subeclual, bases
inch, ovate, pubescent; zoings 24 inches, linear, obtu~e,
10-newed.
Habitat: Dn.rjeeling and Silikim, t,hroughout t.ho Terai and Dooars and
other parts of the Tropical Himalaya, and the plains of India. The tree of
good quality is specially confined t o the base of the West and the East
Himalaya from Nepal to Darjeeling and Sikkim to Assam, ascending up to
about 3,000 feet (0-1,000m.)
The wood of t,he Sal tree; is very commonly used in Rengal and it ranks
llert to teak; the resin-rlammcr is extensively used as a substitute for pitch and
I ) n r n t , as incense.

It is a gregarious species of the Trrai and nllars and attain hegc girth and
height. The bark is brown and marked with longitudinal fissures. I t often forma

a pure or mixcd association in lower hill forest, and is the most cornnlon spcc es
It is the chief sourcc of revenue of thc
Forest Department and the timber is used for railway sleepers and the balk
for tanizing.
,,f the foot-hills of thc Himalaya.

Herbs, shl ubs or rarely soft-wooded trees, with nucilagu~ousrarely acid
juice, and tenacious inner bark; berbaceous portions generally more or less
densely covered with stellate hairs. Leaves alternate, palminerved simple lobed
or rarely compound. Stipules free, sometimes caducous. Bracteoles 3 or more,
scattered or approximate, free or combined, often forming an epi-calyx. Flowers
axillary or terminal, solita,ry fascicled or cymoso-paniculate, regular,
hermaphrodite or 1-sexual; sepals 5, valvate, free or connate; petals 5, twistedimbricate; stanlens a rarely definite, adnate t o the base of the petals; filameiits
monadelphous, forming a tube, rarely a column; anthers oblong or reniform,
cells sinuous or twisted, linear or annular, ultimately 1-celled, bursting
longitudinally; pollen globose, granular, muriculate; ovary 2-many-celled,
entire: 01. lobed, of 2-5 or usually more carpels \r~horledround a central axis;
styles connate below or throughout their length; stigmas linear peltate
spathulate or capitate; ovules 1 or more. curved, attached to the inner angle of
each carpcl. Fruit of dry indehiscent or delliscent cocci, or capsular and
loculicidal, sometimes largc and woody. Seeds reniform or obvoid, glabrous
hairy silky or woolly; alhumen scanty often mucilaginous or 0 ; embryo curved:
cotyledons leafy, usually folded or crumpled.
Genus-RIALVA

Linn.

Downey herbs. Leaves lobed. Flowers in axillary tufts; bracteoles 3, distinct;
sepak 5, coilnate a t the base; petals emargenate, connate a t the extreme base;
staminal-tube antheriferous to the top, without sterile l;eet,h; ovary many-celled;
styles as maay as the carpels, st.igmas linear; ovules 1 in each cell. Ripe carpels
I-seeded, indehiscent, serparating from a short conical t,orus. Seed ascending.
MALVA VERTICILLATA Li7z.n.
An crect annual or perc.nnia1 pubescent herb. Stem branched, 2-4 feet high.
Leaves co~.date, su.hoybiculnr, 5-G-lobed, down.?/; petiole 0-7 inches. Flowers
small, ncarly sessile, in densely crowded cluste?.s; bra'cteoles linear; sepals
d~ltoid-lr~nceolnte
; peta,ls notched, slight,ly longer than t,he sepals. Carpels

10-12, enclosed within the occrescent calyx, netted o~ the sides, prominently ribbpd
at the b(rck.
Habitat: Dnrjeeling and Silrkinl Temperate and Sub-alpine Himalaya,
ascending to 6,000-12,000 feet (1,500 to 2,80Om.), from Assam and Sikkim
to Kumaon and Lahul; Nilghiris Mountains, common in corn fields and
waste places as weeds.
MALVA SILVESTRIS Linn.
An erect rather glabrous annual herbo, 1-3 feet high. Leaves cordate,
rounded, lobed; petiole 4-5 inches. Peduncles about 1 inch. Bracteoles ovate,
entire, shorter than the bell-sl~apedcalyx. Corolla 19 inches diameter; petals
notched, clazu-bearded. Carpels reticulated, downy or glabrous.
Habitat: Darjeeling, Siltlriin, occasional but more frequently met with
in the Western temperate Himalaya, from Kumaon, altitude 2,500 feet
(600 to 800 m.) to Iiashmir.
Genus-SIDA

Linn.

Herbs or undershrubs. Leaves simple or lob&. Bracteoles 0 . Calyx or 5
valvate sepals, tubular below. Corolla of 5 petals, free above, connate below
ancl atlnate to the tube of the stamens. Staminal-tube divitling a t the summit
into nunlerol~santher-bearing filaments. Carpels 5 or more, whorled; styles
as many as the carpels, stigmas terminal. Ripe carpels separating from the
axis, generally 2-awnecl a t the summit, and clehiscing irregularly or by a small
chink. Seed solitary, pendulous or horizontal; radicle superior.
SIDA RHOMBIPOLIA J~2n.n.
'
Very variable, perennial, shrubby, erect or prostrate herb, glabrous or
with scattered stellate hairs. Leaves polymorphons tapering at the base,
more or less rhomboid, under side hoary, rarely green; stipules linenrs~taceous, longer than the petiole. Peduncle rarely less than twice as long as
the petiole, axillary or clustered a t the ends of the branches. Flowers yellow,
rarely white; sepals acuminate. Carpels 10 awned or not as long as hllc
calyx, smooth or reticulate. Very variable in form of leaf, relative length of
peduncle, position of joint, and size of the car~~ellary
awns.-This species and
its alliea yield g o d fibre.

There are several varieties according to the variations in leaves, colour of'
flowers, white, pale yellow or yellow. S. retusa Linn. is rightly considered as
a variety in F. B. I.
Habitat: Darjeeling and Sikkim foot-hills. Widely distributed throughout
India and found in waste places, road sides and in grassy lawns throughout
the plains and in the Terai from s3a level ta 1,000 feet (300m.). The plant
particularly the white flowered variety is used for medicinal purposes.
SIDA CORDIFOT,IA Linn.
Annual or perennial erect downy herb. Leaves 14-2 by 1-If inches, cordateoblong obtuse crenate, very downy on both surfaces; petiole as long as the leaf;
stipules linear, half the length of the petiole. Peduncles jointed near
t,he flower, lower distant longer than the petioles, upper crowded very short.
Flowers yellow. Carpels fu~,rowed at the buck, sides reticulated. Flowering
with the other species in the rainy and cool seasons.
Habitat: Darjeeling and Sikkim foot-hills. Generally distributed throughout
the plains of tropical and sub-tropical India.
Other species Sida veronicaefolia Linn. a trailing or bushy nerb, easily
distinguished by suborbicular cordate leaves, carpels with two rather long
awns. Urpna lobata L., of the same family are often met with in rather open
places and jungles in the Terai forest as small undershrubs.
Species of Hibiscus, H . Scendens Roxb., a large climber, H. f r q r o u s Roxb.,
a scandant shrub and H . surattensis Linn., a softly downy climber with
prickles mixed with Sida, Urena and otlier Malvaceous weeds are found to
~cclirin the lower hill forests as undergrowth of the rather open jung1:s
up to an elevation of 3000 feet (1,OOOm.) often in the Tista, Jaldhaka and
other rivcr valleys in the forests of Terai and Duars. See descriptions under
Hibiscu.~.
Genus-DICELLOSTY LES Benth.
Trees, more or less covered with stellate down. Leaves simple or slightly
lobed. 1nflol.esccnce panicled; bracteoles 4-6, lanceolate, connate a t the base,
longer tliaii the calyx. Sepals 6, ovate, connate below the middle, internally

proviclecl at the base with a ring of fleshy tubercles. Petals oblong, unsymmetrical, connate a t the base. Filaments many, connate at the very base.
Ovary 2-4-celled; styles 2, connate below the middle, stigmas large globose;
ovules 2 in each cell, collateral, ascending. Capsule globose, hispid, 8-lobed,
splitting into 2 (or more) indehiscent cocci. Seeds solitary, reniform, albumen
fleehy; cotyledoiis folded.
DI('ELLOSTY1,ES JUJUBIFOI,IA Benth.
A tree. Leaves 3 hy 2 inches, oiwte-acute, 09. ocate-lanceolate, entire or obscu~.~l~
lobed, rounded a t the b a ~ e ,glab~ous above, closely felted b~neath,5-nerved,
nerves covergent; petiole $ inch, stellate-tomentose. Inflorescence panicled.
Mature flower 1+ inches diameter. Bracteoles oblong-lunceolute many-~ibbed.
Sepals oblong, half the length of the bracteoles. Petals oblong, obtuse, oblique,
nearly as long as the bracteoles. Filaments 25-30, free nearly to the base:
anthers reniform. Ovary globose; style cylindric below, branched above.
Hubitnt: Darjeeling, silt kin^ and other parts of the Eastern tropical
Himalaya; Sikkim and Bhutan Nountair~s600 to 1,600 fcct. (200 to 500111.)
Genus-HIBISC'US Jledilc.
Herbs shrubs or trees. Leaves stipulate, ubually more or less palmatelylobed. Infloreecence auillary. Bracteoles 5 or more, rarely fewer or 0, free,
or connate a t the base. Calyx 5-toothed or 5-fid, valvate, sometimes spathaceous and circumsciss. Petals 5, connate a t the base with the staminaltube. Staminal-tube truncate or 5-toothed a t the ~unimit;filampntg many;
anthers reniform, l-celled. Ovary 5-celled, cells opposite the pepals, each
with 3 or more ovules; styles 5 , connate below, stigma capitate or subspathulate. C'apsule loculicidally 5-valved, sornetimes with a separate endocarp,
or with fake dissapiments forming a, spuriou.~ly10-celled fruit. Seeds glabrous, hairy or woolly.
HIBISCUS SC'ANDENS Roxb.
A shrub scandent or climbing orer lofty trees. Young shoots thinly stellatetomentose. Leaves 3-8 by 2-5 incher~,cordate ovate or ovate-acuminate, dental?,
sometimes 3-clnglecl or 3-lobed, lobes deltoid-lanceolat~;petiole 1 inch pilose.
Stipulea linen?,-lnnceolate, dccitluou~. Peduncles 1 inch; flower-buds globoseFlowers 1f inch cliamcter; many in Termillal panicles sepals ot)long-lanceolate,
dizhtly exceeding the 1,ractroles; corolla twice the size of the calyx, while
or yellow with a crirnson cenl?'~.

dabitat: Darjeeling, Sikliim a l ~ dother pa.rts of Tropical Eastern Himalaya from Sikkim to Assam [)order ascending from sea level to 3,600 feet
(1,200m.)
HIBISCSCUS PUNGENS Roxb.
Annual or perennial bristly herb. Stein erect, branches ascending, bristly
and with scattered black dots. Leaves 5-8 inches, cordate roundish, deeply
7-lobed, lobes oblng acuminate, toothed, upper ones 3-lobed; petiole
8-10 inches. Stipules broad lanceolat >, upper linear-setaceous. Peduncles
1-2 inchcs, racemose. Bracteoles 4-5, 1 inch, persistent obiong, lanceolate
acuminate, accrescent. Calyx 6-toothed. Corolla yellow with a purple centre,
5 inches, diameter. Column antheriferous th~oughout.Capsule 2 inch.
Habitat: Darjeeling, Sikkim and other parts the Tropical Himalaya,
from Iiumaon to Sikkim, altitude 2,000 to 5,000 feet (500 to 1,700m.)
Ichasia Mountains, Assam.
HIBISCUS SOLANDRA L'Her.
Erect slightly villous annual herb. Lower leaves on long petioles, upper
palmately lobed, or entire, uppermost 3-fid. Peduncles 1+ inches, 1-flowered,
jointred near the top, arranged in a terminal loose leafless raceme. Bracteoles
linear, usu.ally 0. Flower yellow, 2 inch diameter; sepals lanceolate, 3-nerved,
connate a t the base, as long as the ovoid beaked capsule. Seeds blackish
tubercled.
Habitat: Darjeeling, Sikliim and hotter parts of India, from the N. W.
Provinces to Sikkim and from ICutnaon and Burma Sea level to 1,500 feet
(500m.)
HIUTS('l7S FH.AGRAN8 Roxb.

A scandent shrub or a small trec. Yomlg leaves 3-4 by 3 inches cordateovate, acumiltate, pubescent s~rrrrte; petiole 2:: inches. Pedu~lcle axillary,
panicled, 2-3 inches, jointed ~~etzr
the top. Flowers axillary and terminal;
sepals 5, ovate-lanccolatc, connate below longer than the ovate bracteoles;
corolla 24 inches diameter ?ohite, frclgrnnt. Citpsule 1 i uch, cylindric, dov)n,y,
longer than the persistent calyx. Secds covered with lo7zg white hairs.
flabitat: Darjeelirlg and Siltltirn Terai and Duars in the forest and its
outskirt, ascending froill the sea level to 3,000 feet (1,000m.)

Hibiscus mutabilis Linn., an ornamental bushy aroborescel~tplant with
5-lobed loaves and white or pink (in the morning and red in the evening)
flowers are grown in the gardcn. H . rosa sinensis L. of various varieties and
H. sy~.irccus Linn., white and blue single or double flowered forms are also
grown in garden up to 4,000 feet. Abutilon indicum C:. Don., a perennial bushy
shrub with cordate or irregularly toothed leaves, with yellow flowers opening
towards the sunset, and carpels 15-20, ridged with spreading awn is a
comrnon rather ornamental shrub in the plains of Tropical India but often
found ascendiiig up to 3,000 feet in the foot hills of Darjeeling and Sikkim
extending to Assam. The root of this plant is supposed to be a specific
remedy for leucoderma, 1 oz. of root juice, 1 oz. pure honey, 1 0%. of Chaulmoogra oil and 1 oz. sandle wood paste made into an emulsion or paste if
applied regularly cures some types of leucoderma.

Herbs, shrubs (rarely climbing), or trees, herbaceous portions usually more
or less pubescent. Bark usually abounding in mucilage, nner fibrous. Leaves
alternate, simple, lobed or digitate, stipulate. Inflorescence axillary or terminal
usually cymose. Flowers regular, uni-or bisexual; sepals 5, more or less connate,
rarely completely so; petals 5 or 0; androecium columnar or tubular, of many
stamens, or rarely stamens few, free; anthers in heads, or in a single ring at
the apex of the column, or dispersed on the outside of the tube, or arranged
along the edge of a cup or tube, with intervening staminodes or sterile stamens;
ant,her-cells always 2, parallel or divergent; ovary free, 2-5-celled, rarely of 1
carpel, sessile or stalked; styles consolidated, or as many as the cells of the
ovary. Ovules many or few, attached to the inner angle of the carpels, anatropous, ascending or horizontal, raphe ventral or lateral. Fruit dry or fleshy,
dehiscent or inclehiscent. Seeds sometimes arillate, albuminous or exalbuminous;
cotyledons leafy, flat, folded or convolute, radicle pointir~gin various directions
in dift'erent species.
GenusCTEHCULIA Linn.
Trees or shrubs. Leaves simple, palmately lobed or cligitate. Inflorescence
pmicled, axillary or terminal. Flowers polygamous.; calyx tubular, 4-5-parted,
often ccloured; potals 0. Stamina1 column bearing a head or ring ol sessile,

Abutilon indieurn 0 . Don.

2-celled anthers. Pistil sessile or stipitate, of 4-5 carpels opposite the sepals,
each 2-many-ovuled; styles connate a t the base, stigmas as many as the carpels,
free, radiating. Ripe carpels distinct, follicular, sessile or stipitate, woody
or membranous. Seecls 1 or many, naked, sometimes arillate, sometimes winged ;
albumen bipartite, flat or folded ; cotyledons flat, thin, adhering to the albumen,
or thick and fleshy ; radicle near to or remote from the hilum.

A tree. Bark ashy. Leaves 4-8 by 1-3 inches, ocal or oblong-lanceolate
suddenly acuminate, base rounded petiole 9-1 inch, thickened a t both ends;
stipules subulate. Racemes 2 inches, (erect) axillary, few-flowered pedicels
erectopatent sparingly stellate-pilose. Flowers most numerous; calyx
inch
diameter, scarlet campanulate, 5-parted, segments oblong-lanceolate, spreading,
longer than the tube. Follicles 1-5, 3 inches, lanceolate, beaked, downyscaberulous, pink. Seeds 4-8, black, ovoid, albumen scanty ; cotyledons thick.
Habitat : Darjeeliilg and Siltltim Temperate Himalaya, ascending in Sikkim
6,000 feet (2,000m.). extending to Assam.
STERCTJLIA COCCINEA Roxb.
A small tree. Leaves 4-8 by 1-3 inches, lanceolate abru.ptly acuminate, quite
entire, glabi,ous or sometimes with scanty stellate hairs beneath; petiole 1 inch,
hairy, apex thickened; stipules subulate. Panicles lax drooping, equalling the
leaves, ultimate peciicels capillary, as long as the flowers. Bracteoles subulate.
Flower-buds lanceolate from a broad base. Flowers 14 inches diameter, green
externally, pink within; sepals incurved, woolly tips coherent or free, sometimes
spreading. Follicles 4-5 inches, lanceolate, beaked, downy externally, crimson
on both surfaces. Seeds 4-8, ovoitl, smooth, albumen scanty, bipartite.
Habitat: Darjeeling, Sikkim and other parts of Tropical Eastern Himalaya,
Sikkim, 3,000 to 6,000 feet (1,500 to 2,00Om.), Bhutan and the Khasia
Mountains, Assam.
STERCULIA VILLOSA Rozb.
ill

A middle sized tree of the lower hill forests of the Terai and Duars, common
tho mixed forests a t the foot hills. Bark greyish brown exuding a clear

gum. Leaves broad 5-7 lobed like those of a maple, velvety beneath ulith
sprpadi7tg 10t1e1. soft h ~ i r s .Flowering towarcls the end of January anil
Pebr~iaryafter the shedding of the leaves. Flowers delicate, borne on perdulous
panicles, pink and bz~ff. Fruiting towards the end of March to April.
Pollicles covered with rusty stellate hairs. Fruit bright red when ripe. Ascending
from the foot hill t o 3,000 feet (1,000m.).
The tree is medicinal. The gum is used in deseases of cattle. The fibres
tied t o t,he ai'fected part is said to be a remedy for rheumatism by the tribal
people of Jalpniguri dooars. The young twigs are used in asthama in Gujrat
STERCULIA FULCENS Wall.
A small tree. Leaves 10 by 6 inches, coldate angular obscu~ly3-lobed, scabrid
above pubescent beneath with yellowish tinge. Flowers h-$ in. yellow; calyx downy.
This is a tree of the lower hill forests from the sea level to 3,000 feet
(1,000m.) in the Terai and Dooars of Darjeeling and Siklrjm Himalaya. It is
rather common in the west of the Tista river where it stops spreading
further and abruptly encls. It was not found to occur again until east of Raidok.
The roots of the young trees have tubers which are eaten by the Lepchas.
Pterospermum acerifoliz~mWillri This tree also occurs abundantly in the lower
hill forests of Terai and Duars of Darjeeling and Sikltim Himalaya ascending
u p t o 4,000 (1,400m.) The bark is grey, thin, smooth. Leaves large orbicular,
palmate rarely peltate, somewhat glabrous above, grey tomentose underneath.
The leaves are often uwd as plates and for packing. Flowers large white strongly
sweet scenled which are sometimes lrept by the local people under their bed to
drive out bugs ancl other insects. Fruit 5-seeclecl ca,psule covered with brown
tomentum. Seetls winged. The rich cssential oil of thc flowcrs can be used
as a much prized scent.
Genus-REEVESIA

Lindl.

Shrubs or trees. Leaves simple. Plowers numerous, white, in terminal much
branched cymes; calyx campanolate or funnel-shaperl, 6-fiil; petals clawed;
St,amioal-column adnnte to thc gynophore, bearing a globose hem1 of %-ceiie(l
anthers, cells diverging, ultimately confluent; ovary 5-lobetl, 5-celletl; stigma

5-lobetl; orn1t.s 2 in each cell, pendulous, anatropous: raphe turned
away from t l ~ e~ , l s c e ra.
~ t Capsule woody septicitlally 5-valved. Seeds 1-2
s n p e r p o ~ ~nscc~~cling
d,
ol)long, compressed, winged downwards, hilum lateral
near the top; iill)uine~lflcshy; cotyledons flat, foliaceous, radicle inferior.
REEVESIA WALL1C:HII Br.
A tree 50 feel tall. Leaves 3 by l a inch, quite entire, 1-nerved, thinly stellatehairy; petiole thickened a t both ends; stipules deciduous. Cymes paniclerl,
dense, from tlre arils of the fallen leaves, ultimate pedicels as long as the
flowers, jointed, 2-bracteolata. Flower-buds pyriform. Clalyx & inch, a t first
closed, afterwards 5-fid. Petals white, spat hulate, clawed, exceetling the: calyx.
Stamina1 coluinn slender, longer than the flower, with 5 very short terminal
divisions, each bearing 3 extrorse anthers; connectirc thick. Carpels pubeucent;
style very short. Capsule 13-2 inches, pendulous, woody, oblong, obtuse, 5-lobed,
lobes kcelrd, septicidally dehiscent, ultimately separating through the dorsal
suture also. Seeds pendulous.
Habitat: Dar jeeling and Sikl<im, throl~gllout Eastern tropical Himalaya;
Bhutan to Khasia Mountains, altitlitle 3,000 to 4,000 feet (800 t o 1,400111.).
REEVESIA PUBESCENS Mast.

A fairly large tree; branches tliinly sprinkled with stellate-hairs. Leaves 4-5 by
2-2$ inches, oblong ncuminote bnse cordate subco~iuc~ous,glab~.escent above,
thinly stellccfr hni7.y or pubescent be7/ecttlr, nerves stcllatc hairy beneath;
petiole 1 inch. Panicle terminal, many-flowered, petluncles, pedicels, anrl calyx
inch,
pubescent, ultimate pedicels shorter than the flower. Calyx
infundibuliform, 5-lobed, lobes broadly ovate acute; petals pink, linearspnthulnte, twice the length of the calyx; stamina1 column stout, 4 times longer
than the calyx.
Hnbitnt: llarjecling, Silrkim and other parts of Eastern Tropical Himalaya;
extending to Bhutan occurring from 2,400 t o 4,500 feet. (800 to 1,500m.) not
very common.
Kleinho~qiaho.~pitaLinn. A hanclsome introduced but thoroughly acclima
tised csotic trc- with t,anclles of pale pink or rose coloured flowers. Planted
dong the roatl-sitlc for ornnment,al purpose. I t is also met with as a n avenue
tree in t,hc l o ~ r c rhill forcnt,~of the Terai and Duars.

It is known as l ' l y e clnti;yol~on,fbr its rusembla.nce to the flowers of the
ornamental climber Antigonolz leptopus Endl.

Genus-MELOCHIA Linn.
Herbs or undershrubs, more or less downy. Leaves simple, flowers small,
clustered or loosely panicled, sepals 5, connate below; petals 5, ~pathulat~,
marcescent; st.amens 5, opposite t o the petals, connate below into a tube;
anthers extrorse, 2-lobed, lobes parallel; ovary sessile, 5-celled; cells opposite
the petals, 2-ovuled; styles 5, free or connate a t the base. Capsule loculicidally
5-valvecl. Seeds ascending, albuminous; embryo straight, cotyledons flat, radicle next the hilum.
MELOCHIA ClORCHORIFOLIA Linn.
An erect branching herb or undershrub, thin1y stellate-hairy. Leavcs 1-3inches
oblong-o~vateserrate plaited, base rounded or cordate variable in form rarely
obscurely lobed, subglabrous above, thinly otellate-hairy beneath, base 5-nerved;
pet,iole 1 inch. Stipules subulate-lanceolate, shorter than the petiole. Sepals
inch, lanceolate, acuminate. Petals obovate, white or pink, longer than the
sepals. Capsule the size of a smull pea, globose, exceeding the persistent calyx.

+

Habitat: Darjeeling and Sikkim foot-hills. Generally distributed throughout
hotter parts of India, from I h m a o n , altitude 4,000 feet (1,000m.) to Sikkim.
Genus-ABROMA

Jacq.

Trees or shrubs. Leaves cordate, ovate-ol~long, serrulate, sometimes
angled. Peduncles opposite t,he leaves, few-floweretl. Sepals 5, connate near
the base. Petals 5, purplish, concave below, prolonged above into a large
spoon-shaped lamina. Staminal-cup of 5 fertile and as many sterile divisions,
fertile filaments opposite the petals, 3-antheriferous; ant,hers 2-lobed, lobes
divergent. St,aminodes longer t'han the fertile filaments, obtuse. Ovary
sessile, pyramidal, 5-lobed; cells many-ovulecl; styles 6 . Capsule membranous,
5-angled, 5-winged, trunca,t,e a t t,he apex, sept,icidally 5-valved, valves villous
the edges. Seeds numerous, albuminous; embryo straight, cotyledons flat
cordate, radicle next the hilum.
ABROMA AUGUSTA Linn.
A rather tall spreading shrub, branches downy. Leaves 4-6 by 4-5 inches.
repand-denticulate, base 3-7-nersed, upper smaller, narrower, entire, glabrescent
above, tomentose below; petiole 4-1 inch. Stipules linear, deciduo~lsas 10%
aa the petiole. Peduncle 14 inch, axillary. Flowers 2 inches diameter, dark red;

sepals 1 inch, lanceolate, free nearly to the base; petals scarcely exceeding
the sepals, imbricate in the bud, pendulous, deciduous. Capsule 1+inch, obpyrarnid.al ultimately glabrous, thrice as long as the persistent calyx.
Habitat: Darjeeling and Sikltim occasional in gardens in the Terai, widely
spread, indigenous or cultivated, throughout the hotter parts of India from the
North-West Pronvices to Sikkim, altitude 3,000 feet; Khasia Mountains, altitude
4,000 feet (0-1,40Om.), Assam.
This ornamental plant might have been introduced or found its way into the
Terai and Duars as an escape.
The bark yield a fibre. It is a well-known medicinal plant known from the
ancient times and is much used as an efficacious remedy for female diseases. It
is generally given by Kavirajas for menstrual disorders and variety of cases of
dysmenorrhcea. I t is said " a single administration during the menses cures the
disease, and brings conception in young married women."
Genus-BUETTNERIA
Linn.
Herbs, trees or shrubs, often climbers, frequently pricldy. Foliage various.
Flowers minute, in repeatedly branched axillary or terminal umbellate cymes.
Sepals 5, connate a t the base. Petals 5, claw concave, limb with a long strapshaped 2-fid appendage. Stamens 10, connate below into a membranous tube,
bearing above 5 fertile stamens opposite the petals, and 5 staminodes opposite
the sepals; anthers 2-lobed, extrorse. Ovary sessile, 5-celled; cells opposite
the petals, 2-ovuled; style entire or 5-fid. Capsule globose, spiny, septicidally
5-valved, valves breaking away from a central column, cells 1-seeded. Seed
ascending exalbuminous; cotyledons folded around the superior radicle,
plumule lobed.
BUETTNERA ASPERA Colebrooke.
Strong woody unarmed climber. Leaves 4 by 23 inches and upwards,
subo~~bicular
or oblong slbortly uc.uminute, base cordate, glabrascent base 'I-nerved;
petiole 2 inches and up~vards.Peduncle pubescent, as long as the petioles;
pedicels umbellate, ultimate pcdicels 4 inch, jointed in the middle. Flower-buds
ovoid. Flowers minute, downy, ampanulate. Sepals deltoid. Capsule 14 inches,
globose covercd with stout curved prickles.
Hnbitat: Darjeeling and Sikltin~Himalaya. Nepal to the Khasia Mountains .
a~cending to 4,000 feet (0-1,50Om.), common in the lower hill forests of
Terai and Duars.

BOMBAS MALABARICUM DC.
A large deciduous tree 80 t o over 100 feet, common in all kinds of forest
everywhere in the Darjeeling and Sikkim Terai and the lower hill forest,
Bark grey, white, shining with vertical cracks exuding yellowkh gum.
Stem covered with stout conicul prickles, when old develop buttresses, 4-6 feet
deep; branches spreading out in whorls. Plowers dark red at the end of lea$ess
branches ; petels 5 caducous filaments about 70, i n 5 clusters with long twisted
anthers. Fruit 6-7 inches long and when ripe gives the "Silk Cotton" much
used for stuffing mattresses, pillows, quilts, etc. The timber is also useful and
is an important material for the mailufacture of tea boxes. This plant is also of
medicinal importance and the seeds are important source of o:l used for various
purposes. The tree is popularly known as the Silk Cotton Tree and the dark
red flowers on leafless tree attracts attention from a distance-as the "flame of
the forest". The flowers attract "Maina" birds which flock on the tree and visit
the flowers and thus pollinating them (Ornithophyllous).
Bombax Ceiba Linn. is the name adopted according to priority. The
species is placed under the family Bombacaceae tribe IV of Malvaceae in F.B,l.
Vol. 1.P-349, Common in the Terai and Duars of Darjeeling and Sikkim
Himalaya. Salmalia rnalubarica Sch. et Endl. is another synonym.
Famil y-TILIACEAE.
Trees, shrubs or herbs. Leaves alternate, rarely opposite, simple or lobed.
Stipules free, often caducous. Flowers usually cymose, cymes few-flowered,
or large and many-flowered. Flowers regular, hermaphrodite or unisexual;
sepals 3-5, free or connate, valvate, stamens numerous, rarely definite, usually
springing from a prolonged or dilated torus, free or sometimes 5-adelphoua,
filaments filiform; anthers 2-celled, ovary free, 2-10-celled; styles columnar,
or divided into as many divisions as there are cells to the ovary, stigmas usually
distinct rarely confluent or sessile. Ovules attached to the inner angle of the
cells of the ovary, if few in number often pendulous from the apex or ascending
from the base ; if more numerous disposecl in 2 or more ranks, anatropous;
raphe ventral or 1atera.l. Fruit fleshy or dry, clehiscent or indehiscent, 2-10
or by abortion 1-celled (cells sometimes divided by false partitions), carpels
separable or always united. Seeds 1 or many, ascentling, pendulous or transverse, with no arillus, testa leathery or crustaceous or pilose, alhumerl fleshy
abundant or scanty rarely wanting; embryo straight or slightly curved, cotyledons leafy rarely fleshy, radicle next t,he hilum.

Genus-GREWIA
Linn.
Trees or shrubs more or less stellate-pubescent. Leaves entire, 1-9-nerved.
Flowers axillary, few or more numerous and panicled, sepals distinct; petals 5,
@ndular at the base, sometimes 0. Stamens many on a raised torus; staminodes
0; ovary 2-4-celled, cells opposite the petals, 2-many-ovuled; style subulate,
stigma shortly lobed. Drupe fleshy or fibrous, entire, or 2-4-lobed ; stones 1-4,
1-heeded, with false partitions between the seeds. Seeds ascending, albumen
fleshy or rarely 0 ; cotyledons flat.
GREWIA OPPOSITIFOLIA Roxb.
A small tree, bark ash-coloured. Herbaceous portions rough with stellate
hairs. Leaves 3 by 1+ inches, ovate lanceolate acuminate, distichous, crenateserrate, lower serraturcs glandular, base rounded, 3-nerved, secondary nerves
scarcely arched, tertiary veins parallel conspicuous, scabrous above pubescent
beneath; petiole 3 inches, pilose. Stipulrs caduceus, linear lanceolate, longer than
the petioles. Peduncles opposite the leaf, sometimes terminal, rarely axillary,
much longer than the petioles; pedicels shorter than the peduncle, clavate,
with small bracteoles a t the base. Cymes umbellate, opposite the leaves, Flowerbuds cylindric, obovate-oblong, pilose sulcate-striate. Flowers yellowish; sepals
4 inch, linear, 3-nerved; petals oblong, entire, half the length of the sepals. Torus
hairy, scarcely longer than the glands. Ovary 2-celled, cells 2-ovuled; stigma
2-lobed. Drupe glabrescent, 1-4 lobed, blackish, lobes the size of a small pea
1-seeded.
Habitat: Darjeeling and Sikkim Sub-Tropical Himalaya. Common and
indigenous to the lower and upper hill forests in Terai and Duars, wild, from
Jammu to Nepal, and Silrkim ascending to 7,000 feet (3,000m.); also frequently
cultivated for its leaves used as fodder, edible fruits. timber and bark for cordage.
Genus-GREWIA SAPIDA Roxb.
A decumbent shrub ; stock woody, subterranean, sending up annually a
number of herbaceous ~ u b e s c e n tshoots, 12-14 inches. Leaves 1 - Q inch by
3 inches, subsessile, ovate or orbicular doubly serrate, pilose above pubescent
beneath, base 5-nerved, secondary nerves not arched; young leaves coppery with
cuneate base, petiole 4 inch. Stipulcs linear-subulnte, as long as the petiole.
Peduncles 2-3, 1 inch; pedicels divaricate, shortcr than the petiole. Flowerbuds of the length of the sepals. Torus glabrescent. Drupes subglobose the size
of a pea, obscurely 4 lobed. Stone 2-seeded.

Habitat : Darjeeling, Sikkim and other parts of Tropical Himalaya,
from Garhwal to Bhutan, and Assam. This small shrub of the lower hjlls
forest 15,000 ft. (0 to 500m.) is often met with in Savannahs and cleared
boundaries of forests and fire lines. The fruit is edible.
MULTIFLORA Juss.
Genus-GREWIA
A shrub, branches slender, sparingly hairy. Leaves distichous, lanceolate,
glandular serrate, variable in shape and size, glabrescent, sparsely hairy beneath
apex sometimes acuminate, base 3-ner~ed;petiole very short, pilose. Stipules
linear-subulatc, as long as the petiole. Peduncles 3-flowered half the length of
the leaves, pilose; pedicels dilated up- wards. Sepals 4 inch, linear-oblong.
Petals half the length of the sepals, entire. Drupe the size of a small pea,
purplish, glabrescent; stones l-seeded.
Habitat : Darjeeling and the Sikkim Tropical Himalaya, and Khasia
Mountains, ascending to 4,000 feet (0 to 1,40Om.), Assam. Found in waste
places in Terai and Duars.
GREWIA LAEVIGATA Vahl.
Herbaceous portions thinly stellate-hairy. Leaves 34-41 by 1i-12 inchea,
acuminate serrate, tapering a t both ends, 3-nerved, nerves pilose beneath,
inch. Stipules linear-subulate. Buds ovoidsecondaries arched; petiole
oblong, striated, as long as the petiole. Peduncles 2 or 3 together, 2-3-flowered.
Bracts linear-subulate. Scpals +-2 inch, 3-nerced. Petals oblong-lanceolale,
entire, yellow, half the length of the sepals. Torus glabrous, short. Style
longer than the stamens. Drupe smooth,, l-4-lobed, the size of a small pea, black
when ripe; stones l-celled.

+

Habitat : Darjeeling and Sikkim. From Nepal, Tropical Himalaya to the
Khasia Mountains. Found in Terai up t o 2,400 feet (0 to 800m.)
G. scabrophylla Roxb., easily distinguished by its scabrous irregularly
serrate, 3-6 by 4 inches often slightly lobed leaves; umballate cymes, ribbed
flower buds and white flowers; stone,s 4, l-seeded. Occasionally met with in
the Darjeeling and Sikkim foot-hills, Terai up t o 500 feet (200m).
Genus-TRIUMFETTA

Linn.

Herbs or undershrubs, generally more or less covered with stellate hairs.
Leaves serrate, simple or lobed. Flowers yellowish in dense cymes; sepals 5,

oblong, concave; petals 5; stamens 5-35, springing from a fleshy, lobed, glandular
torus; ovary 2-5-celled, cells 2-ovuled; style filiform, stigma 5-toothed. Capsule
globose or oblong, spiny or bristly, indelliscent or 3-6-valved. Seeds 1-2 in each
cell, pendulous, albuminous; embryo straight,, cotyledons flat.
TRIUMPETTA PILOSA Roth.

A bristly undershrub, bristles bulbcus at the base. Upper leaves 33-4 by 21
inches, ovate-lanceolate unequally toothed, lower 3-lobed, stellate-hairy on both
sides; petiole 2 inch, villous. Stipules subulate-aristate, shorter than the
petiole. Peduncles shorter than the petiole. Flowers 2 inch, yellow; sepals
linear, apiculat'e; petals oblong-spathulate, scarcely shorter than the sepals,
ciliate at the base; stamens about 10. Fruit (including the spines) about the
size of a cherry, globose tomentose covered with long hooked spines, 4-celled,
8-seeded.
Habitat: Darjeeliilg and Sikkim; throughout Tropical India, from Nepal to
Sikkim in the lower hill forests of Terai almost a t sea level.
TRIUMFETlA RHOMBOIDEA Jacq.
Herbaceous or suffruticose. Leaves polymorphons ovate rhomboid or cordate,
3-7-nerved, apex acute or somewhat 3-lobed, serrate, variable in amount and
quality of pubescence. Flowers inch, yellow, in dense cymes. Pedicels short.
Flower-buds oblong, club-shaped, apiculate; sepals oblong, apiculate; petals
oblong, ciliate a t the base; stamens 8-15. Capsule (fruit) the size of a small pea,
albido-tomentose between the spines, spines hooked, glabrous or ciliated.
Habitat: Darjceling and Sikkim, throughout tropical and sub-tropical lower
hill forests of Terai and n u a r s a.scending t o 4,000 feet (0-1,400m.) in the East
Himalaya. Zoochorous, often sticking to hairy animals and dress.
TRIUMFETTA ANNUA Linn.
An annual herb. Stem 1-2 feet, with a line of hairs along one side, shifting
at each joint. Leaves 4-5 by 2-4 inches, ovate acuminate toothed; petiole long.
Stipules subulate. Peduncles 4 inch, eztra-azillary, 3-Jou~ered. Flowers about
finch; petals orange, nearly as long as the apiculate sepals. Stamens 10. Fruit
globose glabrous the size of a la.rge pea, glaucous, 4-celled; covered with long
glabrous spines.

Hubitat: Darjeeling and Sikkim Tropical Himalaya, from Simla to Sikkim;
the Khasia Mountains, Assam, occurring in the lower hill forests of Terai
1,500 feet (0-500111.).
Genus-EC,HINOC.ARPUS Blume.
Trees. Leaves simple, arch-veined. Peduncles axillary, 1-flowered, solitary
or tuftod. Sepals 4, imbricate. Petals 4, gashed. Stamens numerous, free, springing from a thick disk; anthers linear, opening by a terminal pore. Ovary 3-4celled; cells many-ovuled; style subulate. Capsule coriaceous or woody, prickly
or setose, 3-4- or by abortion, l-celled. Seeds solitary few or many, pendulous,
ovoid, testa bony shining, albumen fleshy; cotyledons broad, flat.
ECHlNOCARPUS STERCULIACETJS Benlh.
A large tree. Stem cylindrical above, rather deeply buttressed below. Bark
smooth. Leaves 8-10 by 4 inches, ovate or obovate cuspidate downy beneath,
base rounded or subcordate, minutely serrulate; petiole 2 inches. Peduncles
tomentose, 1-18 inches. Fruit globose, densely covered with very long subulate
s l ~ a r pspines.
Habitat: Darjeeling and Siklrim Himalaya; extending to Bhutan; occasional
in the lower hill forests of Terai up to 150 to 2,000 feet (50 to 700m.).
ECHINOCARPUS TOMENTOSUS Benth.
A lofty tree, younger portions t'omentose. Leaves 6-8 by 3-4 inches, elliptic,
coriaceous, densely tomentose beneath, acuminate, serrated, base rounded;
petiole 12 inches, downy, thickened at the apex. Peduncles 1i-2 inches,
tomentose, thickened at the apex. Flowers 4 inch diameter; sepals 5,' ovate,
pointed; petals oblong, concave, 4-5-toot,hed a t t,he apex; anthers linea,r,
apiculate, filaments pilose. Capsule 18 inches, ovoid, woody, 4-5-valved, va,lves
densely covered with short jine bristles.
Habitat: Darjeeling and Sikkim Himalaya; extending to Bhutan, ascending
up to 2,000 to 4,000 feet (600 to 1,400m.) in lower hill fbrests of Terai.
ECHINOCARPUS DASYCARPUS Benth.

A huge about 80 to 100 feet tall spreading tree with truncated top and
markedly buttressed trunk. Leaves 4-5 by 3 inches, oblong or oblonceolate entire

rn serrulate glabrous on both surfaces, coriaceous, shortly acuminate, base

tapering, petiole 1 inch, thickened at the apex. Peduncles 1+-2 inches, axillary
or aggregated a t the end of the branches. Flowers nearly 1 inch diameter;
receptucle cusl~ion-shaped,pitted; sepals ovsl or orbicular; petals broad, lobed;
anthers oblong, apiculate; o~7ery4-celled, style longer than the ovary. Capsule
1 inch, subglobose, 4-5 valved, valves woody. Fruit densely cooered with
shol-t ultimetely deciduous spines. Sceds 4 by 2 inch, oval, black, smooth.
Habitat: Darjeeling and Sikkim Sub-Tropica,l Himalaya; extending t o
Bhutan, altitude 2,000 t o 6,000 feet (600 to 2,000m.).
One of the commonest and fairly good looking tree in the middle and upper
hill forests, bark grey brown, rough.
The systematic position and nomenclature of this genus andof several
species of this genus require rcvision and modification. Some ta.xonomists sink the genus Echinoca,rpus to Slonnen, and thus several new combination has been made. The present spccies is considered as Sloanea dasycalya
(Benth.) Chatterjee.

Trees. Leaves simple. Flowers usually hermaphrodite, rarely polygamous,
m axillary racemes; sepals 6, distinct; ~ e t a l s5, usually laciniate a t the apex,
rarely entire, springing from the outside of a cushion-shaped, often 5-lobed
torus; stamens usually indefinite, never less than 10, arising from the inside
of the torus, and more or less aggregated into groups opposite the petals and
alternating with the glands of the torus; anthers innate, linear, opening by a
terminal porc; ovary sessile, 2-5-celled, cells 2-many-ovuled; style columnar.
Drupe with a single bony stone which is 3-5 or by abortion 1-celled. Seeds pendulous, 1 in each cell, albumen fleshy; cotyledons flat.
ELAEOCARPUS SERRATUS Linn.
A tree 30 to 40 feet tall. Leaves 4-5 by 28 inchee, elliptic obtuse acuminate,
crenate-sert-ate,glabrous,
taperi?zg; petiole l + inches. Racemes scarcely so
long nu the lc~aves, ascending. Flower-buds ovoid-conical. Flowers $ inch
diameter, white; S C ~ O
~ V
S R ~speckled,
C,
glabrous; petals lnciniate ?zalfway
down, ciliate at the edges; stslnerls 20-35, anther valve8 sparingly bearded;
ovary t!illous, 3-celled. Drupe the size and form of a small olive, edible; stone
pointed, tubercled, pitted, 1-celled.

Habitat: Darjeeling, Sikkim, Nepal and other parts of Tropical Himalaya;
ascending 3,000 feet (900m.). Rather common in Jalpaiguri, Terai and Duars.
ELAEOCARPUS FLORIBUNDUS Blume.

A t.ree. Leaves 4 by 24 inches and upwards, elliptic-oblong, acuminate,
crenate-serrate, base acute coriaceous, glabrous, acute at both ends, venation
obscure; petiole 12 inches, thickened a t the top. Pedicels pilose. Flower
inch diameter; sepals deltoid-lanceolate; Petals cuneate, cu.t halfway down,
lobes fringed; stamens 20, anthers bearded; ovary 3-celled. Drupe ovoid, one
seeded. Stone pitted.
Habitat: Darjeeling and Sikkim Terai and Duars, extending to Khasia
Mountains, Assam, altitude 3,000 to 4,000 feet (900 to 1,400m.).

+

ELAEOCARPUS RORUSTUS Roxb.
A tree or shrub 15 to 30 feet tall. Young shoots pubescent. Leaves 6-8 by
24-3 inches, and upwards, ovate, or ovate-oblong acuminate, serrate, glabrous;
petiole 1-2 inches, old leaves crimson. Racemes shorter than the leaves.
Flower-buds oblong-ovoid acute. Flowers 4 inch diameter, white; stamens 50,
anthers bearded or beardless puberulous; ovary downy. Drupe 1-1+ inches,
ovoid, 3-celled, one seeded, rind hard crustaceous yellow; stone furrowed deeply
pitted.
Habitat: Darjeeling, Sikkim and other pa,rts of the Eastern Tropical
Himalaya, ascending up to 2,000 feet (600 to 700m.) in Terai and Duars,
extending to the Khasia Mountains.
ELAEOCARPUS CUNEATUS Wight.

A small tree. Leaves 3 by 14 inches, cuneate-obovate acuminate, glabrow,
serrulate; petiole 6-2 inch. Racemes shorter than the leaves. Buds conical.
Petals speckled, glabrous, ciliolate. Stamens 30-40, anthers usually bearded or
not, on the same specimen. Drupe the size and form of an olive; stone rugose,
pitted, 3-celled.
Habitat: Darjeeling, Sikkim Terai, and other parts of the foot-hills of
tropical Eastern Himalaya.
ELAEOCARPUS LANCEAEFOLIUS Koxb.

A tree. Leaves 4-6 by 1f-2 inches, broad Eanceolate aerrulate, glabrous, base
tuperiw; petiole i - 1 inch. Racemes nearly as long as the leaves; pedicels
slender. Flower-buds ovate lanceolate. Flowers about 4 inch diameter; flep&ls

glabrous, lanceolate; petals ciliate at the edges, shorter than the sepals; stsnlens
15, anthers spruingly 01. not at nll beu~ded;o r n ~ y3-cell(~d,downy. Drupe oblongovoid of the size of a pigeon's egg.
Habitat: Darjeeling, Sikkim and other parts of
sub-Tropical
Eastern Himalaya, ascending to 6,000 feet; extending to Bhutan, Khasia
~Iountains,altitude 4,000 to 5,000 feet, Assam.
ELAEOCARPUS SIKKIMENSIS Mast.
A small or somewhat largo tree. IIeaves 8 by 3 inches, elliptic acurninate
crenute-serrate, sei,ratures rr~ucronate,glabrous, old leaves orange red; petiole 2
inches, thickcned a t the apex. Racemes erect, half the length of the leaves;
pedicels thinly pilose. Flower buds ovate-lanceolulc. Flowers about $ incb
diameter; sepals lanceolate, pilose; Peta!s cuneate, slightly silky at the baclc.
Disk villous; anthers beaded, ovary 3-celled. Drupc 2 by 1 inch, ellipsoid
reseinbling olive, tubercled, edible, generally eaten by children.
Habitat:
Darjeeling,
Sikkim and othcr parts of sub-Tropical
Eastern Himalaya ascending to 6,000 fcet (2,000m.); extending to IChasia
Mountains, Assam.
ELAEOCARPUS ARISTATUS Roxb.
A somewhat large tree. Leaves (3-10 by 3 inches, cuneate ovate or obovate,
glabrous, serrate, base tapering; crowded a t the ends of' branches, petiole 1
inch. Racemes nearly as long as the leaves. Flonrer-buds lanceolate, ribbed.
Flowers greenish white, fragrant; sepals la~~ceolate,
pubescent; petals wedgeshaped, deeply fringed; stamens 40-50, anther-tails erect, filaments glabrous;
ovary villous, 2-celled, cclls 10-12-ovuled. Drupe the size, shape and colour
of a large olive; stone oblong, pointed at both cuds, rugose.
Habitat : Darjeeliilg and Silil:in~Tel-ai (0-500m.)and also in Bhutan extending
to Assam. Rat,her rare.
ET,AEO( ARPUS RU(40SlTS IZoxb.
A rather large tree. 1,cavcs 6-12, by 4 ~nches,sub-sessile obocate ciblong
serrate, spreading. Kaceilles shorter. l!'Jower-buds elonyate, coizicctl. Plowers
1 inch tliaineter; sepals li~tc.ar-ln?~ceolate
; petals cuneate, silky, deepl?y lnci~biute;
stameny-30, nnther-tails ewct; ovary z~illozts2-celled, cells 8-ovuled; Drupe
el lo lo, obovoirl; stonc oblong, two edged pointed a t both ends, tubercled. The
flowers are gcnclrally smaller than those of E. aristatus.

Habitat: Found in the lower hill forests of Darjeeling and Sikkim foothills
ascending to 1,500 feet.
ELAEOCARPUS VARUNUA Ham.

A tree with some buttress roots. Leaves 3-7 by 12-3 inches, elliptic
Zanceolate, acuminate serrulate glabrous, base rounded, old leaves crimson. Petiole
1$-3 inches, velvety. Racemes axillary, half the length of the leaves and
upwards. Flower-buds ovate-lanceolate. Flou-ers inch diameter; sepals ovatelanceolate, white, silky; petals oblong jimbriate, downy outside; anthers
puberulous; ovary villous.

+

Habitat: Darjeeling, Sikkim a n d other parts of Tropical Himalaya, from
Kumaon to Sikkim, altitude 1,000 to 2,000 feet, (300 to 700in.), extending to
Assam. This species is rather common in the Sal forest of the Terai and Duars.
Family LINEAE.
Herbs or shrubs. Leaves usually alternate, simple, entire rarely crenateserrate; stipules lateral or intrapctiolar or 0. Inflorescence various. Flowers
regular, bisexual; sepals 5, rarely 4, free or connate below, imbricate; petals
as many, hypogynous or slightly perigynous, usually fugacious, often contorted;
stamens 4-5 with as many intel.posed staminodes, or 8-10, rarely more, filaments
united a t the base into a hypogynous or slightly perigynous ring, filiforin;
anthers versatile, 2-celled; glands 5, entire or 2-lobed, usually adnate to the
stanl'nal r ng, or obsolete; ovary entire, 3-5-celled; styles 3-5, free or more or
less connate, stigma terminal; ovules 1 or 2, inserter1 in the inner angle of the
cells, anatropous, pentlulous. Fruit usually splitting into 3-5 cocci, rarely
driipe. Seeds 1-2 in each cell, testa sometimes wingccl, albumen fleshy or 0;
embryo nearly as long as the seed, straight, rarely incurvcd, cotyledons broad,
rad cle superior.

Herbs, rarely shrubby, below. Leavev narrow, quite entire; stil,ulcs 0, or
replaced by glands. Sepals 5, quite entire. Petals 5, conturtcd, fugacious. Stamens
5. often alternating with minute stsminodcs. Glands opposite the petals, a h a t e
to the ~ t a m i n a lring. Ovary 5-celled, cells 2-locellate, 2-ovuled; styles usually
free, stigmas various; ovules 10, 1 in each locellus. Capsule 5-cellcd, scpticidally
nlditting into 5 simple 2-seeded or 10, I-sceded cocci. >;eeds comp~-rssccl,
albumen
sparing; embryo straight.

Annual cylindric erect herb. Stelns 2-4 fect, often solitary, corymbosely
branched above. Leaves m o ~ e or less 3-ne7.red, lineur or lan,ceolale,
without stipular glands. Flowers 1 inch diameter, in broad cymes, attracti,ue
blue; sepals ovate, acuminate, 3-nerved, egladular, margins ciliate or not;
ptals blue; style quite free; stigmas linear clavate; capsule scarcely exceeding
the narrowly margined, acunlinate sepals.

Habitat: Widely cultivated chiefly for oil from the seeds throughout India,
ascending up t,o 6,000 feet (0-2,000111.) in the Himalaya including Darjeeling
and Siltltim.

It is the well-known linseecl plant which yields linseed oil and flax (fibre)
of commerce. The oil cakes are also used as cattle fodder and organic manure.
G'er~us-REINWARDTIA Durnort.
Unclershrubs. Leaves alternate: quite entire or crenate-serrate; stipule.9
minute, subulate, caduco~is.Flo\irers yellow, in axillary in terminal cymose
fascicles, rarely solitary; sepals 5, quit,e entire, lanceolate, acuminate; petals 5,
contorted, fiigacious, much longer than the sepals; stamens 5, hypogynous,
connate below, alternating with as many interposed subulate staminodes;
glands 2-3, atlnate to the stamina1 ring; ovary 3-5 celled, cells 2-locellate;
styles 3-4, filiform, free or connate below, stigmas subcapitate; ovules 1 in each
loc~llus.Capsule globose, splitting into 6-8 cocci. Seeds reniform.
REINWARDTIA TRIGYNA Planch.

A tufted glrrbrous ujzdershrub, 2-3 feet high, with erect and prostrate rooting
tercte rather stout soft, branches. Leaves 1-3 inches; elliptic-obovate zoith the tip
roundecl or elliptic and subrrcute or min~itelycr~nate-se~.rnte
narrowed into slender
petioles, us~lnlly~ o ~ ) ~ rond
l r dn,uc~,onntcrrf the tip, and then quite entire, but
sometimes acsutc. or even sntltlr~~ly
ncnminstt~,ancl tlwn ??fiw~~tel!l
crenate-serrate.
Flowers ottcn 1 inoh tlial~~et~er,
IN ight ycllotr?, 1,ut variable in number, size,
length of l~c~tlic~el,
nrlti of sepals, ~ v l ~ i carc
h so~netinles inch long; styles 3,
connntt a t tlic base. Capsule shorter than thc sepals, the size of a sillall pea.
Htrbitrtt: Uilrjecling, Siltliinl ant1 othcr hilly parts of Inclia, from
the I'unjab caut~sardato Sikkiln asccilding fro111 3.000 to 6,000 feet (1,000 to
2,000m.), extending to Asuam.

R E I N WARDTIA TETRAGYNA Planch.
Easily clistinguished from the common type of R. trigyna by the much
larger elliptic-lanceolate ncuminate crenute semate leaves, and 3-4 styles, but
variable in the former respect. This may be considered as a variety of the R.
trigyna.
llabitat : I n the same regions as R. trigynu, but ususally in damper localities.
Genus-ANISADENIA

Wall.

Perennial hcrbs. Leaves alternate or somewhat whorled a t the top of
the stem, coriaceous, serrate; stipules intrapetiolar, striate. Plowers in terminal
spike-like racemes, white or pink; bracts minute, coriaceous, concave, grooved,
caducous, pedicels a t length reflexecl; sepals 5 , lanceolate, coriaceous, strongly
nerved, 3 outer with spreading gland-tipped bristles, 2 inner glandular; petals
5, contorted, fugacions; stamens 5, hypogynous, filalnel~ts connate below,
alternating with interposer1 staminotles; glands usually 3, adnate t o the stamina1
tube, one very large; ovary 3-cellccl; styles 3, stigma? terminal; ovules 2,
collateral in each ccll. Capsule oblong, menlbranous, intlehiscent, 1-seeded.
Seed oblong, testa adherent t o the thin albumen; embryo straight, green,
cotyleclon~plano-convex.
ANISADENIA SAXATILIS Wnll.
Stem curved at th,e base, ascending, rather stout, often 1 foot long below the
foliage, always simple, lower part often creeping. Leaves 2-5 inch approximate,
spreading, elliptic-lunceolate, acztminute. gla1)rous glr~ucous beneuth, margin
quite entire or obscurely zunt)ed or crisped, pedicel vsry shol-t,. Raceme 2-5
inches long, quite simple. Flowers 1-4 inch diameter, pink; calyx Q inch long.
Fruit oblong, 1 seeded.
fiabitat: Darjccling, Si!,ltim, Ncpal nntl other 1):~rtso f the c~crltmlant1
eastern Temperate Himalay;%; ascending t o 8,000 fvct (2,XOOrn.), extending
t o the Khasia Mountains, altitude 5,000 to 6,000 feet, Assam.
Genus -MALPIC4HIACEAE.
Trees or ~ h r u b s ,often climbing. Leaves opposite. quite entire; stipules
small or 0. Jnflorcscence nxillnry or terminal; petlicels art,iculnte, u ~ ~ ~ ~ l l y
2-brscteolnte. Flowerr midtllinq sized or amall, lvhite or yellow, more rarely
red, y ~ l l o w or blue, hermaphrodite, regular or irregular. Calyx us~lally
5-pnrtitc; argmelltr inbricate or valvate, 1 or more (never all) furniahed with

large gland, mrely r g l a o d ~ ~ l s rPetals
.
5 , claarecl or not, often fimbriate,
imbricate. Dislr obscure. Stamens 10, hypogynous or subperigynour, equal or
1 or more inuch larger than the others, filaments free or connate below,
2-lobetl. Ovarv 3-celled; styles 1-3, straight or circinate, stigmas
capitate or punctiSo~.mor lateral; ovules eolitarp in each cell, micropyle superior, raphe ventral. Fruit of one or more winged samaras. Seed exalbumino~ls;
embryo straight or curvcd, radicle superior.
Qenus-ASPIDOPTERY

S A . Juss.

Shrubs, usually climbing. Leaves opposite, eglandular, quite entire;
stipules 0. Flowers in simple or compound axillary and terminal panicles;
peduncles bracteate, jointed a t the to],, peclicels often minutely 2-bracteolate.
Flowers small, yellow or white. Calyx short, 5-partite, eglandular. Petals 5, not
clawed, spreading or reflexed, quite entire. Stamen5 10, all perfect, filaments
connate or tlisti~lcta t the base. Ovary 3-lobed, lobes flattcndecl a t the back,
r~tleswinged; st,yles 3, glabrous, stigmas capitate. Fruit of 1-3 samaras; nuclens
sometimes crested or winged at the back, and surronndetl with a \)roar1 oblong
or orbicular wing. Sccds oblong, ~ul)tc.i,etc; em1,rgo rtl-night, cot,yledons
equal, radicle short.
ASPIDOPTERYS ROXRUR.GHIANA A . J.us.s.

A slender climber. Leaves 3-4 inches, varial)lc in breadth, orate or ellipticovate acunzinate, acute or you??drd at t h e bnsr, undersurface when very young
slightly pubescent, when oltl quite glal)rous, 11etiole a-ij inch, glabrous
or pubescent. I'aniclee eff'llsc, r~~st!j-tonl~7zto,se.
I ~ l o ~ v c r s inch diameter; ovary
hairy, sarnara linear oblong. Fruit variable, 7cti1qed.
IIubitrit: Lowrl. IliIl forests of Di~rj(xc~ling
a n d Sikkim Himalaya extending
to nlishini ant1 Khasia RIountains, :~ltitutle1,000 to 5,000 feet, (300 t o 1,80Om.),
Assain.
ASPIDOPTERY S NUTANS Ilk. f.

A slender cliinber. Leaves larger, attaining 10 inches diameter, ovate elliptic
orbicular ttith a broad based acumen and often l.usf?j tomenturn on the nerves
and rather thing long. hairs between them; upper surface reticulate and rather
8hining; petiole of the larger leaves 2 inches. Samaras 13 by 1 inch, u ~ u a l l y
*blong,sometimes allnost 09.bicular.

Ilnbitrrt : ('lirnher of the lower hill forests of Darjeeling and Sikkim Tropical
Himalaya, alt.itucle 2,000 feet, (0-600m.), extending to Assam ancl Burma.

Herb?, undershrubs, or rarely trees; glabrous or more usually pubescent
ant1 glandular. Leaves opposite or alternate, usually 2-stipulate. Peduncles
usually solitary ancl axillary, 1-or more-flowered. Flowers umbelled cymose or
racemose, usually showy, hermaphrodite, regular or irregular; sepals 5, rarely
4 or 2, free or united to the middle, imbricate or rarely valvate, the posticuous
sometimes spurred; petals as many as the sepals or fewer by suppression, or 0,
hypogynons or suhperigynous, variously imbricated, rarely contortecl; torus
scarcely expanded into a disk with 5 glands alternating with the petals, or
without glands, raised in the centre into a beak, rarely flat; stamens as mally
as or double or treble the sepals, or fewer by suppression; filaments filiform
or dilated, or connate into a ring; anthers 2-cellecl, cells parallel, opening
lengthwise; ovary 3-5-lobcd, 3-5-celled, rarely Llobed, of 3-5 carpels united
with the axis as far as the insertion of' the ovulc>s,somctimes leugthenetl into a
beak-bearing style, or styles which are free or more or less united, stigmas
capitate linear or lignlate; ovules 1 or 2 or rarely more, horizontal or pendulous
or ascending. Fruit capsular, 3-5-lobed, lobes 1-seeded often separating from
the axis speticitlal or loculicitlal rarely berried. Seeds pendulous or horizontal,
albumen 0 or svanty or fleshy; embryo straight or curved, cotyledons flat
convex or variously folded foliaceous or thick or fleshy, radicle either short and
near the hiliim or longer and inflected or incumbent on the cotyledons.

Genus-GRR,ANIUM

Linn.

Herbs or andershsubs. Leaves opposite or altcrnate, stipulate. Peduncles
axillary, brilcteatc, 1-2-flowered, or l,c4icels nmbr~lled.Flowers regular; sepals
5, i~nl)~.icate;
1)cttals 5, hypogyriol~.q,imbricatr, altcranating with 6 glands;
stamens 10, ns~iallyall a~~thcr-bcaring,
rarely 5 without anthers, frec or shortly
monoclelphous; ovary 5-lobed, 5-celled, beakcd; styles 5, stigmatose longitudinally, ovules superposed. Capsule 5-lobed, 5-celled, cells 1-seeded, carpels
nsnally dehisccnt ventrally, often separating septifragally from the axis, their
beaks elastically coiling upwarcls from the base to the apex of the axis. Seeds
with scanty albuinen or 0; cmbryo with the cotyledons induplicate or convolute
incumbent.

GEK'ANIUM ItEFKACTUM Edgeul. a ? ~ dHk. f.

A tall stout I~ranchrdglanclular hairy herb. Stem 2-4 feet, erect. Leaves
3 inches diameter, 5-7palatite, scgmelzts obtuse deeply lobed and cut, short1y
pubescent OIL both szirj'nces; lowcr l~etioleslong; stipnles 4 inc.11, broadly ol)long,
oirate or obtuse.. Peduncle and refracted pedicels long, clothed with spreading
hairs. Bracts linear very slender. Sepals $ inch, membranous, glmndular htiiry,
lnargins broad, shortly awned own stout. Petals twice as long as the sepals,
reflected, lineal.-oblong, obtuse, white, 5-nervcd, r:illous on each side a t the
base. Filaments gradnally narrowed upwards. Ovary tomentose.
Habitat: Sub-a.lpine Darjeeling and Sikkim Himalaya; Thangu, altitude
12,000 to 13,000 feet, (3,200 t;o 4,000m.).
GERANIUiM COLLINURI 11. Rieb.
Tibetan form of this species, i~ a short hoary-pubescent or glnndula~herb,
with many snbsimple flowcring stems, 6-10 inches high, orbiczilar (not nngled)
leaves, with obtusely cut often slender lobes, slender pedllncles and pedicels, and
large flowers.
Habitat: Western Tibet, Zanskar, Piti, and ICunawer, altitude 12,000 to
14,000 feet, Kashmir, Nepal, Garhwal, 9,000 t o 11,000 feet, (2,500 to 3,800 m.),
inner valleys of' Sikki~nHimalaya; rather rare.
GERANIUM WALLICHIANUM Su~eei.
More or less pilose hoary or villous with spreading or rejlexed hairs,
~
1,eaves 3-4 inches broad. o~.bicular 5-7 lobed
which are r u r ~ l ?glandular.
segments cuneate obtusely 3-5 lobed acutely cut; stipules 4-1 inch long, large
solitary ovate acute very broad. Bracts usually 4, linear-oblong,
inch long,
obtuse, acute or acun~inate. T7Iowers l a - 2 inches diameter; sepals shortly
awned; petals obouate, wtusc; filaments s~~dclenly
dilattd ciliate ut the base.
Carpt>lspilose. Seeds smooth.

a

Hubitat: Darjesling and Sikl<iin Telnperate t o Sub-alpine Himalaya,
altitude 7,000 to 11,000 fcet, (2,000 to 3,20Om.), fronl Nepal to Sikkim.
GERANIUM GREVILLEANUM Wall.

A tall branchcd robust Ilerb. It is distinguished by the bijd or bipartite
ti pules and very z*illous ,lilame?lts; it varies much in pubescenc.e and

~ I a ~ l d n l aoften
r
reflexed hairs, being sometimes almost villous or velvety. Leaves
5-gontrl, 5-7 lobed below the middle, segments rhomboid, acute acuminute in,cised.
Stipules bi$cl i u pccirs, o z ~ ~ acunzinctle.
te
Peduncles and pedicels slender, clothed
with spreading glnndnlar hairs; bracts linear, slender. Flowers 1-la inches
diarncter. Petals obovnte, tip ~.oundcdor retuse, hairy at the base, rose-coloured,
or very pal? with a purplish eye (in Sikkim specimens). Filaments gradually
narrowed upwards, villozts with long hairs. Carpels pilose. Seeds smooth.
L.

Hnbitut: Darjeeling and Sikkim Tempcrate Himalaya, altitude 8,000 to
11,000 feet, (2,500 to 3,200m.) from Kiimaon to Sikkim.
GERANIUM NEPALENSE Sweet.

A rather slender diffuse much branched herb; branches sometimes rooting
eglandular more or less clothed with spreading or yeflexed hairs. Leaves 1+-26
inches tlianleter, opposite, spreuding, 5-gonal deeply &lobed or partite upper
sessile segments rhomboid incised; stipules subulate lanceolate. Peduncles
usually slencler, sometimes l-flowered very variable in length, spreading, rejlezed qfter ,flozueri~zg.Flowers ;-$ fid inch diameter, pink or purple;
sepals shortly azuned, u.s?nally .silky. Carpels hairy. Seecl shining, smooth.
Habitat: Throughout Darjeeling and Sikkim Temperate Hinlalayas,
altitl~de5,000 to 9,000 fet (9,500 to 3,00Om.), extending to the Ichasia hills,
Assam.
GERAKIUM POLYANTHES Erlegzo.

A very singular sparir~glyhairy slender species, wit,h subsimple stems 6-10
inches h,igl~,
bearing clusters off orcers amongst the uppermost involue9,e-likeleaves.
Flowering-stems naked below, sinlple or zbnzbell(ntel?jbranched about thc middle.
Leaves 14-2 inches diamnter, 01-biculur-reniform 7-9 p u ~ t i t eor lobed segrnen18
cuneate obtztse 3-7 jid, more or less pilose; petiole of radical very long, upper
scssile and crowded under the l~edicels;stil~ulesvariable, oz~ateucuminute or
subulate-ln~~ceolate.
Umbcls 3- 10-flou;ered; pediccls 4- 1 inch. glandtilur -hairy,
as are the sepals. Flowers
inch cliamcter, dark-pu~ple,sepals shortly a,wnc(l,
flaments ciliatc. Fruit erect, 1 inch long. Cnrpel~ltrte~~ully
corn,~~.essed,
keeled
strongly reticulate, glabrous; lreaks slender; styles a c v shod. Seetls smooth.

&-a

Habitat: Da.rjeeling, Sikkim a-nd other parts of Tempcrate Himalaya,
from Kumaon to the iilner vallcys of Silikjm, altjtuc!e 9,000 to 12,000 feet
(2,800to 3,00Om.), in grassy placcs.
I

Genus*-OXALIS

Linn.

Acid herbs, rarely shrubby. Leaves radical or altc~rnate,stipillate or exstipulnte, compound, usiially 3-foliolate. Flowers on asillary 1 or more-flowered
regular; sepals 5, imbricate; pptals 5, hypogynous, contorted; glands
of the disk 0; stamens 10, free or united a t the base, all anther-bearing; ovary
5-lobed, 5-ccllcd; styles 5, distinct, ~ t i g m aterminal capitate 2-fid or laciniate;
ovules 1 or more in each cell. Capsule with loculicidnl dehiscence, valves persistent to the axis. Seeds with an outer fleshy coat which bursts elastically, testa
crustaceous, albumen fleshy; embryo straight.
OXALIS CORNICULATA Liwn.

A very variable appressrd-pubescent diffuse creeping 3-foliated herb, a weed
abundant in cultivatcd places. Leaves long-petioled; leaflets obcordalc; stipules
adnate to the petiole. Flowers subumbellate; sepals nbtuce, bracts setaceous;
petals notched, yellou:, obcordate. Fnliting-pedicels depressed. Capsule
lomentose, subcylindric, cells many-seeded. Seeds transversely ribbed.
Habitat: Darjezling, Sikkim and throughout the warmer parts of India
and Ceylon, ascending the Himalaya to 7,000 feet (0-2,500m.). This species
is abundant in shady wa,ste and grassy ~ l a c e s It
. is fairly common in the lower
hill slopes along with other ground vegetation.
The plant is of m.edicinn1 value and is efficacious in dysentery with
l'rolapses of the rectum. The juice of thc lcaf is tour, it increases apetite too
alld good for digestion of dyspeptic patients. The fresh jnicc is used to relieve
Intoxication from 1)atura.
OXALIS ACETOBELLA Linn.
Stemless pilose crceping s~,alyherb. Leaves ull radical 3-k'oliate; petioles 3-6
111ches;leaflets :.$ inch, obcord(lle, o f t r i ~~ u r p l ebeneath; stipules membranous.

-

*Those intcrcsteci in this genlls may consult with a d ~ a n t a ~ gthe
e paper
"The spcoics of Oralis now \{rild in India", by C. C. Cslder; Rec. Bot. Survey
of Indin, Vol. VI., No. 8., 1918. OaaEia lati[olia H. Bek. recorded by calder.

Pedmlclc axillary, slender, l-floweed, 2-bracteolate a.bout the middle. Flowers
4-2inch diameter; sepals oblong; petals obocate, white or pnle-rose, ceined with
purple, eyose cohering aboce the claw. Capsule erect, cells 2-3 seeded. Seeds
longitudinally ribbed.

.

Habitat: Dasjeeling, Sikkim a n d other parts of Temperate Himalaya,
from Kashmir, altitude 8,000 feet, to Sikkiw., altit>ude 8,000 to 12,000 feet
(2,500 t o 3,800m.). Fairly commcn in shady waste places and grassy slopes-a
pretsty herb.
OXALJS GRIEFITHII Edgezc. and Hook. f.
Very similar to 0. acetosella, but the whole plant pilose or villoiis and
more hairy; leaflets triangular, retuse a n d stipules small, ovate lanceolute; flowers
with zuhite petals.
Hubital: Temperate Darjeeling, Sikkim and other parts of Eastern
Himalaya; extending t o Bhotan, in wcocl~, alt,itude 8,000 to 10,000 feet
(2,500 to 3,000nl.); Khafiia Mountains, alt'itude 5,000 to 7,000 feet, Assam.
Genus*-IMPATTEES
Linn .
Herbs, rarely shrubby a t the base. Leaves c,pposite or alternate, in some
whorled, in othrrs all radical. simple, cxstipiilate, or with stiplilar glands at
the base of the petiole. Flowers in scapes, or in axillary or terminal l-2-many
-flowered peduncles, irregular, resupinate; sepals 3 rarely 5, imbricate; 2 anterior
when present minute; 2 lateral small, flat, usually green; posterior (anterior
in flower) large, petaloid, produced into a hollow spur or sac; petal8 3 (or 5);
anterior (outer in bud) largc.; lateral 2-lobeci (or 2 connate); stamcns 5, filaments
short, broad; anthers cohering; 1)isk 0; ovary oblong, 5-celled; stigma sessile,
5-toothed; ovules mally, l-serjate in each cell. Capsixlc loculicidal; valves 5,
elastically springing a w a y frcm a plecentifcrcu~~
axis, and thc scedu throurn
out, dchiscencr is septifrngal a i ~ t lis s i a r t t d by a t ~ l i c hwhen the fruit is ripe.
Seccls smooth or tuberclecl, glabrous or h a ~ r y ,albnn~en0; embryo straight.
*Those interested in this geilus nisy consult, for detailed rnonograpllic
study, the paper on "An Epitome oE the British Intlian species of ~rnpatierls,"
by C;ir J. D. I-laoher: Rec. Bot. S ~ t r v s y of Incli;~, Vol. IV. Nos. 14,
1904-1005. 1loc.her's conspectus of scctjorls sntl Leys in P. B. I. Vol. 1.9
PP. 4404S2, 187.5, shoultl also be referred to. 7'ropaeolum mc~jus--"In(lian
crdssm-an ornamental petiole climbing garden plant.
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This is one of the largest genera of thc Sikkim Himalayan beautiful flower-

ing herbs. This plant adorns the hill slopes all over with spots of lovely
co]oursof all shades during the rains and after up to the end of autumn.
IMPATIENS TRILOBATA Coleb.

A very variable tall alternately b r ~ n c h e dalmost glabrous brnutiful herboceous species, 1-2 feet high. Leaves m~mbrunous,sparsely hairy aboce, lower
2.5 inches usually long-petloled ovate or elliptic-lanceolnte long-acumina te
erenote-serrate the upper mow often sessile lanceolate or oblong-lanceolnte, all
often ciliate towards the basc; stil~nlesusually of large tufts of soft cilia.
Peduncles very slender, horizontal shorter than the leaves; bracts minute
or 0. Flowers 9-5, large $2 inch from base of lip to tip of standard, which
is horned at the back, blight violet-pu~yle;sepals minute sub-setaceous; wings
2-lobed, but not deeply, notched on the i l a ~ e r margin, lobes rounded-oblong,
sometimes elongate; lip very variable, succate sometimes conoid and produced
into a slender cu~wedspur, a t others obtuse, abruptly spurred, or gibbous above
the spur. Capsule and seeds as in I. Lripetala.
Habitat: Tropical Darjeeling and Sikkiin Himalaya, altitude 2,000 t o 4,000
feet (500 to 1,20Om.), and the Ichasia Mountains, altitude 3,000 t o 5,000 feet.;
Assam.
IMPATIENS CHINENSIS Linn.
A very variable and beaiitiful plant. Sterr, 4-16 inches, angled glabrous
erect from a rooting prostrate base. Leaves $ to nearly 4 inches, all opposite
sub-sessile, linear oblong or obovate serrate, linear-oblong obovate or almost
rounded, sharply serraie, acute or obtuse, baec acute rounded or subcordate,
glabrous or sparsely hairy, rather thick, glaucous beneath, basal serratures
ofien setaceous; stipules s ~ ~ b u l a t csetaceous
,
gland-tipped, recu~ved. Pedicels
shorter or longer t h a ~ lthe Ica\~es, solitary or fascicled, fruiting dcflexed.
Flowers 4-1 inch dian~etc.r,1 . 0 ~ ~ - p u ~or
p lwhite;
e
pcxrianth lincar $at; standard
mbicular, ~ u i l y sselni obo,tnte entiry brrsc nuricled; lip boat-shaped. Capsule $-2
inch, elliptic, tu~gidi l ~
the ?,,idrllu. Sceds ~rlany,xhcrtl-y cblong, sn:ooth, ~rrarly
blaclr, shining.
Habitat: IIitrjee]ing a11d Sll<kirl?to Bhutan in shady hill slopes and grassy
place8 or fields, altitude 3,000 to 8,000 f e d (1,500 to 2,800m.); extend Ink! to the Khasia Mountains, altitudt. 3,000 to 5,000 feet,; Assam.

IMPATIENS PLAVIDA H. f. and 1'.

A branched erect quite glabrous annual, not easily distinguished in a
dricd state from states of I. trilobata, except by the leaves being more
constantly quite glabrous above, the stipules being obsolete, and the lectves not
ciliate towards the base. Leaves ternately whorled all long petioled ocnle
lanceolate minutely serrulated. Peduncles often opposite and us~iallyerect; bracts
apparently always recurred. Plowers 2-4 sub-umbellate, inch from the base of
the lip to the tip of' the standard, dirty gamboge-yellow; spur thick, hooked;
wings with a rounded lobes, the terminal purplish.
Habitat: Darjecling and Sikkin~foot-hills, in wcods; extending to Mishmi
Mountains, Upper. Assam.
IMPATIENS BALSABIIKA Linn.
The common garden Balsam is a very variable plant in habit, pubescence,
size and colour of jlower, b~eadthoJ leaf, shupe of lip, and length of spur. Leaves
petioled, narrow-lanceolate, acuminate, deeply serrate; petiole glandular. Plowers
rose coloured, standard orbicular retuse, wings broad, lateral lobes rounded, lip
small conoid, spur incurzed. Capsule 4-1 inch, ellipsoid, narrowed at both
ends, densely tolnentose or woolly. Seeds globose; testa black, opaque,
t8uberclecl.
h-abitat: Darjeeling and Sikkim foot-hills and Terai in shady rnoist areas
along the fringe of the forest, widely cultivated. Throughout tropical and
slibtropiral India, and Ceylon. Commonly cultivated for ornamental purpose.
The plant produces single or double flowers which has been niuch improved
by horticulturist. It is generally a rainwea.thcr garden flower. There are
about half-a-dozen or more varieties, according t o different ecological
conditions.
IMPATIENS BTCOltNUTA Wall.

A tall, leafy, much-branched annual; stem stout, glabrous succulent. Leaves
3-6 inches, elliptic or elliptic-lanceolute crenute caudate-acuminate, membranous,
with somelimea a few scattered hairs on the upper surface, crenale, bristles 0
OT basal; petiole 1-3 inches, often with prominent basal s ~ i p u l u glands
~

Peduncles 2-4 inches, rat her stout, erect; racemes subterminal interrupted
many-flowered; bracts 11-horled, or-nte, with lonq p r o ~ ~ ~ i n rglnndular
nt
tips;
pedicels $-1 inch, slcndcr. F l ~ \ v o r s2-1 inch long from tip of lip t o t h a t of
orbicular standard; buds 2-horned by the spwr ant1 projecting glandzdar
herbaceous and of the lip, which is largc., broad, a n d remarkably incurved;
wings with small lule~.ullobes and narrew terminal ones, wings caudate lip
horned at the tip pi.oduced downward into a broad conoid or oblong iizcurved sac,
spur short hooked or incurved. Capsule 14 invhcs, cylindric smooth, shilling.
Seeds 8-10, subcylindric.
liabitat: Ilarjeeling and Sikkin~a n d also Central a n d Western ttmperatc
Himalaya; Nepa.1, Garhwal, ascending t o 0-1,500 feet (0-500m.).
IMPATIENS YPLCHRA H . f. a n d T.
Stem 4-10 inches, simple, stout, erect, nodose at the scavs, rarely divided.
Leaves 2-4 jnches, elliptic lanceolate acu?nin,ate sei.rale, glabrous on both
surfaces, rather coriaceous, 9i0t or 1.av.ely ciliate; petiole stout, naked. Peduncles
1-2 inches, fcw, stout, crect, 1-2 flowcred pedicctls often as stout and as
long. Flowers 2 inches long from the tip of the spur to that of the standard,
pale rose-colowed or straw-coloured, streaked with red; sepals 4 inch, green,
acute; standard winged a t the back, terminal lobe of wing semi-ovate obtuse;
lip very large., ,funnel-shaped narrowed into the stout hooked spztr; spur sometinles
spiral. Capsule 4-f inch, erect, narrowly ellipsoid-oblong, glabrous, subacute.
Seecls many.
Habitat: Shaded ~voodsin the k~ibt.ropioaland temperate regions of Eastern
Nepal to Darjecling ant1 Sikkim hills and the Ichasia BZountains, altit'ude
4,000 to 5,000 feet (1,000 to 1,800m.).
IMPATIENS FIRIBRIAT-4 Hook.
Stem 1-2 feet, sin~pleor branched, succulent. Leaves 2-5 inches, ovate
lanceolate acuminrate szcb-serrulate, opposite alternate a n d whorled sometimes
on the same specimen, $flaccid, ciliate or not a t the base; petiole $-2 inches;
stipllles 0. Peduncle 2-6 inches, long erect, strict, absolutely terminal in all
the specimens,
rjonletin~es a n axillnsy one, naked. Raceme 4-2 inches,
oblong or ,globosr, very dense and covered with crinite-green slender
recurved bracts, which are 4-4 inch long, clothed with long pink hairs a n d
conceal the bases of the capillary pedicels. Flowcrs rose-purple. $ inch diameter;

sepals small, lanceolate; standard small, ovate, with a recurved point; lateraj
wing-1ol)es small, rounded, te?.minal semi-mate large bvoad clawed; lip boatshaped; spnr $ inch, very Icng, slender, incurzied. Capsule $ inch, ellipsoid,
acute a t both a d s , turgid, glabrolls. Seeds few, obovate, compressed, very
hairy.
Habitat: Marshes and in the wet places in Darjeeling and Sikkim hills,
altitude 4,000 t o 6,000 feet (1,000 to 2,800 m.), ab~lndani.
IMPATIENS SULCATA Wall.

A gigantic annual herb, said to attain 15 feet in height, stem stout erect
grooved quite glabrous. Leaves usually opposite and whorled elliptic-mate 01.
lanceolate coarsely crenale-sewute; stipules pulvinute. Flowers many umbelled
or racemed. Capsule elongate horizontal.
Habitat: Darjeeling and Sikkim and other parts of Temperate and subalpine Himalaya, altitude 7,000 to 12,000 feet (2,600 to 4,000m.) from
Ma.rri to Sikkim Himalaya.
IMPATIENS TRIPETALA Rozb.

A tall glabrous branched stout annual. Stem stout, succulent, 1+-2 feet,
swollen at the nodes, simple or with opposite branches. Leaves 2-8 inches
exclusive of the petiole, which is often 5 inches membranous, orate or ellipticlanceolate, crenulate, acurnin,citr, glabrous or sparsely pubescent above, nerves
very numerous, lower crenatures often with bristles. Pedicels h-1 inch glabrouo,
bracteate a t the base when fascicled on a short peduncle. Flowers red or purple.
14 inches from the base of the lip to the tip of the standard. glabrous or pubescent; sepals very small for the size of the flower, .su,bulate,,falcate, standard
obovate, galeate (heln~et-sl~aped
); wings with two suborbicular lobes; lip rounded
a t the base, deeply saccate suddenly narrowed into (L spur. Capsule h-4 inch
ellipsoid, quite glabrons. Seeclg many, pyriform, testa rough opaque.
Habitcct: Darjeeling and Sikkim, Tropical Himalaya, a! titude 2,000 to
5,000 feet (500 to 1,80Om.), extending t o Bhutan, Duphla Hills, Assam,
Silhet. and Khasia Mountains, altitude 0-3,000 feet.
IMPATIENS PUBERULA DC.
Slender, erect, leafy pubescent herb. Stem 2-3 feet sparingly branchetl,
pubescent above. Leaves 1-3inches, petioled, elliptic-lanceolabe,cremte acurnin(~te

eglnndular,inembranoas, usually pubescent on both ,surfaces, petiole rather short;
stipules 0. Pedicels 1-1h inches pubescent~,slender. sub-terminal, 1-$mered,
usually con$ned to the uppermost arils; bracts subulate, basal, or 0.Flowers
flat 1:-16 inchcs from the standard to the wings, pubcscent violet; sepals broad
ovate acu~ninate;stanclard alinost as large as the two wings, and, like them,
of a deep riolet colour, orbicular, notched, dorsally winged, wings of 2 sessile lobes,
lateral smaller rounded; lip conoidal rather small; spur inch, incurred. Capsule
1 inch glabrous.
Habitat: Temperate regions, fairly common in the Darjeeling, Sikkim
and Nepal Himalaya, altitude 5,000 to 6,000 feet (1,600 t o 2,000m.).

IMPATIENS ARGUTA H. f. a n d T.
Slender, erect, glabrous or sparsely pubcscent, much branched herb. Leaves
ovateor lanceolate sharply serrate, often ciliate at the base,petiole usually glandula~..
Peduncle very short l-2-flowered, bracts setaceous twisted or 0. Flourer large;
sepals ovats-cordate, standard o~.bicularspurred behind, terminal lobe of wings
very long pendulous, lip elongate saccnle, spur short stout incurved, n o t spiral.
Habitat: Common in shaded woods of the Darjccling a n d Sikkim Himalaya,
altitude 5,000 to 7,000 feet (1,600 to 3,100m.); extending to Bhutan, Ichasia
Mountains, altitude 3,000 t o (3,000 feet., Assam.

IMPATIENS J U R P I A Nam.
A tall shrllbby branched herb. Stem 5-8 feet stout and woody below;
branches glabrous or pubcscent. Leaves 3-10 inches, long-petioled ellipticlanceolate, caudcrtp-c:czcmincrte, oj'ten ol,liqlre crcnate, very men~branous,manynerved, with scattered hails above, oflew red benerrth, often ciliate towards the
base; nerves numberous, lender, petiole usually long and lender, often
glandiilar. Petluncles long 1-3 f l o u c ~ e d ,2-4 inches slender; bracts suhulate;
pedicels a-1 inc-h. Flowers ncarly 2 inches from the spur t o the tip of the
standard, white or prlle strnw-coloured 01. ovtrnge-red; standard obcordate,
will1 a long tJoi:vnl sl)ur somc~tirnes4 inch long, a t others, obsolete; wings small,
lateral lobes occ ,l,ded, ii,cluded, terminal e.xserted, twice as large, notched at
the tip o, not, nit11 mn il/Jlen.~dc~u~.icEe
on the inner margin; lip very large and
l)roatl, stlccf~feil~uallyroundecl at the base; spur short, stout, incurved obtuse.
(:al)"llc 1-1; inches narrow-linear, clavatc, acute, glabrous. Seeds many, small
opaque, suborbicular, tnbercled.

,

Irlnbitut: Grows frequently in shaded woods of the temperate and subtropical

Himalaya from Nepal to Darjeeling, Sikkim and Bhutan hills extending
t o t,he Ichasin illoutains, altitude 3,000 to 5,000 feet (800 to 1,600m.)
IMPATIENS DISCOLOR IY all.
Glabrous, or pubescent on the leaves above. Stem 3-5 feet, decumbent and
rooting at the base. Leaves membranous, petioled, ovate or lunceolate acuminate,
crenate, crenatures coarse, with a bristle in the sinus; nerves many; petiole
variable, naked. Pecluncle and pedicels together 1-2 inches very slencler, short,
axillary, 1-3 flowered; bracts 1/12 inch, broad ovate gland-tipped. Scattered.
Flowers 1&-2inches, violet-blue with a pink-purple veined r9erylarge lip; standard
small, orbicz~lur spurred at the back, wings as in I. arguta, and spirifer,
terminal lobe of wing large pendulous but differs wholly in the fruit, lip very
large deep conoidal narrowed into a short stout incolute spur. Capsule 5 inch
slender, clavate ancl acuminate beyoncl the middle, the lower portion being
seedless. Seecls unripe.
Habitat: Fairly common in the temperate Nepal to Darjeeling and Siklrim
Himalaya, altitude 6,000 to 8,000 feet, (1,200 to 2,7001n.).
IMPATIENS SPIRIFER 11. ,f. and T.
Stem 8-10 inches slender, sparingly branched. Leaves membranous, 1-3inches,
long-petioled, o~late-lanceolate, caudate-acuminate loosely crenccte upper sessile,
nnrrowetl into the slender cylindrical petiole, apiculrcte in the crenalure.~.
Stipules setose. Peduncles sometimes 2 and connate a t the base, ebracteate, very
slencler, shorter or longer than the leaves. Flow-crs 1; inches from the spur to
the tip of the apiculute standud; wings 1:iolet-purple, the terminal lobe
sometimes I inch long, elliptic-oblong, pendulous; lip deep1y conoidal, subcampanulate in$uted, narrozcecl into the spirul .spur, pale rose-coloured streaked
with purple. Capsule 1 inch very slender. Seeds small, globose, l~uherulo~~e.
A
lovely plant, closely allied to I. arguta, hut the flowers are almost inval-iably
solitary, and it wants the curious united bracts.
Hcrbitnt: Temperate ant1 slthtropical woods of Darjeeling and t h e Sikki~n
Hima.laya, altitude 4,000 to 7,000 feet, (1,500 to 2,200m.).
IMPATIENS SCARRI 1)A PC.
Robust, often much branched, 3-5 feet rarely clnite glabrous. Lcavcs 2-6 inches,
ovute-Zanceolwte acuminate serrate, sessible or narrowetl into the naked petiole.

stipular of two large glands Flowers 1 inch, golden-yellow, spotted with red,
panicled, generally in se ~ e r a laxils; peduncle 1-2 inches, 2-6 flowered,
pedicels as long; standard cordate at the base; lip conoidal, lateral lobe of wings
slmrt rounded, terminal much smaller, oblong, orbicular spurred behind, spur
ineurved. Capsule 1-2 inches, slender, straight ribbed, glabrous or puberulous.
Seeds 1-seriate, oblong, scarely tubercled.
Habitat: Rather common in shady woods of the Temperate Himalaya, all
over Darjeeling and Sikkim, extending to Bhutan Hills, altitude 6,000 to
10,000 feet (1,800 to 3,200m.). A very attractive plant for its beautiful flowers
often noticed in the rains on hillsides.
IMPETIENS LONGIPES Hlc. f. and T.
A very distinct quite glabrous plant, 3-4 feet. Stem sub-tetragonous with
scattered unifo~*mleaves and long axillary sub-horizontal peduncles, 2-5 inches
long. Stipules 0. Leaves 3-5 inches, membranous, petioled, elliptic lanceolate
coudate acuminate crenate rather falcate; petiole f-4inch. Raceme 3-5 flowercd
peduncle arcuate. Plowers loosely racemed, pale yellow, unspotted; buds rounded
a t the apex. Sepals sometimes 2-4, ovate-lanceolate; lateral wing-lobe rounded,
terminal 1 inch, long narrow broadly subulate; standard orbicular apiculate,
lip trumpet-shaped, spur slender hooked. Capsule not seen.

Habitat: Fairly common on the hill-slopes near waterfalls all over Temperate
Darjeeling and Silikim Himalaya, altiturle 8,000 to 10,000 feet (2,500 to
3,000m.).
IMPATIENS CATHCARTII Hook. f.
A large ramous erect shrubby species, nearest allied to I loevigata in foliage
and habit. Leaves petioled elliptic or elliptic lanceolale, accuminute crenate, but
a g e r i n g in the long very stout peduncled racemes, 3-7 inches long, smaller bracts,
l a r q e ~pink flowers 2-24 inches long, fuitlt,bright rose-coloured spur and orbicular
O r gibboas ,standard; in the red (not green) sepals, wing short 2-lobed and
more snccate lip with short incuvved spur.

Hnbitut: Not irlfrequellt in the shaded forests in llarjeeling the Sikkim
Himalaya, altitude 3,000 to 5,000 feet (800 to 2,500m.).

IMPATIENS RADIATA Hook f.

A tall quite glabrous much branched large leafy species, 3-5 feet with
copius inflorescence. Leaves 3-5 inches, often fascicled towards the top of the
stem, long-petioled elliptic-0,-ate or lanc~olate accuminate crenate, crenatures
large, bristles basal; petiole 4-3 inches with two large stipulifo~n~
glands at the
base. Peduncles 3-8 inches, corymbosely crowded, strict, stiff', with 2-5 whorls
of stiff spreading pedicels 5 - 2 inches long; bracts whorled, 1-4 inch, ovate, with
long stout glandular points. Flowers inch including the spur, yellow or purplish,
bud rounded a t the top; sepals lanceolate, with long points like the bracts;
standard neither winged, keeled nor spurred; spur straight with a swollen tip,
much shorter than the pedicel; lip conical ending in a short straight spur.
Capsule P-1 inch, strict, rarely inclined, usually in a line with the pedicel,
linear, hardly a t all clavate, glabrous. Seeds between obovoid and oblong, small
and smooth or nearly so, apiculate a t the hilum.

+

Habitat: Darjeeling and Sikkim Himalaya, altitude 6,000 to 12,000 feet
(1,800 to 4,000m.); extending to the Khasia Mountains, altitude 5,000 to 7,000
feet. This species is often noticed here and there in the temperate and subalpine
region.
IMPATIENS RACEMOSA DC

.

Erect quite glabrous slender herb. Stem 2-3 fcet high, sometimes glandular
above. Leaves 3-9 inches, membranous, pefioled, elliptic orate or lanceolate
acuminate crenate, crenntures with (1 b~istlein the sinus or near it; petiole J-2
inches, slender, naked or with 2 sessile or pcdicellcd stipular glanda at the base.
Recernes usually exceeding the leaves not interrupted, lax, 6-10-flowered;bracts
ovate, with ,stout glandulnr points; pedicels slender. Flowers snlall ( i - h inch),
yellow; sepals very variable, ovate or oblong, with points like the bract
standard not ,spurred or winged; wings narrow, pendzilous, lateral lobes
orbicnlar, terminal broudly strap-ahaped, obtu.sr, tcjith a basal rounded auricle
externally, a slendw ulmost jliforrn process, uith cr glandular tip, descends from
the inner margirl of each wing into the spur, lip boat-shaped with a curved
sp:ir equalling the pedicel. Capsule 5-a inch, linear-clavate, acuminate,
glabrous. Seeds large, oblong, compressed, rugose.
Habitat: Temperate Himalaya; from Simla, altitude 6,000 to 7,000 feet, to

Darjeeling and Sikkim, altitude 6,000 to 12,000 feet (1,800 to 4,000m.).

IMPETIENS ROYLEI Walp.

A handsome often gigantic species, 4-10, feet, with the stem as thick as the
thumb, glabrous fleshy. Leaves usually opposite and whorled, lanceolute or
ol'ale-lan~eol~te
sharply serrate, very variable as to disposition, size, breadth,
petiole and cutting of the margin, base rounded or acute; stipliles of stout
glana-tippecl setac. Peduncles 2-6 inches, sub-terminal, stout, straight, erect;
bracts ovate-lanceolate, acurnu~atc.Flowers many umbelled racemed usually
pcile red-purple, sometimes white; sepals &- inch, green; standard 2-lobed
wings broad; lip saccate, very obtuse. Capsulc 4-f inch, clavate, or much
narrowed towards the base, top abruptly beaked, glabrous, usually drooping,
very turgid in the middle. Seeds large, brdadly obovoid, testa opaque, spongy.
Habitat: Temperate Western Himalaya; common from Nepal to Marri,
occasionaly occurring Darjeeling and the Sikkim Himalaya, altitude 6,000
to 8,000 feet (1,800 to 2,600m.).
IMPATIENS URTICIFOLIA Wall.
Simple or sparingly branched glabrolis herb. Stein 2-3 feet, usually
slender, and hardly branched. Leaves 4-6 inches, upper sessile, mentbranous,
elliptic-ovate or cordate acuminate, coarsely crenate, tips long and quite entire;
nerves many spreading, very slender; crenatures with subbasal bristles; petiole
1-3 inches; stipular glands sessile or pedicelled or 0.Peduncles 2-5 inches, 3-5
flowered usually axillary, sometimes subterminal and clustered, always
very slender, horizontal, and more or less arched; divided, as i t were,
at the top into 3-5 jiliform pedicels, which, as well as the
bracts (newly inch), are very slender, and do not spread. Flowers large yellozc
or white or pale, puvple with red streaks, in the Sikkim specimen, 2 inch
diameter; sepals oblique, orbicular, 2-lobed long-pointed; standard ovate
obscurely keeled; wings with broad lateral lobes and elongatc oblong terminal
ones; spur almost as broad as dec.p, apiculate, base contracted but rounded,
spur stout, obtuac, incuroed or h~7leed;lip shortly saccate. Capsule 1 inch,
inclined, linear, acuminate, glabrous. Secds unrilc.

a

Habitat: A fairly comllloll balsanl in t,hs hi!] slopes and other places of t,he
temperate Himalaya, from Nepal to Darjceling and Silzltim, alt,it~ide10,000
to 12,000 feet (3,000 t'o 4,000n1.).

This upper temperate and subalpine and alpine species with it,s purple
flowers is generally scen in shady crevices of rocks and moist places.

IMPATIENS CYMRIFER,A Hook. f.

A slender branched quite glabrous herb. Stem 2-3 feet, green with pale ~ t , l puvple blotches; branches slender. Leaves 4-8 inches, petioled, elliptic-o)~ateor
lanceolate caudate acuminate sharply crenate serrate membranous, tip quite
entire, creiiatJures or serratures very shallow, with a terminal or subterminal
bristle; nerves many, arched, slender; petiole +-2 inch, winged; stipular glaqzds
sessile. Penduncles 1+-3inches, 14 flowered, spreading, capillary; bracts +inch,
caducous boat-~hapedwith long points; pedicels divaricating. Flowers 1-1Q inch
long, pale lilac spotted with ,red; sepals nearly as long as the standard, acuminate, green on one (the upper) side of the midrib, lilac on the other; standard
orbicular gibbous behind much vaulted, hardly, keeled; terminal wing-lobes
horizontal, obtuse, conniving and parallel, lateral rounded lip inch long,
ovoid in outline, deeply boat-shaped rounded below; spur absent, apiculate,
almost hemispherical below. Capsule 2-1 inch, linear, cuspidate, torulose,
glabrous. Seeds few, young obovoid a.cute a t the hilum, opaque.
Habitat: Found occasionally in the inner valleys of Darjeeling and
Sikkim Himalaya in shady moist spots near Lachen and Lachoong river,
altitude 8,000 to 10,000 feet (2,500 to 3,400m.).
IMPATIENS LAXIFLORA Edgew.

A tall branched quite glabrous herb. Stem 2-4 feet, slender. Leaves 3-6
inches, elliptic-lanceolate acuminate crenate membranous, crenatures rounded
with basal or subbasal bristles, nerves lender; petiole 1-3 inches; stipular glands
various. Peduncles usually exceeding the leaves, slender; bracts small, persistent lanceolate narrow; pedicels not whorled or fascicled, spreading. Flowers
together with the spur, about 1 inch, yellowish, buds rounded at the end; sepals
~ s u a l l ysmall and narrowly ovate; standard orbicular not crested nor spurred at
the back; wings very variable, lateral wing lobes rounded or oblong, terminal
rounded or elongate lip conical apiculate, without a stout callous tip; spur
straight or conical, tip often clubbed. Capsule $-1 inch, narrowly clavate,
mucronate, glabrous. Seeds oblong, rugose, compressed, brown.
Habitat: Temperate Hima,laya, altitude 5,000 to 10,000 feet (1,800 to
3,200m.) from Simla to Darjeeling and Sikkim; extending to Khasia
Mountains, altitude 5,000 to 6,000 feet.

IMPATIENS STENANTHA Hook. f.
Usually tall, erect, quite glabrous, much branched herb. Leaves 2-6 inches,
petioled elliptic-ovate or lanceolate acute or caudate acuminate crenate, crenatures
with basal or subbasal bristles; petiole 4-3 inches; stipular glands sessile or
stipitate on the stem or petiole. Peduncles axillary or terminal slender, shorter
or longer than the leaf; racemes short; bracts setaceous, caducous long before the
expansion of the ,flower. Flowers yellow5 often speckled with red; bud 1 inch long,
with a lon,g terminal green beak a t the rounded or sub-acute tip; sepals
sometimes 4; standard orbicular or obloilg recurved; wings with sometimes a
ltuisted acute t e ~ m i n a lobe
l
nearly as long as the spur, which is s0metjm.e~clubbed
at the tip, lip trumpet shaped horned at the very oblique mouth narrowed into
a long slender spur. Capsule inch, narrow clavate, acuminate, glabrous. Seeds
small, obovoid, compressed, opaque.

Habitat: Darjeeling and Sikkim Himalaya and E. Nepal; common, altitude
6,000 to 8,000 feet (1,800 to 2,700m.) extending to t,he Khasia &fount,ains,
altitude 5,000 to 6,000 feet, Assam.

Trees or shrubs, rarely herbs, abounding in pellucid gla.nds filled with essential oil (except Peganum). Leaves opposite or alternat'e, simple or compound,
exstipulate. Flowers in axillasy or terminal cymes or panicles (racemed in
Dictamnus); calyx of 4-5 small lobes or sepals; petals 4-5, hypogynous (in the
Indian genera), valvate or imbricate; stamens 4-5 or 8 or 10, rarely more
(Citrus, AEgle), or 6 (Boenninghausenia), filaments usually free, hypogynous;
anthers %celled, ope~ljnginwards; disk w-ithin the stamens, crenate or lobed,
sometimes large or long; ovary of 4-5 free or connate carpels; styles as many,
free or variously united, stigmas terminal, entire or lobed; ovules usually 2 in
each cell. Fruit a capsule, berry or drupe, or of 1-4 capsular cocci. Seeds usually
solitary in the cells, testa varions, albumen fleshy or 0; embryo straight or
curved, radicle superior.
Genus-BOFINNINGHAUSENIA

Reichb.

A perennial-rooted herb. Leaves alternate, 2-pinnate, leaflets quite entire.
Flowers in compou~~d
terminal leafy ~ a n i c l e dcymes, white, pedicels slender;
~alyx4-5-lobed, persistent; petals 4-5, obovate-oblong, imbricate; st,amens

6-8, inserted a t t,he base of an urceolate disk, filaments filiform, the alternate
shorter; anthers oblong; ovary long-stipitate, 3-5-lobed, narrowed below, lobes
1-celled dista,nt,; st,yles 3-5, ventral, connate, stigma sim.ple; ovules 6-8 in each
cell, pendulous from t,he middle of the axis. Fruit of 6-8 free membranous ventrally dehiscing few-seeded carpels. Seeds reniform, testa black granula,te,
albunlen fleshy; embryo arcmte.
BOENNIISGHAUSENIA XLE1FLOR.A Keich.
A slender erect branching perennial-rooted herb, 1-2feet, glabrous or somewhat p~lbcscent.Leaves 2-3-pinnate; petiole slender; leaflets $-$ inch, obmtate
or obcordate, gluucous beneath, membranous, the te~minallargest, petioled.
Cymes leafy, many-flowered. Pedicel of ovary variable in length. Flowers
inch diameter, inclined or nodding, pure white; calyx very small; petals
inch diameter.
oblong, obtuse. Fruit

$-a

$-a

Habitat: A common plant all over temperate Himalaya, from Marri to
Darjeeling and Sikkim, altitude 4,000 to 5,000 feet (1,000 to 2,700m.)
extending to the Khasia Mountains, altitude 4,000 to 6,000 feet.

Trees or shrubs, unarmed. Leaves opposite, simple or 1-3-foliolateor imparipinnate, quite entire. Flowers small, in panicled axillary cym.es, unisexual;
sepals 4-5, imbricate; petals 4-5, sessile, valvate or slightly imbricate; stanlens
4-5, inserted a t the base of the disk, filaments subulate; anthers oblong; ovary
deeply 4-lobed, 4-celled; style basilar, stigma 4-lobed, ovules 2 in each cell,
collateral or superposed. Fruit of 4 coriaccous 3-valved 1-seeded cocci, endocarp
horny elastically separable 2-lobed. Seeds oblong, testa bony or crustaceous
shining hilum linear, albumen fleshy; embryo straight, cotyledons ovate.
EVODIA ROXBURGHIANA Benth.
A small or medium sized tree with soft wood; branches opposite. Leaves
3-foliate, quite glabrous usually large, spreading; petiole 2-5 inches terete; leaflets
2-5 inches, very shortly petioled, obovute, oblong or oblanceolate, tip rounded
or acuminente or apiculate, nerves almost horizontal very slender not at all
prominent, costa perfectly glabrous on both surfaces. Cymes very variable,
length and breadth of peduncle, more or less finely pubescent; branched opposite
and alternate, bracts minute. Flowers usually densly crowded, h-i inch diameter?

yellow-greevzsweet scented, very shortly pedicelled; ca'yx minute; petals slightly
imbricate. Capsules usually 2, about the size of a pepper-corn, coriaceous,
rugose. Seecl splendent, blue-black.
Habitcct: Common in the lower hill forests up to 4,000 feet in Darjeeling and
Sikkim hills. Distributed throughout the mountains of the Western Peninsula;
extending to the Eastern Peninsula from Tenasserim.
Thc t,ree can easily be distinguished in the field by its leaves when rubbed,
giving out the smell of Spondias mnngifera \Villd.
EVODIA FRAXINIFOLIA Ilook f.

A small much branched densely leafy tree, smelling strongly of Caraway
( Carum carvi Linn) when bruised. Brallchlets thick terete. Leaves 3-5 pairs
8-12 inche,; imparipinnate, spreading, bright green; petiole cylindric; leaflets
4-9 inches, shortly petiolecl, oblo?zg o~ oblong-lcc~~ceol[~te,
acunlinate, straight or
falcate, quite entire or crenulate, base rountletl often oblique, nerves spreading,
slender, terminal leaflet often long-petioletl. Cy~ncson short stout compressed
peduncles, axillary and terminal, clothed with Jine close-set pubescence; bracts
minute. Flo~vers4-5 merous, shortly petlicelletl, white nearly
inch diameter;
sepals small, obtusr; pctJds imbricate, yubesce7lt within; stamens exceeding the
petals, filaments some-what hairy; anthers broatl; ovary glabrous; style short,
stigma capitate. Fruit incli tliamctcr, glabrous, ~ e d carpels
;
not separating to
the base, very coriaceons. Seetl broadly elliptic, slightly compressed; testa dark
brown, shining.
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Habitat: Subtropical Hinlalaya from Nepal to Darjeeling and Sikkim,
altitude 4,000 to 8,000 feet (1,000 to 2,500m.) extentling to the Khasia
mount,ains, altitude 3,000 to 5 000 feet, Assam.
This species is frequeilt,ly met with in open places and in the secondary growth
of the forest. Its white soft mood is said t,o be suitable for manufacturing
matches ant1 ~ n a t c hboxes. Fruit is made into "chutney" and it is used na
medic nc for dysentery.
EVODIA RUTAECARPA Hook fund Thorns.
A small densely-foliaged green tree inodorous, clothed all over with soft
velvety p~bescen,ece. Leaves 1-1f feat petiole terete, stout; l e ~ f l e t sabout 5 pair.

subsessile, oblong-acute, usually rounded and oblique at the base, margin quite
en.'ire, under surface woolly, nerves faint. Cymes 3-4 inches diameter, brachiate
terminal; peduncles very short stout and as well as the pedicels and calyx
bomentose. Flower about inch diameter. Petals nearly glabrous externally,
pubescent within. Stamens not much exceeding the petals, filaments hairy;
anthers very large, ovate, 2-lobed m the base. Fruit 4 inch diameter; pustular;
carpels 4, opening at the apex.

+

Habitat: Inner valleys of the temperate region of Da-rjeeling and the Sikkim
Himalaya, altitude 7,000 to 10,000 feet (2,500 to 3,200m.). Occasionally met
with in the upper hill forests.
Genus-ZANTHOXYLUM

Linn.

Shrubs or trees, often armed with stout -prickles. Leaves alternate, 3-fol'olate
or unequally pinnate; leaflets opposite or alternate, entire or crenate, often
oblique, punctate. Flowers small, in axillary or terminal peduncled broad or
narrow cymes, white, pink, or greenish, often unisexual; calyx 3-8 fid, rarely
0 ; petals 3-5, rarely 0 , imbricate or induplicate-valvate; disk small or obscure;
stamens 3-5, hypogynous or reduced to scales in the 9, ovary rudimentary in
the 8 , in the ? of 1-5 ob'ique 1-celled carpels; styles sublateral, free or
connate a.bove, stigma capitate; ovules 2 in each cell, usually collateral.
Fruit of 1-5 globose coriaceous or fleshy 1-seeded carpels, dehiscing ventrally,
endocarp horny, separating or not. Seed oblong and compressed or globose, often
hanging out of the carpel, hilum broad, testa bony or crustaceous blue or black
shining, albumen fleshy; embryo axile, straight or curved, cotyledons flat,
radicle very short.
ZANTHOXYLUM OVALIFOLIUM Wight.
A small tree or a large shrub, unarmed or with short prickles, glabrous.
Leaves trifoliolute leaflets 3-4 inche3, elliptic-oblong or obovate crenulate, tip obtuse
emurginute, coriaceous, subsessile, petioles not armed. Cymes in slender panicles,
quite glabrous. Flowers 3-9 diameter, 4-5 meroua; petals valvate. Ripe carpels
solitary, the s;ze of a pea, smooth.
Habitat: Occasionally met with in the mixed forest of Terai and lluars of
Darjeeling and Sikkim Himalaya, ascending up to 4,000 feet (1,400m.) ;
extending t o the Khasia and Mishmi Mountains, Assam.

ZANTHOXYLUM ALATUM Roxb.
A large shrub or a small tree, with dense foliage and unpleasant, pungent
nromatictaste und smell; prickles conical, often vertically jattened on the trunk and
branches, the older with a corky base. Leaves 14-9 inches (in Khasia specimen);
petiole glabrous, narrowly winged, with 2 stipular prickles at the base; leaflets
2.4 inches, 2-6 pairs, narrow, usually elliptic-lanceolate, rarely ovate, obtusely
acuminate; petiole and rachis usually broadly winged. Panicles 2-6 inches long,
loose, sparingly branched. Flowers 3-$ inch diameter; calyx 6-8- lobed, lobes
subacule; stamens 6-8. Ripe carpels &-& inch diameter, usually solitary, laxly
panicled, broadly ovoid, pale red, tubercled. Young leaflets have often the costa.
prickly beneath, and usually few large scattered glands. The wood is hard and
used for tooth cleaning, and the carpels as a condiment.
Habitat: This species is not so common but found occas'onally in the middle
and upper hill forests of Darjeeling and Sikkim, a t 4,000 to 7,000 feet (1,500 to
3,100m.). Distributed in the hot valleys of the subtropical Himalaya ascending
to 6,000 feet from Jamu to Bhutan; Khasia Mountains, altitude 2,000 to
3,000 feet.
ZANTHOXYLUM OXYPHYLLUM Edgew.
A thorny wandent shrub often climbing, clothed with hooked prickles. Leaves
very variable in size, 4-12 inches, petiole arched, usually armed throughout with
hoolted pricliles along the back; leaflets about 3-10 pairs, in young specimens.
ovate-lanceolate, very long-acuminate, crenate-serrate, pale nerves very distinct
beneath, in older ones more elliptic or oblong, 2-24 inches long in Kumaon specimens, upwards of 4 inches in som,e Sikkinz ones, coriaceous, shining above.
Cymes much branched many-flowered, pedicels slender. longer than the petals.
Flowers the largest of the Indian species. $-3 inch diameter, lilac umbellate, on
the branches of the cyme; sepals 4, small, obtuse; petals 4, obtuse, imbricate.
Ripe carpels 2-4, the size of a pea, tubercled, hardly beaked. Seed black.
Habitat: The species is oft,en found climbing in the upper hill forests of
Darjeeling and Siklrin~,ascending up to 9,000 feet, (3,000m.). Distributed in
t'he temperate and subtropical Himalaya, from Garhwal, altitude 4,000 to 8,000
feet to Sikkim, altitude 6,000 to 9,000 feet and Bhutan, Khasia Mountains,
altitude 4,000 to 6,000 feet.
ZANTHOXYLUM RHETSA DC.
A tree with corky bark and spreading leafy branches, prickles straight or incurved, the old ones with a solid conic base. Leaves 1 to 1$feet, clustered at the

ends of the branches, equally or unequally pinnate; petiole unarmed; leaflets
8-20 pairs very oblique quite entire glabrous, opposite, 3-5 inches, with short
partial petioles, recurved, ovate-oblong or lanceolate, caudate-acuminate, upper
base rounded, lower very narrow and ending in the costa, nerves 10-12 on
the upper half, 2 fewer on the lower. Cymes sometimes 14 feet, broad; bracts
minute, caduceus. Flowers Q inch diameter, yellow, 4-merous; petals valvate;
cvary glabrous. Ripe carpels solitary, the size of a pea, tubercled. Seed
subglobose, blue-black. The unripe carpels taste of orange-peel, the seeds like
black pepper. This tree was reported to occur in the Sikkim Himalaya in the
lower hill forests of the Terai.
Habitat: Distributed in the foot hills of Darjeelkg and the Sikkim
Himalaya (0-500m.)
ZANTHOXYLUM TOMENTELLUM Hook. f.
A small sparingly armed erect tree, 30 feet with horizo&al branches;
branchlets terete, stout, woocly; prickles scattered, short, recurved. Leaves 8-12
inches; petiole terete, with scattered hooked prickles on the under-side; leaflets
6-8 pails, quite entire xelzlety beneath 2-3 inches, shortly petiolecl, oblong or
elliptic, subacute or obtusely acuminate, coriaceous, glossy above, base subequal,
nerves distinct. Cymes 2-4 inches, axillary sparingly branched, densely velvety
branches few short and rachis stout; bracts and bracteoles caclucous. Flowers
small, clztstered; about & inch diameter; sepals 4, pubescent; petals glabrous.
Carpels 4, glabrous. Carpels Q inch long, 4, compressed, beaked.
flabitnt: Da rjeeling, Sikkim and other parts of t,he Eastern subtropical
Himalaya; from Sikkim to Bhutan; Sikkim, a t Choongtam, altitude 5,000 feet
(0-1,800m.).
Znnthozylurn budrungn. Wall. witch its charactersitic straight stem densely
covered with one large broad-based short incurved prickles. Leaflets 5-10 pairs,
glabrous, broadly crenate with large glands i n the sinus, base very obliqne; oymes
terminal, very large flowers creamy white. I t is found in the lower hi11 forests at
0-6OOm. The author found the tree fairly common in Tarkhola Sal forests on
the way to Gangtok.
Hoolter in F.B.I., Vol. I,pp.496-97, doubts the systematic position of this
species. Even if it is a specie8 the name should be Z. crenatum Wall. Field examination leads me to consider Z. Badrunga Wall. synonymons Z. Meheta

~ u the
t glands a t the crenatures of the leaflets are very distinctive and as
such this species may be taken as a variety of Z. rhesta,-Z. rhesta DC.
Var. crenatum Wall.
Zanthoxyluln acanthopodiurn DC., a shrub and Zanthoxylum Hamiltonianum
Wall., a climbing shrub are a!so reported to occur in the upper hill forests of
Darjeeling and Silskim a t 4,000 to 7,000 feet (1,400 to 2,40Om.)The former may
be a variety of Z. alatum DC.
Genus-ACRONY CHIA Forst.
Trees. Leaves opposite or alternate, 1 rarely 3-foliolate, leaflets quite entire.
Flowers small, or rather large, yellow in peduncled axillary and terminal cotymbs,
polygamous; calyx 4-lobed. sometimes enlarged after flowering, imbricate; petals 4, spreading, revolute, valvate; stamens 8, inserted under a thick
&angled tomentose disk, filaments subulate, the alternate longer. Ovary inserted
in the hollowed tip of the disk, tomentose, 4-celled; style terminal, stigma 4grooved; ovules 2, superposed in each cell. Fruit a 4-celled drupe, or 4-valved
loculicidal capsule. Seeds often exserted and pendulous from a slender funicle,
testa black, albumen copious. embryo straight, cotyledons oblong flat.
ACRONYCHIA LAURIFOLIA B1.

A small glabrous tree or shrub, with somewhat silky or puberulous young
shoots and injlorescence. Leaves very variable, unifoliate, leaflets 2-6 inches,
sub-obovate, or oblong, obtuse or obtusely acuqninate, menzbranous, quite entire,
much veillet1 and reticulate on both surfaces. Cymes axillary, slender, oppositely
branched, spreading, long-pecluncled, coyntbose; buds linear; bracts and
bracteoles small. Flowers i-2 inch diameter, fragrant, yellowish-white; buds
linear-oblong, obtuse; pedicels slender; sepals very small, rounded; petals linearoblong from a broad base, obtuse, revolute, more or less villous on the inner
surface; filaments equalling t,he petals, slender, bearded below; ovary villous;
style short, stigma capitate. Drupe very variable in size, from a pea to a small
cherry, 3-5-celled, glabrate, usually with a narrowed angular or grooved tip,
sometimes narrowed a t the base, soine-t;me~deeply lobed from the tip
downwards.
Habitat: Da.rjeeling and Sikkim Himalaya, in hot valleys, altitude 3,000 to
4,000 feet (100 to 1,0001n.); extending t'o the Ichasia Mountains, altitude
0-4,000 feet; Assam.

Genus-SKIMMIA
Thunb.
Smali glabrous strong scented shrubs. Leaves alternate, petioled, simple,
quite entire. Flowers crowded, in terminal panicles, white, polygamous; calyx
4-5-lobed, imbricate; petals 4-5, oblong, valvate or slightly imbricate; disk
obsolete; stamens 4-5, hypogynous, imperfect in the ? flower; ovary obovoid
(of 1-5 rudimentary carpels in the S flower), 2-5-celled; style stout, terminal,
or 0, stigma capitate 2-5-lobed; ovules solitary, pendulous from the top of
each cell. Drupe ovoid, fleshy, with 2-5 cartilaginous 1-seeded stones. Seed
pendulous, testa coriaceous, albumen fleshy; embryo straight, cotyledons
oblong flat, radicle short.
SKIMMIA LAUREOLA Hook. f.
A glabrous shrub branched from the base, 3-5 feet high, evergreen, strongly
aromatic; branches and foliage very bright green. Leaves exceedingly variable
in size and shape, 3-8 inches, linear oblong, elliptic-lanceolate, or obovate obtuse
acute OT caudate-acuminate, softly coriaceous, quite entire, nerves indistinct;
petiole short, stout. Penicles terminal, short, dense-Jowered, branched; bracts
and 2 bracteoles deciduous. Flowers about 4 inch diameter, yellowish-white,
fragrant or sometimes inodorous, shortly pedicelled; sepals small; petals
oblong, obtuse; filaments stout, subulate; ovary ovoid, minute, conic and
4-cleft in the flowers. Fruit 3-2 inch long; ellipsoid, red, fleshy. Seeds 1-3;
embryo green.
Habitat: Common in damp and shady areas of the upper hill forests of
Darjeeling and Sikkim hills a t 6,000 to 8,000 feet (1,800 to 2,800 m.). Distributed
throughout the Temperate Himalaya, from Marri to Mishmi, altitude 6,000 to
10,000 feet; Khasia Mountains, altitude 5,000 to 6,000 feet, Assam.
The plant is said to possess medicinal property.
Skimmia Wallichii Hk. f. and Thorn.-This small rather procumbent shrub,
about 4 feet in height, is fairly common in Darjeeling on Singalela range from
9,000 to 11,000 feet (2,800 to 3,700m.).
Genus-MURRAYA Linn.
Unarmed shrubs or small trees. Leaves pinnate; leaflets alternate, petioled,
base oblique or cuneate. Flowers solitary and axillary, or in terminal corymbs
or axillary cymes; calyx 5-fid or -partite; pet,als 5, free, imbricate; stamens

10, insert,ed round an elongate disk, filaments linear-subulate, the alternate
shorter; anthers short, small; ovary 2-5-celled, narrowed into a long deciduous
style, stigma capitate; ovules solitary or 2 superimposed or collateral in each
cell. Berry l-2-celled, oblong or ovoid, l-2-seeded. Seed with a wholly or glabrous
testa; cotyledons equal.

MURRAYA KOENIGII Spreng.

A small strong-smelling umbrageous tree, pubescent or tomentose, rarely
glabrous, deciduous. Leaves often 1 foot long, 10-20foliate, pubescent or glabrous
narrow; petiole slender, terete; leaflets petioled, 1-1$ inches, variable, usually
obliquely ovate, obtusely acuminate, tip notched, crenulate, sometimes suborbicular
or lanceolate. Corymbs peduncled, many-flowered. Flowers white, 4 inch long,
subcampanulate, ebracteate; sepals acute; petals linear-oblong, obtuse, dotted;
stamens alternately longer, filaments dilated below; ovary 2-celled; style
cylindric, stigma capitate grooved; ovules solitary in each cell, or 2-superposed.
Fruit ovoid or subglobose, 1-3 inches diameter, black, rugose. Seeds imbedded
in mucilage. Leaves much eaten in curries and is well-known as the curry leaves
in the South.
Habitat: Occasionally found in lower and middle hill forests in Terai and
Duars up to 2,500 m. Distributed all along the foot of the Himalayas, from
Garhwal to Darjeeling and Sikkim, ascending to 5,000 feet; often cultivated.
The plant is of considerable medicinal value and used to cure eruptions
and bites of poisonous insects and animals, and also in dysentery and several
other diseases.
Murraya exotica Linn., is a sweet-scented shrub. It is often found wild or
cultivated for ornamental purposes and its fragrant flowers or as a hedge plant
in the foot hills and Terai forests, Darjeeling and Sikkim up to 1,50Om., fairly
common near about Sivoke and Dalingkot. Both the species still survive in
the Lloyd Botanic Garden, Darjeeling.
Genus-PAR AMIGNYA Wight.
Erect or climbing shrubs, unarmed or wit,h axillary spines. Leaves l-foliolate,
the joint often obscure, quite entire, subcoriaceous, persistent. Flowers rather
large, axillary, solitary or fascicled; calyx cupular or small and 4-5-lobed;

4-5-, free, imbricate or rarely induplicate-valvate; stamens 8-10, inserted
round a columnar disk, filaments free linear equal or subequal; anther linear.
oblong; ovary 3-5-celled; style elongate, deciduous; ovules in each cell solitary
or 2 obliquely superposed. Berry ovoid or subglobose, often contracted at
the base, 1-5-seecled, rind thick. Seeds large, oblong, much compressed, testa
membranous; cotyledons fleshy, equal.
PARAMIGNYA MONOPHYLLA Wight.
A stout climbing evergreen shrub, with strong green JEexuous woody branches
and hooked a x i l l a ~ yspines sometimes nearly an inch long; tips of young shoots
and petioles often pubescent. Leaflets 2 i - 5 inches, nsually oblong or elliptic
and rounded a t both ends, rarely somewhat obovate, sometimes elliptic-lanceolate
and acute or caudate-acuminate, coriaceous, bright green; nerves numerous,
spreading; petiole +-4 inch. Flowers 1 inch diameter, white, fragrant; calyx
cupular, 4-5 lobed; petals linear-oblong, very imbricate. stamens 10-12;
filaments linear, flattened, glabrous and hairy; 1-4, ovary hairy or glabrous;
style glabrous above; ovules rarely solitary. Berry ovoid or obovoid, size of a
n u t or larger, yellozu, odour heaeyy. Seeds compressed.
Habitat: Common in Darjeeling and the Sikkim Himalaya, altitude 2,000 to
5,000 feet, (500 to 1,80Om.), extending to Bhutan and the Khasia Mountains,
altitude 2,000 to 4,000 feet.
Genus-CITRUS Linn.
Shrubs or trees, usually spinous. Leaves alternate, 1-foliolate, coriaceous,
persistent; petiole often winged. Flowers axillary, solitary fascicled or in
small cymes, white or pinkish, sweet-scented; calyx cupular or urceolate,
3-5-fid; petals 4-8, linear-oblong, thick, imbricate; stamens 20-60, inserted
round a large cupular or annl~lardisk; filameilts variously connate, compressed
a t the base; anthers oblong; ovary =-celled; style stout deciduous, stigma
capitate; ovule^ 4-8, 2-seriate in each cell. Berry large, oblollg or globose, fleshy,
many-celled, septa membranous, cells few-seeded and filled with horizontal
fusiform cells distended with juice. Seeds horizontal or ~endulous,testa coriaceous or membranous; embryo sometime^ 2 or more in one seed, cotyledon^
plano-convex, often unequal, radicle small, superior.
CITRUS RETICULATA Blanco.
Arboreous rarely shurbby, young shoots glabrous greenish white. Lealvcf~
glabrous 3-6 inches, elliptic, ovate acute or acuminate; leaflet elliptic or ova&
acute obtuse or acuminate, petiole naked or often broadly winged. Flowere

pure while, bisexual; stamens 15-30. Fruit 1 4 to 3 inches in diameter, globose
generally oblate not mamillate, tasteful, swect with a little sour taste when
ripe and late in the season very sweet, pale yellow or red-generally orange
red, green when young. Flowering in late spring, fruit ripens in late autumn
and cold season.
Hcibital: Hot valleys along the foot of the Himalaya, from Garhwal eastwards to Darjeeling and Sikkim, to Bhutan and in the Khasia Mountains, Assam.
The systamatic position of the species needs re-examination.
This orange locally known as Suntala is widely cultivated in the Terai
and Duars up to 5,000 feet (1,700m.) all over Darjeeling district, Sil.ilrim and
Bhutan. This is a cold weather fruit crop from which these States get considarable revenue from sale of the fruits. Tons of fruits are despatched to the
Calcutta and other towns from Siliguri.
Citrus medica Linn., Forma typica.-This
is much branched spreading
woody small tree or shrub; leaves and leaflets as usual. F'lo\+-erspale pink in a
raceme, stamens 20-40. The fruit is large 2 to 64 x 13 to 23 inches, ovoid,
oblong often mamillate a t the apex, with bright yellow rough gland dott,ed
pericarp, pulp pale yellow, rind thick, very sour.

A variety of large bushy tree is found growing wild in the Terai forest of
Laltlmg, on the Sevoke road, near the banlr of Tista river in abundance.
The tree bears fruits profusely from top to the lowest branches and would form
a good source for the manufacture of citric acid. The fruit is of medicinal value.
According to Tanaka Citms ch~ysocarpaLush., is = C. suntara Hort and
it is the really Darjeeling and Kharda orange, bota.nically C. reticu.lata Blanco.
C. dcuman,a Linn. is the \r-ell-known shaddock or pumelo. A 20-40 ft. tall
tree; flowers white; fruit large, globose or pyriform, 4-12 inches in diameter,
pulp yellow pink or cromson, sweet or acrid.
This is often cultivated all over the Terni and the foot hills of Darjeeling,
Siliguri and Jalpaiguri districts.
Reference to the paper on "Principal Citri~sFruits of India" by T. Tanalra,
Director., Imperial University, Japan, published in the 150th AnniversaryVolume of the Hoyal Botanic Garden, Calcutta, pages 157-158, and his other
monographs will be helpful for study of Indian citruses.

Trees or shrubs, almost always with bitter bark. Leaves alternate, often
very large, pinnate or rarely simple; stipules 0 or deciduous. Inflorescence
axillary, racemose paniculate or cyrnose, rarely spicate. Flowers usually diclinous,
regular, and generally small; calyx 3-5-lobed, valvate or imbricate; petah
3-5, very rarely 0, hypogynous, valvate or imbricate. Disk annular or elongate,
simple or lobed, rarely 0; stamens as many or twice as many as the petals,
rarely indefinite, insertcd a t the base of the disk; filaments free, often with a
scale at the base; anthers oblong, usually introrse, 2-celled, dehiscing longitudinally; ovary free, 1-6-celled, usually deeply lobed, less often entire; styles
2-5, free or more or less united, stigmas capitate; ovules usually solitary in
each cell, rarely more numerous, raphe ventral, micropyle superior. Fruit
drupaceoue, capsular, or occasionally samaroid, usually of 2-6 distinct carpels.
Seeds usually solitary, erect or pendulous, albuminous; embryo straight or
curved, radicle superior.
Genus-PICRASMA Blume.
Trees or shrubs with very bitter properties. Leaves very large, unequally
pinnate. Flowers small, diclinous or polygamous, in axillary panicles; cslyx
very small, 4-5-toothed; petals 4-5, not scaly, hairy; ovary 3-5-part,ite, free;
st'yles clistinct a t the ba,se and apex, but united in the middle, stigmas simple;
ovules erect., solitary; fruit of 1-3 fleshy or coriaceous drupes. Seed erect, albuminous.
PICRASMA NEPALENSIS Benn.
A small tree. Leaflet 5-7, elliptic-lanceolate, caudate acuminate, margins
waved quite entire, with long points to the leaves which have wrinkled white edges
when dry; the branches of the panicle are more slender; flowers 4 merous, and
t,he anthers large.
Habitat: Occasionally found in the inner valleys in Terai and Duars of Darjeeling and Silckim hills. Distributed in Nepal to Khashia Mountains.
Genus-BRUCEA Mill.
Bit'ter trees or shrubs. Leaves very large, unequally pinnate. Flowersvery
small, in very numerous, very sma,ll cymes collected into axillary panicles, calyx
minute, 4-partite, imbricate, petals 4, minute, linear, imbricate, disk 4-lobed.
stamens 4, inserted beneath the disk; filaments naked, ovary deeply 4-lobed, or
consisting of 4 entirely free carpels. Drupes 4, entirely free, ovoid, somewhat
fleshy. Seed solitary, exelbuminous.

R,UCEA MOLLIS Wall.

A bitter shrub or a small tree. Leaflets large, 3 by 2 incheg, lanceolate, acute
entire, from pubescent to nearly glabrous. Panicles axillary; rachis pubmcent
or nearly glabrous; secondary cymes often many-flowered. Petals linear, longer
than the stamens. Drupes much larger; 4-4inch, ovoid, brown, glabrous, scarcely
reticulaled.
Habitat: Common in thc lower, middle and upper hill forests of Darjeeling
and Silrliim ascending u p to 8,000 feet (2,600m.). Distributed in rubtropical
Eastern Himalaya; Sikkim and Bhutan, altitude 3,000 to 6,000 feet, extending
to thc Assaln hills.
BALANITES Delile.
Spiny shrubs or trees. Leaves coriaceous, 2-foliolate, entire. Flowers green,
in small axillary cymes; calyx-segments 5, imbricate, deciduous; petals 5,
imbricate; dislr thiclr, conical, entire; ovary entire, globose, 1-celled; ovules
solitary, pendulous. Fruit a largc fleshy oily 1-seeded drupe. Seed pendulous,
esalbunlinous.
BALANITES ROXBURGHII Planch.

A small tree, 20 feet high, with gla.brous or pl~berulousbranches encling i n
very strong s l ~ a r pascending spines. Leaves of tuqoelliptical or obovote puberulous
entire coriaceous leujlets. Cymes 4-10- flowered. sepals and petals ovate, velvetypubesce~zt.Filaments Jiliform-subulate. Fruit large, woody, angula.r, more than
an inch long.
Habitat; Darjccling and 8il;lrinl foot-hills and Tarai; rat,her con~nionin the
drier parts, the sceds oily anci rncdicinal. This plant is often nlent'ioned in
Ramayana, Mahavarata, Kalidas's poeills and other literi~ture,linown as
ingudi l'ala,nl".

(:lnl)rous t r ~ c sor shrl~l)s,wit11 watery juice. Lcavcs alternate, sin11)le (very
rarely pinnatc), cnorinceous; stipules 2. Inflorescence panicled or occasio~lally
llmbrllatc (rarely flowers solitary) bracteate. Flowers hernlaphrodite, consI ) ~ C I I G I I S ; SCP;L~S 4-5, Irec, imbricate, persistent; petals 5, rarely 4 or 10, free,
h~'l10gy11ous,imhricato, Iongcr than the sr,pals, decitluous; disk crilnrgccl after
f l o w c l . i l ~ ~occasionally
,
0; starncbus 4. 5, 8, 10, or indefinite, inscrtcd on the

clisk; filaments persistent; anthers baaifixed, sometimer decidllous, dehiseing
longitudinally, or often opening by terminal pores; ovary short, %celled or
elongate and 1-10-celled; placenta axile or parietal; style simple, subulate,
acute, rarely divided a t the extremity, stigmas simple, terminal; ovules 1-2 in
each cell or indefinite, ascending or rarely pendulous, raphe ventral. ~nicropyle
superior. Fruit indehiscent, drupaceous or baccate, compound, each drupe or
pyrene 1-4-seeded; or capsular and 1-5-celled with septicidal dehiscence. Seeds
solitary, few, or numerous; albumen fleshy or 0 ; embryo straight or rarely
curved, radicle superior or inferior.

Glabrous trees or shrubs. Leaves alternate, s~mple,serrate, rarely entire,
2-stipulate. Flowers large, yellow-, in bractcate pal~iclesor umbels; sepals 5 ,
coloured, persistent; petals 5-lU, dccicluoiis; disk thick, lobed; stank~nsc ~ shorter
,
than the petals, filaments short or elollgated; anthers opening longitudinally,
deciduous; ovary deeply 3-10-lobed, lobes 1-celled; style9 entirely connate or
distinct a t the apex; ovules solitary in each cell, axile. Fruit of 3-10 clrupes seated
on the broad clisk. Seed erect, albuminous.
OCHKA PUMILA

Iiam.

A small under-shrub, 1-3feet high with a perennial rootstoclc. Leaves often as
much a ; 6 inches by 2 inches, broadly oblanceolate narrowed below and very shortly petioled, acute or obtuse, very sharply s~rrulate;stipules 4-4 inch. Flowers
unzbellate, yellow, pretty 3-6 at the end of a common peduncle, as much as 14
inches across; peclicels 4-1 inch; common pednnclt> 3 inches long, bractcate at
the base; sepals ovate, 2-3 times shorter than thc prtals; fiIanlents short,
surmounted by the elongated anthcrs; stylcs clongstc, connatc or very slightly
clivided a t the apex. Drupes l.ed, finely retjculntcd.
Habitat: Foot of the Himalaya, from I(urnaol1 to Darjeeling and Sikkim.
This shrub of the Sal ancl Savannha forests in the Terai dic down annually and
come up in spring particularly after thc jungle fir(-.
Farr~ily-&lEL1ACEAl!:.
Trees or shrubs. Leaves alternate, exstipulate, l~suallypinnate rarely simple
or hipinnate; leaflets opposite or alternate, usually quite entire and more or
less oblique a t base. Flowers hcrmaphroclitc or polygamo-dioeciom, rrgular,

llsualy in axillary panicles; caljx 3 4 , sepa.ls, usually imbricated in bud; petals
3-loberl rarely entire or with free or rarely connate a t the base, sometimes
adher,r~gto the lower half to the stamina1 tube, valvate imbricated or contorted
stamens 4-12, inserted outside the base of the hypogynous disk, filainents con]late in a tube or rarely free; anthers erect, usually sessile on the tube, included
or exserted, 2-celled, longitudinally dehiscing; hypogynous disk tubular annular
or obsolate, free or connate with the ovary; ovary usually free, 2-5-celled,
style single, stigma disciforin or ca.pitate, ovules 2, rarely more, collateral or
superposed, raphe ventral, micropyle superior. Fruit capsu1a.r drlxpaceous or
baccate. Seeds exalbuminous or sometrimes wit11 fleshy albumen, often enclosed
in an aril.
Genus-MUNRONIA

W right .

Shrubs or undershrubs with trifoliolate or uilequally pinnate leaves, entire
or coarsely toothed leaflets, elongated flowers, and axillary few-flowered peduncles. Calyx 5-partite, short a t least in flower, persistent, subfoliaceous. Petals
5, elongate-spathulate, cohering half way. Staminal-tube adnate below to the
corolla, cylindrical, 10-toothed a t the appex, anthers 10, terminal, alternating
with the teeth, sernceous-apiculate. Disk anthers 10, terminal, alternating with
the teeth, setaceons-npiculstc. Dislc membranous, tubular, sheathing t.he ovary
and base of the style. Ovary 5-celled, cells opposite the sepals, 2-ovuled, style
elongated, slender, stigma capitate, ovuler snperposed. Capsule depressedglobose, 5-lobed, coriaceous, locnlicidally 5-valved, valves separating from the
5-winged axis. Seeds winged, albilmen thin.
MUNRONIA TTALLICHII Wight.

A shrub. Leaves ccpp~,oxinzntedat the elzds of the brctnches, 6-12 inches;
leaflet,s5-9, 1-5 inches by #-1&inches, ba,lzceolnte or ovate; petiole 2-4 inches.
Flowers 1 - 1 inch long, pale rose or white, h.ai9.y ozc.tside. Peduncles 1 inch
long, hairy, bent downwards a,fter flowering, brnctente. Staminal-tube zuith
short suhw.lnte teeth. Frnit ;.inch diameter, hni1.y.
Hahiltrl: D;xrjecling and Siklri111 Tropicla1 Ilimalaya, estcnding to Khasin
Monntains, Assam, sen level to 1,500 feet (0-500m.).
Oenus--DYSOSYLUM Blunze.
Trees, mostly glabrous. Leaves pinnate; leaflets quite entire, opposite,
subopposite or alternate, more or less acuminate a t the apex end oblique at the

base coriaceous. Flowers paniculate, hermaphrodite. Calyx 4-5 fid, dentate or
partite or subentire, imbricated, caducao~ls. Petals 4-5, oblong, spreading
valvate or slightly imbricated. Staminal tube cylindrical, dentate or crenulate
a t mouth; anthers short, 6, 8 or 10, included or half exserted. Dislr tubular,
equalling or twice the length of the ovary, crenulate or entire a t the mouth.
Ovary usually 3-4-celled; style about equalling the staminal tube; ovules usually
2 in each cell. Capsule globose or pear-shaped, coriaceous (often thickly so),
1-4-celled, loclxlicidal; seeds arillate or exarillate, exalbuminous.
DYSOXYLUM BINECTARIFERUM Hook. f .

A tree 30 feet high or more. JJeaves 9-18 inches; leaflets 5-9, 24-7 by 1-3
inches, elleptic nczcminate, petiolules Q-8 inch. Flowers 8 inch, pcrle gyeen.; ca,lyx
26rceolnte nearly half the length of t,he flower; stamina1 tube someulhat m,ealy
on both sides. Fruit 2; inches long, reddish, 4-celled, 4-seeded. Seeds polished,
dark purple.
Habita.t: Occasionally found in the lower hill foreats in the Terai up to
1,500 feet, (500111 .). Distributed in the Ichasia Mountains and Assam.

A small or moderate-sized tree; shoots pale. Leaves 9-32 inches; leaflets
6-12, 3-8 by 11-3 inches; petiolute 4-+ inch. Flowers Q inch, greenish; calyx
&-8 inch long; petals valvate; staminal tube glabrous on both sides, obtusely
6-8 toothed. Fniit 1Q by 1 inch, slightly pubescent, pyriform.
Habitat: Occasional in the lower hill forests in the Terai 0-500 m. in the
Sikkim Himalaya; extending to Mishmi and Iihasia Mountains.
Genus-HEYNE A Roxb.
Trees or rarely shrubs. 1,eaveu 5-11-foliolate; leaflets opposite, quite entire.
Panicles terminal and axillary, cotymbose, long-peduncled; tlowers rather small,
hermaphrodite. Calyx short, 4-5-fid, imbricated. Petals 4-5 oblong, sl~berect,
somewhat imbricated. Staminal tube 8 or 10-fid; lobs linear, bidentate at apex,
bearing the anthers hetween the linear teeth-. Disk anni~lar, fleshy. Ovary
immersed in the disk, 2-3-celled, narrowing into the short style; stigma 2-3dentate, with a thickened ring a t the base; ovules 2 in each cell. lpruit capsular
1-celled, ,"-valved, 1-seeded, glab~ous.Seed ar illate, exalbuminous; aril thin,
white; cotyledons hemispherical.

H E Y N E A TRIJUGA Roxb.

A tree sometinies attaining a large size up to about 40 feet. Leaves pinnate,
4-15 inches long; leaflets 2-66 b y 3 / 4 3 inches, ovate oblong lanceolate petiolules

i-iinches long

or t h e t ~ r ~ n i n ones
a l longer. Flowers ~ohife.Cal>sules i-4 inch

long.
Habitat: Occasional in the plain and mixed lower hill forests of Darjeeling
and Siklrim Terai, ascending up t,o 4,000 feet (0-1,400m.). Distributed in t.he
forests of Himalaya from Nepal t o Bhutan; Khasia Mountains.
Genus-WALSCRA

Roxb.

Trees. Leaves 1-5-foliolate; leaflets opposite, quite entire, pale beneath.
Panicles axillary and terminal; flowers small hermnphroditc. Calyx short, 5-fid
or-partite, imbricated. Petals 5, ovate-oblong, spreading, slightjly imbricated or
sub-valvate. Filaments 10 or 8, linear or snbulatc, free or connate in a tube;
anthers terminal or inserted in the notch a t the apcx of thc filament. nisB usually
annular, fleshy. Ovary short, 2-3-celled, imbeddcrl in the disk, style rather short;
stigma turbinate-capitate, 2-3-dentate; ovules 2 in each cell. Fruit baccate,
shortly tomentose, indehiscent, 1- rarely - c e l l e d and sceded; seed inclosed in a
fleshy aril, exalb~iminous.

WALGTJRA TUBULATA Hic~.n.
A large tree, 40-60 feet t d l , shoots and petioles rough zclith k ~ ~ ! i c u lspecks.
a~
Leaves 8-15 inches; dark, sn2ooth shilzninq, 3Jolitrl~,leaflets 3-9 by 14-3 inches,
orate OT elliptic-oblo~zgaczrminate s l ~ i ~ ~ above;
i n g pctiolules a-718 inch, or the
terminal ones longer. Flon-cl-s inch long, zcqhite.
Hubitnt: Occasional in the foot-hills of Darjeeling a n d Silikim Terai and
Duars, below Bnxa. 1)istribnted in Rikkim Himalaya, extending t o Khasia
Mountains.

Tall trees with colourcd wootl. 1,caves pinnatc; leaflets nnnlerous, opposite
or s~lbo~>posi
tc, elltire or s ~ ~ r a t cPallicIes
~.
terlniiial and snbter~ninaloblong;
flow(.ritn hit(%
pentamprous. Calyx short, 5-cleft. Petals sub-crcct, oval, imbricate,
free. Stnn!rns I-(;,
fi-re, inserted a t the top of the disk, sonletimes alternating
with stanlinodrs, filaments subulate; anthers widely oblong, versatile. Disk

thick or raised, 4-6-lobed. Ovary sessile on the top of the dish, 5-celled; cells
alternate with the calyx-lobes, each with 8-12 biscriate peildulous ovules; style
filifornr, stigma discoid. Capsule coriaceous, 5-celled, septifragally 5-valved;
valves corisisting of two plates. Seeds compressed, winged below or a t both ends,
fleshy albunwn; cotyledons flat, subfoliaceous.
CEDRELA TOONA Koxb.
A large tree 30-60 feet t d l . Leaves imparipinnnte, 1-3 feet, cleciduous;
leaflets 2-7 by 2-3 inches, obliquely ovate or lenceolate acutely acuminate sometimes glaztcescent beneatli. Panicles large drooping. Plowers ,fragvant, 1!8-: inch
long; petals ciliate. Stamens-5 rarely 6 zcith staminodes. Capsule about 314-1 inch
long, oblong. Seeds evenly winged at both ends.
Habitat: Common in the lower hill forests mixed with Sal, Sisoo and other
trees between 0-5001n. Distributed in the Darjeeling, Sjkkim and a]] over
tropical Him.alaya; from the Indus eastwa,rd, ascending to 3,000 feet; and
throughout the hilly districts of Central and Southern India and extending to
Burma.

It is one of the finest timbcr trees for which it is often grown by the Forest
Department.

Trees or shrubs rarely herbs, sometimes climbing. Leaves alternate, rarely
opposite, simple or1 obed, penni-or
palminervcd, exstipulate. Inflorescellce
cymose; cymes term.ina1, axillary or extra asillary, sesvile or more or less
peduncled, rarely capitatc. Flowers regular, hernlaphrodite or unisexual, often
dioecious. Clalyx usnally small, 4-5-toothed, sometimes accrescent, free, or
adherent either to thc ovary or to the fruit, lobes valvate or imbricate. Petals
3-6, valvate or imbricate, free, or more or less coherent. Stamens 3-15, inserted
with the petals, free or ntlnate to them and either oppositc to or alternate with
them, all fertile, or some (staminoclcs) anantherous, cljsunitccl or more or less
monarlt-lphous; a n tlrers erect, 2-celled, splitting longtitl~clinally. Disk
hypogyno~~s,
cup-shapetl, perigynous or cpigynons. Ovary free, or half'-inferior,
I-celled, or iniperfectly 2-3-5-cellecl (from the dissepiments not reaching the
apex of tlr: cavity); st,yle simple or 0 , rarely divided, stigma cntire or lobed;
ovules 1-5, pendulous from the apex of a central placenta, or from the side or
apex of the ovarian cavity, consisting uaually of a naked nuoleous; funiclc (or

Cdrela toona Ruxb.

often dilated inbo a thickened process "obturator" above the ovule.
Fruit drn~aceous,or dry inclchiscent, 1-celled, 1-seeded, free, or more or less
a&lante to the calyx-tube aad disk. Seed pentlulous, albumen fleshy, entire or
lobed rarcljr 0 ; radicle snprrior, cot,ylctions leafy, flat or folded; rarely fleshy.

.
Clinlbiilg cirliose shrubs. Leaves alternate, petiolate, simple, palminerved.
Genus-ERY THROPALUM Rlume.

Tendrils axillary. Peduncles axillary, dichotonlous, liltinlate pcclicels umbellate,
ebmcteate. Flowers l~crmaphrodite (monoecious Blume). Calyx adherent,
limb 4-5-parted. Corolla rotate-campanulatc, deeply 5-lobed, lobes valvate.
Stamens 5, opposite the petals, filaments very short; anthers incurved,
adnatc, introrse, 2-celled, dehiscing lengthwise a t the sides; connective
thick. Stnminodcs 5, alternate with the lobes of the calyx, and springing
with the stamens from the throat of the corolla. Ovary semiadherent,
obcoliic, tapering a t the apex into a short style, 1-cellecl, sonlctimes
provided with an epigynous disk; stigma minute 3-lobed; ovnles 1-3,
pendulous froin tlie apex of the ovarian cavity, naked. Fruit fleshy,
indehiscent, ovoid-oblong or clavate, surmounted by the reniains of the
calyx, 1-celled; epicarp ~~ltiinately
separating from the fruit in 3-5-fleshy,
reflexed valves. Seed 1, pendulous, albumen fleshy; embryo minute.
ERYTHROPALUM VAGUM 1Cla,st.
A large woody climber. Leaves 64 by 44 inches, 5-7-nerved; petiole
2 inches, pedurlcle 7-8 inches. Calyx-tnbe obconic, n~arginobsczu.ely 5-tootlied.
Corolla tlecply 5-lobed; lobes l~erbnceou.~,
oblo~lg-olwl~,
~$e.xed. Filaments
filiform, anthers ininntc. Ovary ovoid-oblong, 1-cclled, epigynlous, disk
large, 5-lobed, lobes oppositc the sepals; style short, subulate, stigma
minute ovules 3, pendulous, anatropal. Fruit 1 inch, ovoid-oblong, surmounted
by the remains of the dislc, epicarp jeshy whitish; nlesocay somewhat
boj~y,brouqnisl~; el~docagy~whitish, spongy. Scecl solitary, large, penclrllous,
ovoid, acute below, witllont coat or distinction of parts except a trace
of a radicle.
Hubitat: Occasional in the vallcys and hill sides of the lower hill forests of
Darjcrling and Sikliirn Terai (0-500m.). 1)iutributed in Tropical Himalaya, from
Nepal to hlislimi and Assam.

Genus-NATSIATUM
Ham.
A climbing shrub. Wood porous, with inconspicuous medullary rays,
Leaves alternate, petiolate, simple, 7-9-nerved. Plowers dioecious, in supraaxillary racemes. Male flower: Calyx deeply 5-parted, persistent, not
accrescent. Petals 5, free, or united a t the base. Staminodes 6, opposite
the petals, outside the stamens. Fertile stamens alternate with the petals;
anthers erect, apiculate, bilocular, dehiscing longituainally. Pistil rudimentary.
Fenlale flower: Sepals and petals as in the male. Staminodes 4-6,
hy1)ogynous, alternating with an equal nuniber of compressed glands. Ovary
sessile, villous; style short, apex 2-3-lobed, stigmas capitate; ovules 2,
collateral, pendulous, raphe dorsal. Drupe obliquely ovoid, compressed;
stone crustaceous, 1-celled. Seed solitary, albumen, fleshy; radicle superior,
cotyledons leafy, orbicular, 3-5-nerved.
NATSIATUM HEItPETICUM I i c ~ m .

A slender climbing shrub, herbaceous portions strigose; branches as
thiclr as a goosecluill. Leaves distant, 3-6 inches, membranous, roughish,
cordate-ovate, acute, repand, 7-9-nerved; petiole longer than the blade.
Racemes supra-axillary, long, slender, pendulous, many-flowered. Bracts
small, linear, pedicels about the length of the flower. Flowers minute,
greenish-yellozti. Male flowcr : Calyx lobes valvate, lccnceoltrte, scabrid. Petals 5,
alternate with the calyx-lobes and one-third longer, lanceolate. Glandular
stnminocles 5, jleshy, 2-lobecl. Fertile stamens opposite the sepals, filaments
very short; anthers sagitate; connective glandula~.Female flower: staminodes
subulate. Drupe t inch.
Hctbitclt: Occasional in the lower hill forests on the hanks and along
the river Leds of Darjeeling and Sikkin hills (0-500m.). Distributed in the
Himalaya, fro111 Nepal, Sikkinl and the Iihasia Mountains, altitude 3,000 feet,
Assam.
Famil y-ILICINEAE.
Shrubs or trees. Leaves alternate, simple, exstipulate, or with 2 minute
stipulcs, usually coriaceous and evergreen. Flowers sma.11, in axillary cymes
fascicle8 or umbellules, usually dioecious, 6 with imperfect ovary, and 9
with imperkct stamens. Calyx 3-6-partite or lobed; segments or lobes
imbricate, persistent. Petals 4-5, rarely G-8, connate a t t,he base, or connate

in the 8 and free in the 9, deciduous, imbricate. Stamens 4-5, adhering
to the bases of the petals, sometinlcs free and hypogynous in the 0,
filaments subulate; anthers shortly oblong, dorsifixed. Disk 0. Ovary
free, 3-16-celled ; style 0 , or very short, rarely long, stigma capitate or
discoid; ovules 1, or 2 collateral, pendulous, raphe dorsal, lllicropyle
superior, funicle often cupular. Drupe with 2 or more l-seeded free rarely
connate stones. Seed with a nzembranous testa, fleshy albunzcn and nlinute
embryo.

An often epiphytic shrub, branches stout, woody, leaves 4-6 inches,
base rounded, midrib stout beneath, dark olivegreen when dry; nerves
very slender, reticulate; petiole very short. Spikes 1$ inches, solitary
or twin, axillary and below and leaves, suberect or spreading; rachis
rather stout, flowering froin the basc; bracts nliuute, pedicel 1/12 inch,
flowers minute. Male flower: 8 about 1/19 inch, diameter. Calyx flat, of
4-5 rounded lobes. Corolla of 4-5 broadly ohlong petals, slightly connate
at the base, finally reflexed. Stamens inserted a t the junction of the
petals, filaments at length longer than the corolla; anthers small. Imperfect
ovary globose, groovcd. Female flower: ? not seen. Drupe 118 inch long,
broadly ovoid, milch compressed, with a sessilc transversely elongated
stigma on its broad truncate end, and 10-16 minute compressed coriaceous
stones.
I L E X FRAGILIS Hook. f.
A small tree, with zrery brittle brancltcs, quite glabrous. Leaves elliptic or
ovate sub-cordate-cccuminate serrulate, bright deep green, more membranous
than in any of the Indian species, very strongly reticulate with many
raised nerves beneath; petiole 4-1 inch. Flowers Q inch diameter, both
d 7 and ? fascicl~d; pedicels 9-3 inch, glabrous. Calyx lobes
rounded-oblong. Petals spreading, broadly oblong, obtuse, united at the
base in both sexes. Stamcns shorter than the petals, filaments stout, inserted
0% the corolla in both sexes. Drupes 116 inch diameter,
on short stout
~edicels,,fleshy, l.ed, globose; stigma rather large and tumid, stoiles thickly
coriaceous.
Habitat: A ratller colnmoll tree of thc upper hill forests in Tcmpera.te
Darjeclillg and Sikkim mixed with Rhododendron jungle in Sinchal. Distribut'ed
in Sikkim and Bhutall Himalaya, altitlide 7,000 to 10,000 feet (2.200 to 3,1 OOm.)
extending to Khasia Rlonntain~,altitude 6,000 feet.

ILEX INSIGNIS Hook. f.
A small evergreen erect tree, 15-40 feet tall; branchlets as thick as
the little finger, gr0o!~et7. Leaves 6-9 in., elliptic lanceolate, obscurely serrate
very thick acute, narrowed into the stout, petlole, which is 3;4-1 inch;
nerves beneath very stout and much reticulated; young ~ b l o n g - l a n ~ ~ ~ l ~ t ~
base rounded, margins spinozts toothed, spines about 4 inch long, but in
older plants spines disappear becoming almost entire, petiole shorter.
Flowers 4-merous, $ inch diamet,er, in sz~bglobose clusters i ~ c hdiameter,
green; pedicels very short, stout; bracts opposite, small, ovate, acute.
Calyx-lobes broadly ovate, acute or obtuse. Petals orbicular-obovate, connate
below in the
. Stamens equalling the petals, inserted on the corolla,
filaments very thick. Rudimentary-ovary globose, with 4 minute papillae
a s stigmas. Ovary of ? 4-celled; stigma sessile, discoid, 4-lobed. Drupe 213
inch diameter, globose, with a globose l-3-celled l-3-seeded grooved woody
stone formed of 4 connate stones.

+

Habitat: Common in t.he upper hill forests a t 7,UOO to 9,000 feet (2,500 to
3,00Om.), abundant a t Darjeeling, altitude 7,000 feet, Sinchal range. Distributed
in Sikkim Himalaya;
Younger leaves with sharp erect marginal spines and older leaves almost
entire without spines.
I L E X DIPYRENA Wall.

An evergreen tree 30-40 feet; trunk sometimes 1 7 feet girth; shoots
pilose. L ~ a v e s3-4 in., elliptic lanceolate obscurely serrate shining, the young
T
scattered marginal .~jjines, the oltlest with
very spinozls, the O ~ ~ Pwith
a thickened quite entilae border; petiole t-9 inch. Plowers 4-merous, 4 inch
diameter, in axillary subglobose clusters, white; pedicels very short; bracts
2, opposite, ovate, acute. Calyx-lobes broadly ovate, acute, ciliate. Petals
obovate, connate below i n the S, free i n the 9. Stamens of S ilzse~ted
on the corolla, long~r than the petals, of the ? hypogynow. Ovary
of 9 ovoid, 2- rarely 3-4-celled, stigma quadrate. Drupe & inch diameter,
globose, scarlet, stones usually 2, rarely 3-4, deeply grooved longitudinally.
Habitat: Common in t,he upper hill forcst,s of Da.rjeeling and Sikkim,
7,000 t o 9,000 feet (2,500 to 3,000m.); abundant a t Rungbi and on Siochal.
Distributed in Temperate Himalaya; from Sim!a, altitude 6,000 to 9,C)I)Ofeet to
Sikkim, altitude 7,000 to 9,000 fset.

I L E X INTRICATA Hook. j.

A low rigid straggling shrub, forming matted masses with interlaced
woody bi~ancltes; branchlets stout, angled and rigid, the ridges warted.
Leaves $-4in., obovate obtuse covrsely serrate, spreading, thickly coriaceous,
bright green, narrowed into very shovt petioles; nerves few beneath, raised.
Flowers 1/10 inch diameter. Cnlyx-lobes orbicular. Petals broadly oblong
coriaceous, nearly free below in the Y, sprerbding. Stamens equalling the
pelals, shorter in the 9, and hardly adherent to the petals at the very
base. Drupes sessile, red, globose, stigma sessile 4-lobed, flesh t,hin, of the
same structure.
Habitat: Rather common in the Darjeeling and Silskim hills, temperate
forests it1 Tonglu, Sa'ndabphu and Phallut, a t 10,000 to 12,000 feet (3,000 to
4,000m.). Dist,ributed in Sikkim and East Nepal Hima.laya, altit,ude 10,000 t o
12,000 feet.

ILEX GODAJAM Colebr.
A branchiug deciduous trcc, fairly tall, 25 to 100 feet high, bark pale, ashy.
].eaves 3-5 by 2-2.5 inch rather ovate, elliptic 01- oblong, entire menzbranous, soft,
crndulate, acuminate nerves very slender; petiole slender, 3-1 inch; stipules 2,
minute. Flowers ( 6) 1/8-1/ G inch diameter, in simple or panicled peduncled
umbellules, which, as well as the peduncles and very short, pedicels, are more
or less pubescent, jragra~zt. Petals ovate- oblong, shortel. than the slender
filaments, united belozc,. Calyx-lobes orbicular.
Habitat: R,athcr common in lower hill forest,s of Sal in Darjeeling a n d Sikkim
Terai, 0-600rn., oft.en see11 in the Teestla Valley a.nd Jalpaiguri, Siliguri foot-hills;
extending to Assam.

ILEX THEAEFOLIA Wall.
Glabrous, branches robust, leaves 2-31 inches elliptic-oblong or lanceolate subcaudate with an obflbsetip obtusely obscq~relyserrate very coriaceous reticulate
beneath. Flowers S-merorls, in very short sribsessile cymes, 9 fascicled. Drupe f
inch diaincter with 4 stonc3s.
Ilabitat: Rather rare ill t,he Dnrjeeling and Silskim lower hill f o r e ~ t sin Terai
nnars, 800 to 1,000m. Dist.ributed in I<ha,sia Mountains, altitude 3,000 t o
4,000 feet, Mishmi Hllls.

I L E X THOMSONI H0ok.f.

A small bright green shrub, about 6 feet high. Leaves 9-1 in., obovate oblanceolete sub-acute serrulate gland dotled shining, green, retaining their colour
when dry, narrowed into the short petiole, sen.atur.es obtuse; nerves very
obscure beneath. Flowers about & inch diameter, white; cymes of 6 of
usually 3 JEowers on a peduncle I-: inch long; pedicles slender; ? pedicles f
inch, lengthening and thickening i n fruit. Calyx with 4 orbicular lobes. Pelals
broadly oblong, obtuse, connate at the buse in both sexes. Stamens as long as the
petals, inserted on the corolla in both sexes. Fruit drupe, globose in., with 4
Trigonous stones.

t

Habitat: Rat,her rare in the middle hill fore& 1,000 to 1.,200rn. in
Darjeeling and Sikkim. Dist,ributed in Eastern Himalaya; Bhutan, at Tongse,
Khasia Mountains, altitude 4,000 to 5,000 feet, a t Moflong; Chm'ra and
Surureem, Assam.
Family-CELASTRINEAE.
Trees or shrubs, erect or climbing. Branches s0rnetirn.e~spinescent. Leaves
opposite or alternate, usually coriaceous, simple, petioled, rarely subscssile;
stipules catiucous or 0.Flowers hermaphrodite or polygamous, usually cymose.
Calyx small, 4-5-lobed, imbricate, persistent. Petals 4-5, rarely 0 , inserted below
the disk or continuous with its margin, imbricate. Stamens 3-5,rarely 2, filaments
subulate or flattened; anthers 2-celled. Disk usually conspicnous, pulvinate or
flattened, lobecl or entire, rarely 0. Ovary sessile, the disk free a t the base or
confluent with it, 3-5-celled; style short or 0 , stigma triangular rarely 3-partite;
ovules 2 in each cell, anatropou~,erect, rarely 1 and pendulous, or many ascending attached to the axis; raphe in those ascending ventral, in those which
are pendulous clorsal. Fruit capsular, baccate, drupaccous 01'samaroid. Seed
arillate rarely exarillate, sometimes winged, albumen fleshy or 0 ; embryo usually
large, cotyledons foliaceous flat.
Genus-EUONYMUS

Linn.

Trces or shrubs, erect rarely scandent, glabrous. Lcavcs petoiled, rarely
subsessile; stipules caduceus. Calyx 4-5-fid, spreading or recurved. Pctals 4-5.
Stamcns 4-5, insertecl on the disk; anthers broad, 2-ccllcd. Disk Iargc, fleshy,
4-5-lobed. Ovary sunk in the disk, 3-5-celled; style short or 0 , stigma 3-5-lobed;
ovules 2 in each cell, attached to the inner angle, ascending and suspended.
Capsule 3-5-celled, 3-5-lobed, angled or winged, coriaccous, rarely echinate;
ceUe 1.-%seeded, loculicidal. Seeds covered by the aril, albuminous.

EUONYMUS FRIGIDUS Wall.

-4 straggling shrub or a. small t,ree, young shoots succulent. Leaves 3-5 by f - 1 4
in., elegantly fringecl with sharp deep biserratures, dark green. Flowers very
small, on weak succulent ,fibiform peduncles and pedicels, the latter 4 inch long;
Flowers usually 4 merous. petals orbicular, entire. Fruit turbinate, 4-lobed. with
long taparing wings.
Habitat: Occasional in t'he Rhododendron forests of Darjceling and Silikim;
common in Tonglu, 3,600m. Distributed in Sikliim Himalaya, altitude 8,000 to
12,000 feet, extending to Bhutan and Kumaon, in the TVest Himalaya.
EUONYMUS TINGEKS Wall.
A tree 16-20 feet. Leaves 14-3 inches by 213-1 inch, ovate lanceolate sharply
serrate, rugose, lucid, da~1;-greenaboce, very pale beneath. Peduncles compressed.
Flowers 5 Vnerous sonhetimes 4-merous petals. Shortly clawed, nearly orbicular,
coarsely c~e?zulwte, inch, yellowish with pthrple veins. Fruit $ inch, nearly
round, 4-5-angled.

+

Habitat: Rather rare in uppcr hill forests in Darjeeling and Sikkim Himalaya.
Distributed in VC7esteril temperate Himalaya, altitude 6,000 to 10,000 feet,; from
Nepal to Sim.la.
EUONYMUS ECHINATVS IVull.
Climbing over trees and rocks, to which the stems adhere by means of dense
adventitious ~ootlets.Leaves 1-2 inches by +-8 inch, ocate lanceolate seqmte, darkgreen above, pale beneath. Pcduncles niostly 3 times divided. Petals inch,
orbicular, crenulate. Stylc 1j24 inch, Fruit 4 in., globose couewd with scattered
dark coloured spines.

+

Habitat: Occasiollsl in Ilpper Darjeelil~gand Sikkiin hill forests a t 6,000 to
10,000 feet (1,500 to 3,200m .). T)ist~.ibuted In telllpelaate Himalaya; from
Garhwal. to Sikkim, altitude 7,000 to 10,000 feet.
EUONYniIUS VAGANS Wall.
21 climbing shrub, l)l.allc.hcssmooth alld nevcy ~ndicant.
This and thc smooth
fruit lurbinate, 4-lobrcl. Stcrll
Leaves 1-2 inches by 4-314 inch, oratelfinceolr~tese~~rate.
Fruit t,hc size of. a pea, nearly black, smooth, u,narmed
minutely tubc~cled.
Ilubitat: Occasional ill the upper hill forests of Darjccling and Sikkim
Hinlalaya a t 1,600 to 3,200nl. Distributed in temperate Hirnala,ya; Sikkim t o
Ncpal.

EUONYMUS THEAEFOLIUS Wall.
A small wect shrub, branches terete. Leaves 2-3 inchcs by 2-14 inches ovate or
oblong-lanceolnte corinceoz~s.Peduncles about twice divided, short slender. Petals
~.eddish,orbiczclnr, entive, 1/6 inch. Style 1: inches. Fruit the size of a large
pea, nearly round, obscurely 4-angled, 1-secded.
Habitat: A rare species in upper hill forests of Darjeeling and Sikkim
Himalaya at 1,800 to 3 , 2 0 0 ~ .Distributed in Central and Eastern Himalaya;
Nepal; Sikkim, altitude 5,000 t o 8,000 feet, extending to Khasia Mountains,
altitude 4,000 to 6,000 feet, Assam.
EUONYMUS HAMILTONIANUS Wall.

A shrub or a*small tree, with terete branches, bark soft, corky. Leaves 3-6
inches, oz~ateor ovate-lnnceolate, very Jinely serrate membranous. Peduncles about
7-$owered. Petals 116 inch, corclnte-l(~nceo1utewith ~evolutemargins. Stamens
and style 118 inch. Fruit tu~binate,4-lobed.
Habitat: Occasional in upper hill forests of Darjceling and Sikkim Himalaya
a t 1,800 to 2,800m. Distributed in temperate Himalaya, altitude 5,000 to
6,000 feet from Kashmir to Kinnaon, Khasia Mountains, altitude 5,000 to 6,000
feet, Assam.
Trees or shrubs, glabrous. Leaves opposite, petiolecl, or subsessile exstipulate,
entire. Flowers in sessile clusters, or in peclunclcd cymes, axillary or supraaxillary, sonletimes nniscxnal. Sepals 5, imbricate. Petals 5, rarely 0 , connate
a t the base, erect,. Stamcxns 5, insertecl on the disk or on thc tube o i the corolla.
Disk 0 , or anniilar. Ovary frcc, ovoicl, perfcctly or imperfectly 2-3-celled; style
very short; stigma nlinutely 2-4-lobed; oviiles 3 in each ccll, collateral at the
inner angle. Capsule oblong, coriaceous, 1-celled, 2-valved, 1-seeded, surrounded
a t thc base with thc persistent calyx. Seed erect, stipitate; aril 0.
MICR.OTROPIS DI.SCOLOR Wall.
A small tree. Leaves 3-5 by l f - 2 4 in., elliptic .su6-acz~m,inate,margins flat.
Petals 1/6 inch, elliptic, concace. Fruit 4- inch, ovoid.
Habitat: Occasional in u1)pcr hill forests of Darjeeling and Silclrim Himalaya
a t 1,000 to 2,300m. Distributed in snb-tropical Himalaya; Ki~nlaon,Siklzim,
altitude 4,000 to 7,000 feet; Khaxia Mountains, altitude 1,000 to 7,000 feet.

Cclastms paniculata Willd.

Genus-CELASTRUS

Linn.

Scandent shrubs. Leaves alternate, petioled; stipules minute and deciduous,
or 0.Flowers polygamous, in terminal or axillary panicles or racemes. Calyx 5 cleft. Petals 5, spreading. Disk broad, concave. Stamens 6, inserted on the marqin
of the disk. Ovary not immersed in the disk, 2-4-celled; style short, stigma
3-lobed, rarely 3-fid with the segments recurved; ovules 2 in each cell, erect.
Capsule globose or obovoid, 1-3-celled, 1-&seeded. Seeds enveloped ill a fleshly
aril, albumen fleshy; cotylcdons foliaceous.
CELASTRUS PANICULATA Willd.

A large scandent climbing unarmed shrub with terete branches, the young
shoots and branches pe~zdulous,bark yellow corky. Leaves 24-5 inches by 14-2$
inches, oval oblong or ovate or obovate, acu?ninate, ser~.ate,n~embramus.Flowers
yellouish green, in ter~ni~zccl:
pendulous panicles; petals 1112-118 inch, oblong.
Fruit 3 celled. Seed inch, yellow, covered with red outer cover.
Habitat: Common in the lower and upper hill forests of Darjeeling and Sikkim
at 0-2,000m. Distributed in tropical and sub-tropical Hinlalaya, altitude 1,000
to 4,000 feet, throughout the hilly districts of India. Seeds are used as a
remedy against rheumatism, paralysis and leprosy. Leaf juice is an antidote
in overdoses of opium. Seeds are sold in Darjeeling market under the Lepcha
na'me "Ruglim ".
CELASTRUS STYLOSA Wall.

A scandent or a large climbing shrub with terete branches, sometimes armed
with pairecl stipuiar spines, bark yellou), corky. Leaves 2;-4 inches by l t - 2 incheq,
elliplie or ovate-oblong, acute 07. subactcnzin,ate, serrate. Flowers in short axillary or terminal irregular racemosecynies, Petals ; in., oblong with wavy
margins. Fruit yellow, crowned by the pevsisient styles.
Habitat: Common ill the upl~crhill forests of Darjeeling and Sikkim Himalaya
at 1,500 to 2,500m. Distribnted in Nepal; Sikkim Himalaya, altitude 5,000 to
6,000 fect, IChaaia Mountaint.l, aititude 4,000 to 5,000 feet. The species
is fairly common ill and about Darjeeling hills.

Genus-GYMNOSPORIA

W. and A .

Shrubs or small trees, branches often spinescent. Leaves alternate exstipulate. Flowers in small dichotomous cymes. Calyx 4-5-cleft. Petals 4-5, spreading.
Stanlens 4-5, inserted underneath the disk. Disk broad sinuate or lobed. Ovary
attached by a broad base, or immersed in the disk, 2-3-celled; style short, 2-3
lobed; ovules 2 in each cell. Capsule obovoid, or nearly globose. Seeds 1-2 in
each cell, aril completely or partially covering the seed, or 0 , albumen fleshy;
cotyledons foliaceous.
GYMNOSPORIA ACUMINATA Hook. f.

A large shrub or a small tree with thick stout branches. Leaves 5-8 by
2-3+ in., ovate oblony, acuminate serrate. Flowers )-1 inch, long, in very
delicate dichotomous cymes; petals 1/14 inch, oblong-elliptic reddish. Fruit 4-$
inch, roundly obcorclate, somewhat compressed, 2-celled, 2-seeded, black.
Habitat: Occasional in the middle and upper hill forests 4,000 to 7,000 feet
(1,500 to 2,500m.) in the Sikkim and Darjeeling hills. Distributed in Sikkim
Himalaya, altitude 4,000 to 5,000 feet; extending to Khasia Mount.ains, altitude
4,000 to 5,000 feet; Assam to North Burma.
GYMNOSPORrIA RUFA TY all.

A large branching tree, with slender sparingly-armed branches; spines
sle?zder, 3-1 inch. Leaves 3-5 by 19 in., lanceolate acuminate serrate green
above, pale beneath. Cymes 1-2 in. Capillary, dechotomous Sascicled. Plowers
small; pet,als 1/16 inch. Fruit pale-yellow inside. Seeds black.
Habitat: Occasional in the middle and uppcr hill forests of Darjeeling and
Sikkim hills a t 3,000 to 7,000 feet (800 to 2,200m.). Distribut,ed in sub-tropical
Himalaya; from Icumaon, altitude 2,000 to 6,000 feet, Sikkim and Bhutan,
altitude 3,000 to 6,000 feet, extending to Khasia Mountains, altitude 2,000 to
4,800 feet.

Scanclent or ~ a r r n ~ n t o sshrubs
e
or small trees. Leaves opposite, petiolate,
exstipulate. Flowers few or many, clustered in the axils of the leavcs or extraaxillary, more rarely in cymes. Calyx small, 5-parted. Petals 8, imbricate.

Stanlens 3, rarely 2 or 4, continuous with t,he disk, recurved. Ovary conical,
immersed in the disk, 3-celled; style very short, stigma simple or 3-lobed;
ovules 2-8 in each cell, in 1-2 series, inserted on the inner angle. Fruit baccate,
1-%celled,subwoody or fleshy. Seeds large, angular.
SALACIA MEMBRANACEA Laws.

A scandent climbing shrub with slender stems and branches. Branches completely covered with minute pale-coloured warts. Leaves 3-6 by 1-2 in., elliptic
entire, flat, shining, and very Jinely reticulated on both sides. Fruit 14 inches diameter, green. Seeds yellow in a sub-jeshy pulp.
Habitat: A climbing shrub of lower hill forests in Darjeeling and Sikkim,
2,000 to 3,000 feet (0-loom.). Distributed in Sikkiin to Khasia.

Shrubs or trees, erect or scandent (cirrhose in Gouania). Branches unarmed
spinous or aculeate. Seaves simple, alternate (opposite or sub-opposite in Scutia
and Sageretia), usually coriaceous, often 3-5-nerved; stipules small, deciduous
or changed into prickles. Flo~vershermaphrodite or polygamous, small, greenish,
in lax or dense axillary cymes, which are solitary or disposed in spikes or panicles.
Calyx 4-5-fid; lobes triangular, erect or recurved, usually carinate within,
valvate. Petals 4-5, rarely 0, inserted on the throat of the calyx-tube, usually
shorter than its lobes, cucullate or involute. Stamens 4-5, inserted with the
petals and opposite to them, often enclosed within their folds; anthers versatile, 2-celled, dehiscing longituclinally. Disk fleshy and filing the calyx-tube
or thin ancl lining it, entire or lobed, glabrous, rarely tomentose. Ovary ses~ile,
free or immersed in the disk, wholly free from the calyx-tube or more or less
adherent to it, 3 rarely 2-4-celled; style short, simple, or 2-4-cleft; ovules 1
in each ccll, crect, anatropous, raphe dorsal. Fruit free or girt a t the base or
middle by the adhering calyx-tubc, 3 more rarely 1-4-celled, capsular or a
dry or fleshy drupe, sometimes winged. Seed w ~ t h fleshy albumen, rarely
exalbuminoue; embryo large, erect.
Genus-VENTILAGO Gaertn.
Scandent shrul,s. Leaves nltJernate, subhifarions. Flowers small, disposed
in axillary and trrminal (usually leafless) ~anicles,rarely in the axils of the
leaves. Calyx 5-fid, with spreading internally Iieeled lobes; calyx-tube obconical.

Petals 5, obtriangular or cucullate. Stamens 5, adnate to the base of the petals
Disk 5-lobed with a free margin. Ovary sunk in the disk, 2-celled; style very
short. Fruit samaroid, the nut subglobose, girt a t the base or m:ddle by the
adhering calyx-tube, prolonged above into a linear or linear-oblong coriaceous
wing, 1-cellecl, 1-seeded. Seed subglobose, exalbuminous.
VENTILAGO CALYCULATA Tulasne.
A scandent shrub. Leaves pubescent, 3;-6 inches by $-2; inches, ovate or
ooateelliptic crenate-serrate, with about Gpctirs of costal nerves. Flowers in
densely pubescent paniculate spike. Calyx densely pubescent without hairy within
on the disk. Ovary densely pubescent; styles longer, and more diverging. Fruit
1+-2by 8 inch. yellow, winged, often densely pubescent, a t length nearly glabrous, n u t gert round the middle.
Habitat: Occasional in the lower hill forests of Darjeeling and Sikkim
Himalaya, 0-1,500 feet. (0-500m.). Distributed throughout the hotter parts of
India, from the Kumaon H~malaya and Nepal to Bhutan.
Genus-ZIZYPHUS

Juss.

Trees or shrubs, often decumbent or sarmentose ancl frequently armed
with sharp, straight or hooked prickles (transformed stipules). Leaves sub-bifarious, alternate, usually coriaceous. Flowers fascicled, or in sessile or pedunculated cymes. Calyx 5-fid, lobes spreading, keeled within; tube broadly
obconical. Petals 5, rarely 0, cucullate, cleflexed. Disk 5-10-lobecl,flat or pitted,
with a free margin. Stamens 5. Ovary sunk in the disk ant1 confluent with it
a t the base, 2-4-celled; styles 2-4, free, or more or less united. Fruit fleshy
or dry, with a woody or bony 1-4-seeded 1-4-celled stone. Seed planoconvex,
albumen 0, or very scanty.
ZIZYPHUS APETALA Hook. f.
A very thorny scandent shrub; yoling branches ancl flowers covered with
ferruginous pubescence. Leaves 29 - 4 by 1- 14 in. obliquely ovate acute, c~enaleserrate, men~bvnnous.Prickles returned, very short and sharp, base broad. Cymes
14 inches. Calyx hairy inside. Disk 5-lobed, corrugated, hairy. Petals nbsed.
Ovary 2-celled; styles 2, united to a littlc above the mitltlle.
Hahitat: 0ccas;onal in the mixed forests of the plains and foot of the hills
in Darjeeling and Sikkim Himalaya, 0-1,000 feet. (0-300m.).

ZIZYPHUS RUGOSA Lamk.

A stra.ggling evergreen large thorny shrub, or small tree, often climbing.
Prickles usually solitary, recurved, short, base broad. Leaves 23-6 in., elliptic
Flowers densely pubescent, in long pedunculated cymes, forming on the usual1y
leaJless branches long terminal panicles. Calyx puberulous inside. Disk 5-lobed,
hairy. Petals cibsent. Ovary 2-cellecl; styles 2, united below the midcile. Fruit
i-5,globose, jleslty, with a 1-celled, 1-seeded, very thin crustaceous stone.
Habitat: Rather common all over in plains within Sal forests of the Terai
in Darjeeling ancl Sikkim Himalaya, 0-1,500 feet (0-500m.). Distributed in
tropical Himalaya, in I<umaon and Sikkim, Assam, almost throughout India to
Burma.
Zizyphus jujuba Lamk.-The well-known " Baer" tree often grows in dense
thickets in young sta,ge, later becomes a spreading middle sized tree full of
thorns. The tree is often found on road sides or cultivated in village shrubberies
in Terai in Jalpajguri and Siliguri. I t is sometimes seen covered with golden
leafless creeper-the parasitic Cuscuta rejleza-popularly known as "doddar".
The fruit is edible, made int.0 chatney and when ripe several large varieties
are sold in the market ancl eaten fresh or cooked.

2. Oenoplia Mill. is a bushy shrub common in open sesul forests in Terai
Genus-BERCHEMIA

Neck.

'Shrubs with armed often scandent branches. Leaves alternate, penninerved;
nerves straight, parallel. Flowers hermaphroclite or polygamous, fascicled,
fascicles disposed in axillary spikes or paniclcs, or in the axils of the' leaves,
or clustered at the ends of tlie branches. Calyx 5 rarely 6-fid; tube hemispherical
or turbinate. Petals 5, rarely 6, obovate or cucullate. Disk lining the calyxtube, margins free. Ovary sunk in the clisk, but free from it, 2-celled, narrowed
into the bifid st,yle. Fruit a hard or fleshy drupe, girt a t the base with the calyxtube; stone crustaceo~is or woody, 2-celled, 2-seeded. Seecl linear-oblong,
albumen fleshy.
HERCHERIIA FLORIBUNDA Wall.

A large erect or climbing shrub or small tree. Branches glabrous, glaucous
when young. Leaves 2-4 in., ovate acute. Stipules 2-Jid. Plowers sessile or very

shortly pedicellate, about 6 i n a fuscicle.,Calyx 5-fid; calyx-lobes lunceolote,
acute. Petals 5, spathulate. Fruit ) inch long, purple, cylindric.
Habitat: Occasional in the middle hill forests of Darjeeling and Sikkim
Himalaya a t 4,000 to 6,000 feet (1,000 to 2,000 m.). Distributed in tropical
Himalaya, from the Jhelum to Sikkim; extending to Khasia Mountains,
Assam.
The leaves of this plant is supposed to be poisonous to cattle.
Genus-RHAMNUS Linsz.
Shrubs or trees. Leaves alternate, penninerved. Flowers fascicled in the
axils of the leaves or disposed in simple or compound racemes, hermaphrodite
or polygamous. Calyx 4-5-fid; tube urceolate; lobes keeled within. Petals
4-5 or 0, cucullate or flat. Stamens 4-5. Disk thin, lining the calyx-tube. Ovary
free, 3-4-celled, narrowed into a 3-4-cleft style. Fruit a berry-like drupe, girt
a t the base by the small calyx-tube, 2-4-celled, 2-4-seecled, obscurely dehiscent
or indehiscent. Seed obovoid, albumen fleshy.
RHAMNUS NIPALENSIS Wall.
A suberect or rambling large shrub, with long slender glabrous branches,
or pubescent only on the younger parts. Leaves 3-6 by 1$-2 in., oblong or
elliptic-oblong, shortly acuminute, serrate, membranous or subcoriaceous, darkgreen and shining above. Flowers shortly pedicellate in fascicles, small, green,
pubescent. Petals 5, oblong, concave. Fruit $ inch, broadly obovate, blackis1~-red.
Habitat: Occasional in the lower hill forests of Darjeeling and Silrkim,
ascending up to 4,000 feet (0-1,400m.). Distributed in Central and Eastern
H malaya; Nepal, Sikkim, altitude 3,000 to 6,000 feet, extending to Ichasia
Mountains, altitude 3,000 to 4,000 feet, and Assam to Burma.
Genus-GOUANIA Linn.
Unarmed climbing shrubs. Leaves alternate. Flowers polygamous, in axillary or terminal spikes; rachis often cirrhose. Calyx superior, Sfid; tube short,
obconic. Petals 5, inserted below the margin of the disk, hooded. Stamens 6.
enfolded by the petals. Disk filling the calyx-tube, 5-angled or stellate. Ovary
si~nkin tahe clisk, 3-celled; style 3-cleft. Fruit inferior, coriaceous, crowned by
the persistent limb of the calyx, 3-winged.

GOUANIA NEPALENSIS Wall.

A climbing shrub. Leaves longer and the Jlowers a little longer; Disk glabrous
the lobes linear acuminute; styles twice as long.
Habitat: The species is met with in the lower and middle hill forests
of Darjeeling and Sikkim ascending to 6,000 feet (2,000in.). I t is distributed

in Nepal to Sikkim.

The plant is of medicinal value. The leaves are made into poultice and
applied to sores by the Lepchas. Young leaves are edible.

Famil y-VITACEAE.
Small trees or shrubs, usually climbing by means of tendrils, more rarely
raclicant (sometimes herbaceous in Leea); juice copious, watery. Stems angled
or cylindric, with numerous very large proper vessels. Leaves alternate, usually petioled, simple or digitately or peclately 3-9-foliolate, rarely
pinnate or decompound. Plowers umbellately- paniculately or spicately-cymose.
Peduncles often transformed into simple or conlpound tendrils or adhering
to rocks or trees by viscid pads terminating the ultimate segments, or expanded
into a broad floriferous membrane (Pterisanthes). Flowers regular, hermaphrodite, rarely unisexual. Calyx small, entire or 4-5-toothed or -lobed. Petals 4-5,
distinct, or cohering, valvate, caducous. Stamens 4-5, opposite the petals,
inserted a t the base of the disk or between its lobes, filaments short subulate;
anthers free or connate, %celled, introrse. Disk free or connate with the petals
stamens or ovary, annular or veriously expanded. Ovary 2-G-celled; style short,
slender conical or 0 , stigma minute or large and flat, sublobecl; ovules 1-2 in
each cell, ascending, anatropal, raphe ventral. Berry 1-6-celled; cells 1-%seeded.
Seed erect, often rugulose, albumen cartilaginous; embryo short basal, cotyledoils ovate.

Sarmentose shrubs, climbing, usually by means of leaf-opposed tendrils,
rarely rooting. Leaves simple or 3-g-foliolate and then digitate or pedate, rarely
pinnate or hipinnate. Flowers umbellately- paniculately- racemosely- or spicately-cymose, usually ebracteate, so~netimespolygamous. Calyx short, entire,
or 4-5-toothed or -lobed. Petals 4-5, free or cohering a t the apex. Stamens 4-5,

inserted below the margins of the disk; anthers free. Ovary 2- very rarely 3-4celled; style 0 or short; ovules 2 in each cell. Berry ovoid or globose, 1-2-celled;
cells 1-2-seeded.
The genora Ampelocissus Planch., Cissus Linn., Tetrastigma Planch., are
all more or less incorporated under the genus Vitis Linn. Planchon separated
most of these genera, giving separate status. Almost all the species of these three
genera are synonymous to one or other of the Vitis species. Hence no separate
descriptions of the three above genera have been given.
AMPELOCISSUS SIKKIMENSIS ( Laws) Planch. =VITIS SIKKIMENSIS
Laws.

A slender rather trailing climber. Young parts often glaucous. Leaves 14 ft.
orbicular-ovate deeply rounded cordate, cuspidately denbiculate, abruptly acuminate
membranous, denticulate, reddish, sparsely covered with peltate hairs. Peduncles 4
inches or more, bearing a forked tendril a little below the sub-$eshy cyme. Petals
spreading.
Habitat: Occasional in lower and middle hill forests of Darjeeliilg and
Sikkim ascending up to 6,000 feet (0 to 2,000m.). Distributed in Sikkim
Himalaya, extending to Khasia Mountains, altitude 0 t,o 4,000 feet.
AMPELOCISSUS NERVOSA Planch. =VITIS NERVOSA Laws.
Stems deeply grooved, hollow. Leaves often nearly 2 feet broadly cordate,
rounded at the tip with 5-7 shallow lobes, coarsely and irregularly dentate, covered above with minute soft hairs. Cymes stoutish, bearing midway a 1-2-times
forked tendril. Fruit the size of a currant, black, JEeshy, pedicel 4 inch. Seed
smaller, more pointed a t the apex, and darker coloured.
Habitat: Darjeeling and Sikkim Himalaya, altitude 4,000 to 5,000 feet
(1,400 to 1,800 m.).
AMPELOPSIS HETEROPHYLLA Sub & Zucc=VITIS GLANDULOSA Wall.
Stems cylindric, solid, joinled and thickened at the node$, with greyish dotted
bark. Leaves 3-6 inches by 2-4 inches, cordate ovate crenate, rosely 3-lobed.
Flowers in small dichotomous corymbose cymes shorter than the leaves. Fruit

globose, dco-k-purple,3-4-seeded. Seed 116-118inch, obtrianyular, subemar$inate, rounded and smooth on the back with a small spathulate tubercle, face
wedge-shapedwith a shallow 1 near depression on each side of the ridge.
Habital: Rather lare in the foothills of Terai in the Nepal, Darjeeling
and Sikkim Himalaya.
CI88US DISCOLOR BZ.=VITIS DI8COLOR Dalz.

A climbing plant, branches subangular and pedicels bright red. Leaves 2-12 by
1.4 inches, ovate lanceolate acute acuminate base often cordate or sub-truncate,
bl,istly or crenate serrate oblique, spotted with transverse blotches of white between
the nerves on the upper surface, purple beneath, tendrils forked. Flowers with
purple calyx and yellow corolla. Fruit reddish purple. Seed + inch,
globosely-pyriform, smooth, pale.

Habitat: Rather common climber in shady places overhanging from trees or
creeping along the hill slopes in the lower hill forests from 0-600 feet,
(0-200m.), very attractive foliage. Distributed in tropical Darjeeling and
Sikkim Himalaya, extending to the Ichasia Mountains, ascending to 3,000
feet to Tenasserim, South Burma.

A very handsome climber with its red stem and lovely mosaic pattern of
colours on the rugose surface of t,he leaves for which it is cultivated in
gardens.
CISSUS SPECTABILIS Planch,=VITIS SPECTABILIS Laws.
A lofty scanclent ferruginously hirsute shrub. Leaves a'most sessile broadly
cordate obtuse obsoletely 3-5 lobed .sinuate-cordate at t h e base derzticulate thick
membranous scabrous abol'e. Flowers very small, on slender pedicels A-$
inch. Cymes pedunculate, trichotomous 4-14 inchcs. Calyx truncate, scarcely 2~
inches. Style 3, inches truncate. Berry obovate.
Habital: Occasio~lal in damp localities of lower hill forests in Terai a t
t'he foot-hills of Sikkim and Darjeeling ascending up to 6,000 feet (0-2,000m.).
Distributed in Siklrim Himalaya; found damp forests near Tcurseong, altitude
5,000 to 6.000 feet.
CISSUS R,EPANDA T'ahl. =VITIS REPAXDA W. and A .
This interesting species is a lofty dec;duous climber commonly met with
in the Sal and mixed forests of the Terai and lower hills ascentling up to 200 to
250 m. I t is seen to climb over the tallest trees of the forest and is one of the

commonest members of the lianes. Its long overhanging woody stem with brown
corky bark oRen with fisures, and leaves 4-8 by 3-15 in., suborbicular deeply
cordate 5-7 angled or lobed covered with rust coloured hairs when young.
It is frequently seen in the reserve forests of the Terai and Duars
in Darjeeling, Jalpaigilri and Siliguri, abundant in Simulbari forest. Flowers
reddish-brown 1 inch long. Fruit, in., is eaten by birds. The wood holds good
quanity of water and when one of the thick stems hanging like festoons in the
forest is cut water gushes out. I t s clear potable water is drunk by wayfarers
to quench their t'hirst in waterless arears.

+

VITIS LANATA Roxb.
A very variable climbing plant in the size, shape and vestiture of the leaves,
usually they are 3-6 inches by 12-3 inches, sometimes larger, cordate-ovateshortly
acuminate and usually softly pubescent, but sometimes felted beneath, or nearly
glabrous. Flowers small, green forming a thyrsoid paniculate cyme. Petals cohering
at the apes rarely sepa~sating.Fruit the size of a large pea, round, purple,
4-seeded, edible. Seed 6 by & inch, obtriangular, subemarginate, rounded and
smooth on the back with a small spathulale tubercle, face wedge-shaped with
a shallow linear depression on each side of the ridge.
Habitat: Occasioilal in the Terai forest of Darjeeling and Silrkim Himalaya
from 0-500m. Distributecl in tropical Himalaya, from Kashmir and Jammu,
alt,itude 1,000 to 4,000 feet, and Kumaon, altitude 6,000 to 7,000 feet, to Sikkim,
altitude 1,000 to 5,000 feet; extending to Assam, the Khasia Mountains to
North Burma.
VITIS CARNOSA Wall.
A climber, steins more slender and less succulent than other species. Leaves
2-6 inches on long petioles; leaflets usually shortly stalked, 1-3 inches, ovate or
obocate, rounded or acute, serrr~teor dentate. Tcndrils opposite the leaves, slender,
zuirg, usually branc7~erl.Flowers white, umbellately cymose, the peduncle equalling the petiole. Style conspicuous. Fruit turbinute, jleshy, 2-4 seeded. Seed $
by & inch, traingular, round on the back and with rc lin,ear tubercle, weclgeshaped on the face.
Habitat: Occasional at the foot hills of Sikkim and Darjeeling Himalaya,
0-500m. Distributed in tropical Himalaya and throughout the hotter parts
of India extending to North Burma.

T'. puadrangularis Wall, easily distinguished by it.s quadrangular 4-winged
stem, leaf opposed tendril and whitish flowers. It is often found as epiphytes
on taller trees. The plant is of medicinal value a ~ isd commonly used as
e f F i c a c ipoultice
~~~
in cases of fracture of the bones.
TETRASTIGMA SERRULATUM Planc h. =VITIS SERRULATA Wall.
Large vcry slender climber. Leaves 5-foliolate;petiole 14-24inches; leaflets 1h-3
i~lchesby &la inches, lanceolate or narrowly ovate or subobovate, subacuminate,
birstly serrate in the notches. Tendrils slender, simple or forked. Cymes axillary or
tc:rminat,ing in short lateral branches, pedunculate usually with several scarious
con~~picuous
bracts, 3 - 5 rayed, rays several-flowered. Flowers pedicelled; pedicels
t.: inch. Fruit the size of a currant, globose, 2-4 seeded, black. Seed & inch by
inch, pale obovoid, thick, rounded and muricate on the back, and with a
linear tubercle, flattened on the face. Considered synonymous to V. capriolata
Don. of F. B. I.

:

Habitat Common in the middle and upper hill forests of Darjeeling and
Sikkim Himalaya from 3,000 to 6,000 feet (1,000 to 2,000m.).
TETRASTIGMA HOOICERI

Planch. VITIS HOOKER1 Laws.
A large glabrous climber. Leaves pedately 5-foliolate; petiole 4-6 inches;
leaflets stalked, 4-8 inches by 2-34 inches, elli tic, acute at both ends or shortly
acuminate at the apex, serrate. Tendrils very long. Cymes 19-2$ inches. Fruit
1 inch in diameter pulpy, h e e d e d .
Habitat: Occasioilal in the lower hill forests of the Terai in Darjeeling and
Sikkim Himalaya, ascending up to 4,000 feet (0 - 1,800m.).
TETRASTIGMA LANCEOLARIUM Planch. =

I S L A N O L A R I A Roxb.

The species is also synonymous to Vitis planicaulis Hk. f. This large woody
globrolls clirn1)er of the lower hill forests (0 - 1,000m.) is often met with in
the Tista Valley in the Darjeeling and Sikkim.
TETRASTIGMA RUMICISPERMA P l a

= VITIS RUMICISPERMA Laws.

An immense climber. Leaves usually pedately 5-foliolate, rarely 3-foliolate;
petiole 3-6 inches; leaflets 3-6 inches by 1-24 inches, elliptic-lanceolate, serrate.
Fruit black. Seed with n broad shrcllotu groove on the back and a sharp ridge
formed by tthc raphe on the face. The fruit is sweet and pleasant to the taste.

Habitat: Occasional in middle and upper hill forests of Darjeeling and
Silzlrim from 5,000 to 7,000 feet (1,800 to 3,200m.). Distributed in Nepal
and Sikkim Himalaya, altitude 3,000 to 7,000 feet, extending to Khasia
Mountains.
Genus-LEEA Linn.
Small trees shrubs or herbs. Branches striate or sulcate, often herbaceous.
Leaves alternate, usually very large, simple or 1-2-3-pinnate; petiole dilated
a t the base into sheathing stipules. Peduncles opposite the leaves. Tendrils 0.
Inflorescence corymbosely-cymose. Flowers red, yellow or green. Calyx
5-toothed. Petals 5, connate a t the base and adhering to the stamina1 tube,
revolute. Stamens united a t the base into a 5-lobed tube, filaments inserted
between the lobes of the tube, inflexed; anthers free and exserted, or connate
and included in the tube. Ovary inserted on the disk, 3-6-celled; style short,
stigma swollen; ovules solitary in each cell, erect. Berry 3-6-celled, 3-heeded,
i~suallysucculent, sub-globose, flattened a t the top. Seed wedge-shaped.
LEEA ALATA Edgeworth.
A soft unclershrub, stems herbaceous, 2-5 feet high. Leaves shortly petioled;
~ e t i o l ewinged, raddish; leaflets 12-14 by 2-3 inches; oblong or oblong lanceolate,
serrate, reddish beneath rather long narrow. Flowers red. Anthers connate. Fruit
the size of a large currant, scarlet or raddish-purple, succulent.
I l d i t a t : Occasional in the Sal forests of Terai ancl Duars, in Darjeeling
and Sikkim, 0-500m. Distributed in tropical Hinzalaya; from Garhwal to
Sikkim, altitude 1,000 to 5,000 feet.
LEEA CRISPA Willd.

A large stiff gregarious unclershrub, stems herbaceous or somewhat woody,
jointed, 4-5 feet, branches with crisped wings. Leaves usually quinccte-pinnate,
ovate, oblong deeply serrate; leaflets 4-12 by 14-3$ inches oblong lanceolate
acute. Cymes stoutish, small; bracts minutme.Antherv distinct. Fruit the size
of a cherry, black, succulent. The wisped winged .stem,? and petioles give to this
plant a most elega,nt appearance.
Habitat: Fairly cominon in Sal forests and drier parts of Terai and Duars
of Darjeeling and Sikkim, 0-3,000 feet (0-1,000m.). Distributed in Sikkim
Himalaya, extending to the Khasia Mountains, altitude 1,000 to 4,000 feet;
Assam.

LEEA ROBUSTA Roxb.
An undershrub, stems herbaceous, erect, 2-6 feet, jlutecl, bark grey with
brown vertical lines, pubescent, not crisped. Leaves membranous or subcoriaeeous
when old, without any gland; leaf-lets 6-8 by 2-3 in. 1 ovate or ovate lanceolate serrate Cymes small pubescent. Flowers blue. Anthers distinct. Fruit the
size of a large currant, black, succulent. L. aspara wall is synonymous to this
species.
Habit0.t: Occasional in Terai and Duars forests of Darjeeling and Sikkim
Himalaya, from 0-6,700 feet (0-2,200m.) Common in drier areas of the hills
in Sal forests. Distributed in Western tropical Himalaya, from Jammu to
Nepal to Sikkim, ascending to 6,000 feet.
1,EEA SAMBUCINA Willd.
A branching glabrous shrub, stem 4-10 feet high, with straight branches.
Leaves rather small, pinnate or tripi??nateoften 34 by 4 feet; leaflets 2-10 by
2-44 in. stalked, narrowly lanceolate .serq.ate, very variable in size and shape;
nerves arcllate, shining drying black. Flowers g~eenislh-white. Anthers
connate. Fruit the size of a small cherry, dry.
Habitat: Rather common inside the lower and middle hill forests of Sal
and other trees in the plains, Terai and Duars, of Darjeeling and Sikkim
from sea level to 4,000 feet (10 to 1,400m). Distributed throughout the hotter
parts of India, from the Hiinalaya as far west as ICumaon, to Nepal-Sikkim
and Bhutan, extending to North Bnrina.
Leeu nzac7.opl1ylla Roxb.-It
is a large hcrbact>ous undershrub, common
in the Sal fo~acstsoF the Tcmi and Dnars in llarjeeling and Sikkim foot hills,
0-3,000 feet (0-1,OOOnl.). Leaves 9 in. to 2 ft. serrate or dentate, sub-lobed.
simple, large, cordate, white underneath.
The seeds arc worn as nccklace by children as renledy for stomach pains.
Family-SAYINDACEAE
Trees, shrubs, or rarc1-y stout or wiry herbs. leaves alternate or less
commonly opposite, cxstilmlate or occasionally stipulate, pinnate palmatc
trifoliolate or silnple; leaflets opposite or alter~la
tc. ent ire or dentate, occasionally
lobed. Flowci,s mostly polygaino-dioeciolis and small, usually either irregular
or llnsynlmc~trical. C'nlyx mostly 4-6-lobed or -sepalons, often unequally so,
imbricate or ralvnte in thcl bud. ~ c t a l free,
s
equal or uiicqual, usually 4-6 or 0,
tho fifth someti~ncsdcficic.nt, flat or in one genus cnpshaped, often bearded or
S9uamate at the base within. Disk annular or unilateral, rarely in d flowers

deficient.. Stamens 5-10, inserted inside the disk a t the base of the ovary or
outside or on the disk, sometimes unilateral; anthers 2-celled, basifixed or
versatile; filaments often pubescent, almost always free. Ovary centric or
excentric, entire or lobed or sometimes divided nearly to the base, 1-4-celled;
cells 1-2 or rarely more-ovuled. St,yle simple or divided, usually terminal;
stigma usually simple. Ovules anatropous campylotropous or amphitropous,
usually 1 or 2 together, occasionally more, affixed to the axis of the ovary
ascending. Fruit capsular or indehiscent, entire or lobed, sometimes wingcd.
Seecls globose or compressed, artillate or naked, exalbuminot~sor in some genera
albuminous. Embryo usually thick, sometimes plicate or spirally convolute.
Genus-ERIOGLOSSUM

Blume.

Erect trees or shrubs. Leaves odd-pinnate, exstipulate, alternate. Leaflets
o ~ p o s i t eor subopposite, entire. Panicles terminal, erect, hearing the white
irregular polygamo-dioecions flowers on elongated branches. Sepals 5, uney~al,
orbicular, concave, broadly imbricated, the two outer olies smaller. Petdls 4,
uneqnal, obovate, clawed, the place of the 5th vacant, scale hairy, hooded, with
an apical lobed appendage. Disk onesided, lobed. Stamens 8, Inore or less turned
to one side, rathcr unequal; filaments hairy. Ovary stipitate, ohcordate, 3-lobed,
3-celled; style slender, stigma obscurely 3-lobed; ovules solitary in the cclls
of'the ovary. Fruit 1-3-lobedto the Lase; segments oblong, indehiscent, diverging.
Seeds oblong, exarillate, exalbuminous, testa membranous; embryo straight;
cotyledons thick.

ERIOGLOSSUM EI)ULE Blunle.
A large or medium, sized timber tree or shrub, with the shoots petioles and
inflorescence jerruginous-pubescent. Leaves about 1-2 feet, i,my,clipinnnLeleaflets
3-15 inches by 1-33 inches. Flowers sweet-scented, b~oicni~th-white,shortly
pedicelled in small clusters, on elongated spike-like racemes, arranged in a
panicle. Fruit t inch, black, edible. Wood useful, strong, and rlurable, chocolate
coloured in the ccntre.
Habitat: Occasional in the foot hills of the lower hill forcsts ill l>nrjeel~ng
and
Sikkim, 0-3,000 feet (0-1,000m.). Distributed in the Sikkim Himalaya extending
to Assam and North Burma. E. rubiginosum B1. is consirlrecl synonymous to
this species.

Genus-ALLOPHYLUS
Linn.
Small trees or shrube. L ~ a v e s1- or 3-foliolate, exstip~late,leaflet^ entire
or serrate. Racemes simple or branched nxlllary. Flowers small. polygamodioecious, globose, shortly pedicelled, white or yellowish. Sepals 4 in opposite
pairs, hooded, n~eml)ranou,,,widely imbricated; the two outer ones sn~aller.
Petals 4, the place of the 5th vacant, small (or obsolete), sometimes declinate,
naked inside or usually furnished with a shaggy scale above the claw. Disk onesided, usually with 4 glands opposite the petals. Stamens 8, inserted on the
receptacle inside the clisk. Ovary usually 2-lobed and 2-celled; ovules in the
cells solitary. Fruit indehiscent usually 1-2-lobed; lobes snbglobose, fle5hy or
dry. Seeds usually with a short fleshy aril; embryo curved; cotyledons plicate.
ALLOPHYLUS ZEYLANICUS Linn.
A shrub or snzall tree with tcrete branches. Leaves 14-16 inches by 3-72
inches; unifoliate oblong ovate or obovate acz~minateusually toothed; petioles a-3
inches Raceacs 9-9 inches. Flowers 1,'16-1,'8 inch diameter. Fruit globose red
when ripe. ,4 variable species.
Habitat: Occasional in the lower hill forests of the valleys in Darjeeling
and Sikliim hills from 0-3,000 feet., (0-1,000m.) Distributed in Siklcim
Himalaya, altitude 1,000 to 3,000 feet extcnding to Assam.
Genus-AESCULUS Linn.
Trees and shrubs with scaly buds. Leaves oppchsite, digitate, deciduous, exstipulate; leaflets obovate or oblong, scrmtc. Panicles terminal, erect thyrsoid .
Plowers large, polygamous, irregular. Calyx tubular or campanulate, 5-cleft or
-dentate, deciduous, with unequal imbricated lobes. Petals 4-5, unequal, clawed,
without scales, imbricated, exceeding the calys. Disk annular or unilateral,
lobed or entire. Stamens 5-8, usually 7, inserted within the disk, free. Ovary
sessile, 3-ccllcd. Style clongatcd, slcnder; stigma simple. Ovliles 2 in each cell
of the ovary, siiperposed. Fruit capsular. 1-3-celled; valvcs loculicidal, coriaceons; cells 1-seedrd. Scctlc subglc;bose, exalbuminous, with a broad hilum;
testa coriaceous; cotyledons thick, corrugated, conferrumina ted.
AESCU1,lJS PUNDUANA Wall.

A large spl.cxding trce wit,h glabrous terrte branches. Leaves palmate, when
Young hany downwards, glabrous, deep green when mature; leaflets unequal, u p t o

7, the terlnir~al one 8-15 inches by 2a-5 inches, the lateral ones smaller,
ncuminate delicutel?/ serrate; cornmon petiole 74-12 inches; petiolule 4-2 inch.
Upper flowers $ with r~~clirnentaly
ovary opening first, ? flowers protogynous
borne on large erect thyrpoid p~ne'clessticking out a t the end of branches. Calyx
tubular, $ inch; lobes short, rounded at apex. Petals 4, zchite and sometimes pale
yellow. (clawed)capsule rugose. 2-3 inches long. Fruit a brown ovoid orpyrifo~m.
Hnbital: Occasional in thc hill forests of Terai and Duars, 0-4,500 feet
(0-1,50Om.), in Un1.jeeling and Sikkim, often near streams and in valleys near
moist areas. It is hardly seen west of Testa. Distributed in tropical Sikkim
Himalaya, extending to the Khasia Mountains, ascending to 4,000 feet in Assam
and North Burma. The soft white mood is used for making cups, plates, vases
and toys.
This handso~netree can be secn near the entrance to the Himalayan Hotel,
Icalimpong. Several beautiful specimens are kept preserved in front of the
bungalow of the Director of Cinchona, Mungpoo, and Manager's quarters at
Mnnsong. This tree is allied to its E u r ~ p e a nand South American representative
Ae.sc?ilzrs Hippocastnmum Linn., the well-known "Horse-Chestnut." This tree is
often found in the British and other European towns and villages. The trees
planted along the road sides in European towns are however said to be a hybrid of
Platcrnzrs,-f'.
orientalis Linn. and P. occidenbulis Linn. I n Srinagar, Icashmir,
this P. orientalis, the well-known "Chzincxr", attains giant size, and its avenue
in autumn with copper colol~redleaves presents a magnificent view.
Genus-SAPINDUS

Plum.

Trees or shrubs. Leaves a l t e r n a t ~or snbvcrticillate (and then simple),
exstipulate, usually paripinnate; leaflets corriaceous, commonly entire. Inflorcscence terminal or axillary . Plowers polygamous, regular. Sepals 4-5 widcly imbricated in 2 rows. Petals 4-5, with or without scales. Disk complete, annular,
fleshy. Stamens usually 8-10, inserted within the disk; filaments usually pilose;
ant hers versatile. Ovary entire or 2-4-lobed, 2-4-celled. Style terminal; stigma
2-4-lobed. Ovules solitary. Fruit fleshy or coriaceous, 1-2-coccous; cocci oblong or globose, jndehiscent. seed^ with a crustareo~sor membrano11s testa;
cotyledons thick; radicle ~ h o r t .
SAPINDUS ATTRNUATUS Wnll.

A shrub or tree of moderate size. Leaves +-3 fect; always ntterluote U! base
when unifoliolate; leaflet,^ alternate or opposite, 3-18 inches by 3-18 inches.

Flowers 1110-1/5 inch, nearly glabrous, red, bzcd greenish; stamens 6-8, not
exserted; anthers yellour, oblong; fila,ments short or 0. Ovary bilobecl. Fruit
1-2-lobed,ellipsoidal, size of arb olive, Ted or dark purple; aril eaten.
Habitat: Common in the plains or forests of the lower a,nd middle hills of
Terai and Duars of Darjeeling and Sikkim (0-700 m.), generally abundant
in west of Testa. Distributed i11 Sikkim Hinmlaya to Bhutan, extending to
Mishmi Hills, Assam.
Genus-ACER
Tournef.
Trees with opposite simple or palmately lobed exstipulate leaves, terminal
and lateral racemes or corymbs and polyganlous regular flowers. Calyx usually
5-partite, imbricated, deciduous. Petals isomerous with the sepals or 0, erect,
shortly clawed, without scales. Stamens 4-12, usually 8. inserted on the glabrous
dislr; filaments usually shorter in the hermaphrodite than in the male flowers.
Ovary 2- (rarely 3-) lobed and celled, laterally compressed; cells 2-ovuled.
Style bipartite; divisions linear, stigmatose ou the inner face. Fruit a double
samara, indehiscent. Seeds exalbuminous, exarillate; embryo conduplica te.
ACER OBLONGUM Wall.
A tree of 30-80 feet; trunlr 1-2 feet diameter, bark white and green. Leaves
small, oblong, entire, more or less pe~sistent,dark-green above, 2-7 inches by $-3
inches, minutely rcticulnted; petioles f-34 inches, usually about half the lefzgth o j
their leaves. Sepals and petals narrow, 1112-1/10 inch. Starnens 8, cxserted,
glabrous. Ovary hairy. Fruit glabroils, U-shaped; carpels 1-1; inch long; wings
venose, diverging, contracted below, back nenrly straight; cells woody, angular,
clothed inside with u-hite hairs.
Ilabitat: Common in the middle hill forests in Darjeeling and Slikliim hills,
3,600-8,700 feet (1,200 to 2,900m.). Distributed in tc,mpe~ateI-Iimalaya,; from
Kashmir, alt,itucIe 2,000 to 3,000 feet,, to Siklrim, altit,ude 3,000 to 5,000 feet;
Bhuta,n, extending t,o the Mishmi hills! Assam.
Wood reddish 01- yrllo~r,Ilard, used for agricultural implements, and in
Tibet for drinking cnps.
AC!ER LAEVIGATUM I,Cra21.

A large tree; trunk 30-80 feet high, 3-12 feet diameter, bark grey with horiZ0ntalfurrow.s. Leaves 24-6 inchos by 1-2 inches, m.ore strongly reticulated than

in A . oblongurr~;petioles f -4inch. Cymes laxer than in A . oblongurn. Sepals 5,
ovate or lanceolate, 1/15 inch. Petals 5, obtuse, clawed, white 1112-4
inch. Stamcns 5-8, glabrous, exserted. Ovary hairy. Fruit glabrous Yshaped, carpels 1-14 inch long; wings venose, slightly diverging, widened
abore, back usually curzed; cells not angular.
Habitat: Ratlier common in the upper hill forests of Darjeeling arid Sikkim,
from 5,000 t o 9,000 feet (1,800 to 3,000m.). Distributed in temperate
Himalaya, altitude 5,000 to 9,000 feet,, from Simla to Sikkim, extending
to the Khasia Mount,ains, altitude 5,000 feet, Assam.
Wood used for house building and implements of various kinds.
ACER SII<KIMENSE Niq.

A large tall tree, more or less of the same habit as A . laevigatum. Leaves 3-6
inches by 1$-3; inches; petioles 2-1g inch, cordate, serrate when young, entire
when old, long accuminate. Racernea equalling or shorter than the leaves; pedic e l ~very short alternate and opposite. Sepals lanceolate. Petals short. Stamens
glabrous, short. Fruit almost sessile, glnb~ous; carpels - 2 inch long; wings
venose, diverging, widened above, back straight or slighlly curved; cells not angular.
Habitat: Comnlon in the upper hill forcsts in Darjecling and Sikkim hills
5,400-9,500 feet (1,800 to 3,000m.). Distribut.ed in Eastern temperate
Himalaya, from Sikkim, altitude 7,000 to 9,000 feet and Bhutan, extending
to the Mishmi Hills, Assam.
ACER HOOKER1 1Miq.

A tree of 15-50 feet, bark brown cracked. Lcavefi 26-6 inches by 11-36
inches, sometimes 3-lobed, cordate sharply serrate; petioles 1-2 inches, reddish.
Racemes 2-4h inches; pedicels 118-316 inch. Flowers 118 inch. glabrous; sepals
elliptic or ovate; petals obovate, about equalling the sepnls; stamens 8, scarcely
exserted. Fruit, stalked, glabrous; carpels 314-718 inch long; wings venose,
diverging, widened above, back slightly curved; cells not angular.
Habitat: Very cominon in the upper hill forcsts in Darjeeling and Sikkim,
7,500-10,600 foot (2,500 to 3,500m.) abundant in and about Uarjcrling and
Tonglu ridge. Distributed in Eastern temperate Himalaya; Sikkim, altitude
8,000 to 10,000 feet, to Bhutan.

The seeds of this tree arc borne l)y wind (anemochoi~ous)a,nd when deposited
in the forks or hcllows of other large trees, i t grows like Ficus religiosa and F.
bengalensis on the host tree and thus apparently looks like an epiphyte.
ACER STACHYOPHY1,LURiI Hie~.lz.
A small tree. Leaves 24-34 inches by 1+-2+ inches; petioles 1-3 inches.
Flowers unknown. Fruit glabrous; carpels 12-2 inches long; wings venose,
somewhat widened upwards and diverging; cells angular, cuneate a t base,
woody.
Habitat: Eastern temperate Darjeeling and Sikkim Himalaya, in the
Lachoong valley, altitude 9,000 to 10,000 feet (2,800 to 3,40On1.), extending
to Bhutan, rather rare.
ACER VILLOSUM Wall.
A large handsome tree. Leaves 34-10 inches long and wide; petioles 2-5 inches.
Cymes late~alshortel. than the leaves. Sepals elliptic or ovate, ciliate, 3-nerved.
Petals lineal.-oblong, ciliate, about equalling the calyx. Stamens 6-8, glabrous,
exserted. Fruit puberulent, brownish; carpels 1$-2$ inchea long, diverging; wings
venose, margins often cvenulate, back ~atlzercurved; cells angular-nervose.
Habitat: Common in the initidle hill forests of Darjeeling and Sikkim,
4,000 to 7,000 feet (1,500 to 2,800m.); abundant near about Kurseong and
Darjeeling. Distributcd in temperate Western Himalaya; from Kashmir t o
Nepal, altitude 7,000 to 9,000 feet.
ACER CAUDATUM Wall.
A large tree, with somewhat glaucous shoots. Leaves in some cases with
persistent pwberulencc especially along the veins beneath, 24-5 inches long and
wide; petioles l t - 3 3 inches, reddish, puberulent. Cymes appearing about the time
of the leaves. Se1,ale & inch, oblong, obtusc, whitish, 6-4. Petals white, obovate,
rath(3r shorter than the calyx. Stalnens 4-8, exsertcd. Fruit glabrous, subglauCoUs; carpels $-14 inches long, more 01- less diverging, quite patent; wings
pink, or at length fel.l.uginous, venosc, bacli arcuo te, front sinuous-crenulate;
cells rugoxe, darker.
Habitrrt: Occ,zsional in the middlc hill forest,^ of Darjeeling and Sikkim,
7,500-10,500 feet, (2,500 to 3,800m.) Distributed in temperate Hima.laya; from
Chumba to Silrkinl, altitude 7,000 to 11,000 feet.

ACER CAMPBELL11 Ilook f. and Thorns.
4
. tree 40 to 100 feet tall. Leaves of a bem~tifullybright light green colour,
pendulous, pilose beneath when quite young, 3-5 inches by 4-7 inches; lobes
6-7, lanceolate or ocate-caudate; petioles reddish, 12-3 inches Cymcs 2-6
inches long. Flowers short, green; sepals 5, ovate; petals white, shorterth an the
sepals, obtuse, plicnte at base; stamens 8, reddish, about equalling the calyx;
filaments short. Fruit glabrous, 2-1 inch long; carpels divaricate; wings venose,
wiclened above, back slightly curved; cells globose darker, nea1.1~
smooth.
Habitat: Very common in the uppcr hill forests of Dmjeeling and Sikkim,
G,600-10,500 feet, (2,200 to 3,500m.).

ACER PICTUM Tl~unb.
beautiful tree of'.small or moderate size. Leaves 2-5;t inches by 29-64 inches;
petioles gbab~o.us, 1-49 inches. Cymes 1-6 inches. Flowers Q - i inch long,
on slender pedicels; sepals oblong; petals spnthulate, equalling the culyr;
stamens 8, included. Fruit glabrous; carpels 1J-12 inches long, diva~icating
almost on one line; wings sinuous, venose, back arcuate; cells compressed. Wood
white, light, jinegrained.
Habitat: Occasional in the upper hill forests of Darjeeling and
Sikkim, 8,400-10,300 feet (2,800 to 3,400m.). Distributed in temperate
Himalaya, from Kashmir, altitude 4,000 to 6,000 feet, to Bhutan, a,ltit,ude
9,000 t o 10,000 feet.
Genus-DOBINEA

Hunzilt.

A shrub with terete virgate branches. Leaves undivided, scrrately toothed,
opposite, exstipulate, petioletl. Panicles terminal, pyramidal, leafy below,
flowers small unisexual, glabrous. Calyx cup-shaped, 4-tlentate, base subturbinate, altogether wanting in the female flower. Petals 4, lanceolate-spathulate,
cxceccling the calyx, wanting in the fcmale flower. Stamens 8, alternately shorter,
exserted, glabrous, wanting in the female flower; anthers short. Disk wanting
in the male, annular in the female flower, glabrons. Ovary sessile, lenticular,
1-celled, rudimentary in the male flower; style filif'orm, spirally involute, stigmatosc on thc inner side and a t the apex; ovule solitary, erect. Fruit compressed, shortly ciliated on the margin, intlehiscent, bornc on widely bractcat?
pedicels, the bract being adnate to the pcdicc.1 and exceeding both it and the
fruit. Sced solitary, comprcsscd, exalbumi~lous,cxarillate, testa mcmhranous;
cotyledons flat, accumbcnt; radicle short.

Shrub 15-20feet high. Leaves 3-7 inches by 1-2 inches; petioles 1!5-1; inches,
pubescent. Panicles ranging up to 2 feet in u-idth. Flowers 1115-1/20 inch
diameter; bracts lineal., shortly pubescent, f ~ e e ; those close to the fruit
obcordate-o~biczilur,venose, ;t-315 inch diameter, i.ose-coloured. Fruit 1 j8 inch
diameter.
Habitat: Occasional in middle and sometimes upper hill forests of
Darjeeling and Silzkin~,4,500-7,200 feet (1,500 to 2,400111.). Distributed in
Centrd and Eastern Himalaya; Nepal, Sikkim, altitude 4,000 to 7,000 feet,
extending to Mishrni Hills, Assam.
Genus-TURPINIA

Vent.

Glabrous and shilling trccs or shrubs, with smooth terete branches. Leaves
opposite, stipulate, usually odd-pinnate; leaflets opposite, stipellate, serrulate,
subcoriaceous. Panicles terminal and axillary; flowers small, regular, hermaphrodite. Calyx 5-partite, imbricated. Petals 5, imbricated. Stamens 5, inserted
outside the lobed or crenulate raised disk; filaments flattened; anthers short.
Ovary sessile, 3-lobed and -celled; styles 3, combined or distinct; stigmas subcapitate; ovules 2 together or more and then in two rows. Fruit subglobose,
indehiscent, 3-celled. Seeds angular; testa hard, shining; hile large; albumen
fleshy; aril 0. Embryo straight.
TUR,PINA POMIFERA Dc.

A leafy tree, sometinles large, occasionnlly only a shrub. Leaves 5-20
inches long, pinnate, stipules inteipctiolar, ti~iangulai,,cnducous; leaflets 2$-8
inches by 1-3 inc~hcs,sel.rate, duiqk, shining; petioll~lesof the lateral ones short,
of the tcrlnii~aloilcs ranging up to to 2 incl~es;stipels la~zceolate-subulate,
caduceus. Prui t -2 inrhcs diam ctcr, puiplisl~,i.ed, yellozo 07. green.

a

Iiabitat: Occnsiollal in the lower hill forests of Terai and Duars of
I)arjecling and Sikltim, (0-4,500 f'eet 0-1,500m.). Ilistributcd in Eastern
sllbtropiral Himalaya, from Nepal to Siltkim, altitude 2,000 to 7,000 feet;
extentling to the Iihnsia Alonntains; Assam.

Family-SABIACEAE.
Climbing or erect shrubs or erect trees, glabrous or with simple hairs. Leaves
alternate, exstipulate, simple or compound. Flowers small or minute, hermaphrodite or polygamous, usually panicled. Calyx 4-5 partite, imbricate. Petals
4-5, equal or unequal, opposite or alternate with the sepals, imbricate. Disk
usually small annular. Stamens 4-5, opposite the petals, inserted a t the base
of or on the disk, all perfect or two only perfect and three without anthers
filaments clavate, flattened or subulate; anthers didymons, cells distant bursting
transversely or by a deciduous cap. Ovary 2-3 celled, compressed by 2-3-lobed;
styles 2-3, free or connate or 0 , sti-mas punctiform, ovules 1-2 in each cell.
Ripe carpels 1-2, chy or fleshy indehiscent. Seeds compressed or globose, basilar,
hilum broad, testa membranous or coriaceous, albumen 0 ; embryo various,
cotyledons often contorted, radicle deflexed.

Climbing or sarmentose shrubs; branches with the bud-scales persistent at
tbeir bases. Leaves quite entire. Flowers axillary, solitary, cymose or panicled,
usually hermaphrodite, 2-bracteate; bracts, calyx, corolla, stamens and carpels
all opposite, Calyx 4-5-partite. Petals 4-5, with transparent, lines, green, purplish or yellow. Disk annular, 4-5-lobed. Stamens 4-5, inserted a t the base of
the clisk; anthers extrorse or introrse. Carpels 2, rarely 3, cohering slightly;
styles 2, erect, terminal, cohering slightly; ovules 2 in each carpel, collateral or
s~~perposetl,
horizontal. Ripe carpels 1- or -2, gibbous, with a subbasal style,
dry or clrupaceous. Seed reniform, testa coriaceous, dotted; embryo curved,
wtyleclons straight or incurved flat rugose or undulate, radicle cylindric.

SARTA CAMPANULATA Wall.

9 straggling or climbing shrub. Leaves 2-4 inches by 3/4-14 inches, acuminate memb~~unous,
puberulous, nerves reticulate. Petlunc~lcs1-2 inches, subclavate.
Flowers 3-4 inches diameter, subglobose or campa~zulategl,een,; sepals orbicular;
~ e t a l s113-4 inch long, enla~,gingand persistent ufter jlotuc~ing;anther sextrorse.
Drupes 2 i- inches, pale blue, o~.bicztlar,compressecl.
Habitat: Occasional in the middle and upper hill forests of 1)arjeeling and
Sikkim, 5,400-10,200 feet (1,800 to 3,400nl.). Distributed in temperate
Himalaya; from Simla, altitude 5,000 feet, to Silckim, altitude 5,000 to 10,000
feet.

SABJA LIMONIACEA Wall.

A lofty climber. Leaves 3-7 inches by I$-24 inches, oblong or lanceolate aczcte
base rounded or acute, much ret~iclilatcwhen dry; nerves oblique, incurwd.
Panicles wddish, quite glabrous, axillary or a little supra-axillary, zaithpevsistent
bud-scales at the bases. Flowers minute, yellozc~ish.Sepals orbicular. Petals 1/10
inch, shortly clawed, obovate, 5-ncrved, Jlcsky. Filai~lcnts fleshy, incurved.
Habitat: Occasioilal in the foot hill forests (0-1,500 feet). 0-500 m., in
Darjeeling Terai and Sikkim lower hill forests. Distributed in tropical Sikkim,
Bhutan, and t,he Khasia Mountamins,ascending to 3,000 feet,; extending to
Assani foot hills.
SABIA LEPTANDRA Hook f. and T.

A straggling or climbing shrub. Leaves thinl?j co~iaccous,very variable in size
and uslially 3-4 inches by 1-12 inches, rarely 6 by 3 inches, elliptic or oblong
acuminnte beautifully reticulated between the fcw obliqne ner-vcs. Peduilcles 1-2
inches. Flowers canzpanulate, gvcenish-pu~ylc;sepals 5, rounded; petals 4 inch,
long, punctate; filaments ligulnte, anthers cxtrorsc.
Habitat: Occasional in middle and upper hill forests of Darjeelhg and
Sikbim, 4,000 to 7,000 feet (600 to 2,400in.) in the Sikkim Himalaya.
SARIA PARVIP1,ORA 11'all.
A climbing shrub; branches very slender, tipspziberulous. Leavcs 2-4 inches by
3/4-14 inches, ovate or oblong aruminate, thir~lyco~.iaceo.us,glabrous, palc beneath,
newes almo.st horizontal. Bracts minute, ciliute. Flowers minute; sepals ovate,
ciliale; petals narrowly oblong, 5-nerced; filameilts ligultrle. Drupe 113-4 inch,
obovoid, oblong or subglobose; stone compressed.
Nabitat: Occasional in the middle hill forests of Darjeeling and Sikkim

hills, altitude 4,000 to 5,000 fcet (1,500 to 2,700m.). 1)istributed in subtropical
and temperate Himalaya; from Kumaorl to Silckim, altitudc 3,000 to 6,000 feet.
Family-ANACARDIACEAE.
Trees or shrubs; juice oftell milky anti acrid. Leaves alternate, opposite
in Bouea, exstipulate, simple or compo~ind. Inflorescence various; flowers
small, regular, unisexual, polygamous, or bisexual. Calyx 3-6-partite, sometimes accrescent, spathaceous in Gluta. Petals 3-5, alternate with the

sepals, free, rarely 0 , imbricate or valvate in bud, sometimes accrescent.
Disk flat, cup-shaped or annular, entire or lobecl, rarely obsolete. Stamens
as many as the petals, rarely more, inserted under, rarely on, the disk,
filaments usually subulate; anthers 2-celled, basi- or dorsi-fixed. Ovary
superior, half inferior in Holigarna, 1- or 2-6-celled, rudimentary or 2-3-fid
in the 3 ; of 5-6 free carpels in Buchanania; styles 1-4, or stigma
subsessile ; ovules solitary in the cells, pendulous from the top or wall or
from an ascending basal funicle. Fruit usually a 1-5-celled 1-5-seeded
drupe; stone sometimes dehiscent. Seed exalbuminous; embryo straight
or curved, cotyleclons plano-convex, radicle short.
Genus-RHUS
Linn.
Trees or shrubs, with often a n acrid juice. Leaves alternate, simple
or 1-3-foliolate or pinnate; leaflets quite entire or serrate. Flowers small,
in terminal and axillary panicles, polygamous. Calyx small, 4-6-partecl,
persistent; segments ncarly equal, imbricate. Petals 4-6, equal, spreading,
imbricate. Stamens 4, 5, 6, or 10, inserted a t the base of the disk, free;
filaments subulate; anthers short, imperfect in the Q flower. Ovary sessile,
ovoid or globose, 1-celled; styles 3, free or curved, short or long; stigmas
simple or capitate; ovule pendulous from a basal funiole. Drupe small,
dry, compressed; stone coriaceous, crustaceous or bony. Seed pendulous
from the funicle, testa membranou~, cotyledons flattish, radicle hoolred
short superior.
RHUS SEMI-ALATA Muwa y.
A small tree, 15 to 30 feet tall, bark grey with many reddish brown
lenticels, branchlets, petioles, leaves beneath ancl panicles clothed with a
dense soft pubescence. Leaves 10-18 inches; pinnate, petiole usunll!~ winged
e,
acuminate, serrate,
cylinclric; IeaJlets co~iaceozes,tomentose below, . ~ e s ~ i loblon,g,
base cuneate, terminal petiolute, opaque above, pale a ad dish white beneath;
nerves many, parallel. Panicle large, broad, with a stout peduncle. Plowers
1/12 inch, white or pale yellow-green. Sepals ovate, obtuse, pubescent. Petals
much larger, oblong, ciliate, and with a ciliate median ~ i d g eon the upper s w f a c ~ .
Stamens exceeding the petals; anthers large. Disk cwp-shaped, 10-lobed,
inch diameter, orbicular, compreared, red,
styles rather long. Drupe
shining acid, edible.

:

Habitat: Colnmon in the lower hill forests of Darjeeling and Sikkim
(600 to 2,000 m.). Distributed in sub-tropical t,o sub-temperate temperate

- Rhus insignis Hook. P.

Himalaya; from Bailaha1 to Bikkim, altitute 2,000 to 6,000 feet, extending t o
the Khasia Mountains, altitude 3,000 to 5,000 feet.
The fruits of this species are used as a remedy for clyssntery.
RHUS INSIGNIS Hook. f.

A small beautifill tree. Leaves 12-18 inches, pinnste; petiole not winged
terete: leaflets 6-9 inches by 3-4; inches, coriaceous, quite entire, elliptic or oblong,
abruptl~acuminate, glc~brousand shining above, rusty, softly tomentgse beneath;
nerves very numerous. Flowers wbitish. Fruiting panicles axillary, stout,
10 inches long-peduncled; branches spreading. Drupes scattered on the panicle,
inch diameter; epicarp thin, dry, bursting irregularly ant1
globose
enclosing a globose white mass of wax containing a very small jlattened
crustaceous stone.

:

Habitat: Common in upper hill forests of Darjeeling and Sikkim, from
6,000 to 8,000 feet (1,800 to 2,700in.). Distributed in Sikkim Himalaya,
interior valleys, altitude 3,000 to 6,000 feet, extending to the Khasia Mountains,
altitude 4,000 feet, Assam.
This species is sometimes found to grow on other t'rees as an epiphyte
from seeds getting lodged in the hollo\vs of the bifurcating branches. The
juice of the leaves causes blisters.
RHUS SUCCEDANEA Li?z1)).

A tree about 20-30 fcet high, et!erytuherc! qlnbrous, except the panicle
in some varieties. Leaves crowded at the ends of the branches, 6-18 inches;
petiole teretc, slenclcr; leailets 2-5 inches by 1$--2*inches, petiolulate, ellipticoblong or oblong-or ovate-lanceolnte, tip very sloader; base vounded or
acute, straiyht 01. oblique; ncrvcs numerous, slightly arched, slender,
becornling bright orruzqe or scrrrlet in autumn. Panicles axillary, half the
1engt.h of the leaves, slender, lax, with a very Sew scattered-hairs, obtuse.
Petals much larqcr, oblong or obtu.sc. Disk 5-lobed. Dnipes & inch diameter,
in drooping panicles glabrous, compressed, bony, surrounded with wax.
IIrhitat: Occasiol~ally epiphytic like the previous species occurring in
the middle hill forests of Darjeeling and Sikkini, 900 to 2,200m.

Distributed in sub-tropical t o temperate Himalaya, from Kashmir, altitude
3,000 to 6,000 feet; to Sililrim Lachen-I,achoong, altitude 5,000 to 8,000 feet,
and Bhutan; extending to the Ichasia Mountains, altitude 2,000 to 6,000 feet,
Assam.
Juice of the leaves causes blisters.

RHUS WALLICHII Hook. f.
A trce; branchlets stout; petioles and leaves beneath and panicles,
clothed with n soft dense rusty tomenlum. Leaves 12-18 inches; petiole terete;
leaflets 6-9 inches by 2-3 inches, coriaceous, elliptic or oblong, acuminate, shortly
petiolulate; base rounded, upper surface pubescent or glabrous; nerves
20-26 pairs, parallel. Panicles much shorter than the leaves, axillary;
branches short, stout. Plowers sub-sessile, 1/10 inch diameter. Sepals small,
broadly ovate, obtuse. Petals much larger, obovute, concave, white with
rery brood dark zieins. I'ilaments short; anthers large. Disk broad, cupshaped, obscu~ely lobed. Drupes clensely crowded, $ inch diameter, globose,
puberulous; epicarp dry, crustaceous, bursting irregularly; stone globose,
very thick, bony, surrounded by wax.
Habitat: Occasional in the upper hill forests of Darjeeling and Sikkim
(800 t,o 2,200m.); temperate Himalaya; from Garhwal to Nepal, altitude
6,000 to 7,000 feet,.

Trees. Leaves alternate, petioled, quite entire, coriaceous. Flowers small,
polygamous in terminal panicles, pedicel articulate; bracts deciduous. Calyx
4-5 partite; segments imbricate, deciduous. Petals 4-5, free or adnate to
the disk, imbricate; nerves thickened, sometimes ending in excrescences.
Stamens 1-5, rarely 8, insertecl just within the disk, or on it, 1 rarely
more perfect and much larger than the others, the others with imperfect
or smaller anthers, or reduced to teeth. Ovary sessile, 1-celled, oblique;
style lateral; ovule pendulous, funicle basal, inserted on the side of the
cell above its base, rarcly horizontal. Drupe large, fleshy; stone compressed,
fibrous. Seed large, compressed, testa papery; cotyledons plano-convex,
often unequal and lobed.
l?fongifero indicn Linn. The lvell-known Mango tree is cultivated in
tea gardens and private i~ousea and gardens in the Terai. I t forms also

good roaclside trees often planted with the jackfruit tree-Artocarpus
integrifolia Linn. This tree is equally popular for its ripe fruits Best
varities are widely cultivated in West Bengal, Bihar and Cttar Pradesh. The
crreen fruits, however, are not liked so much by the hillmen, but it is much
by the Bengalis in the plains where it is preserved and cooked as chutney.
The author found wild Mango tree in the interior of Jalpaiguri and Siliguri,
Terai and Duars and also in the foothills of Darjeeling and Sikkim, but the
fruit is of poor quality and infected by insects. The hill folk considers green
jackfruit inauspicious. The deep green elliptic oblong or linear lanceoiate acute
leaves are used for decorating and religious purposes by the Hindus. There
are at least 200 varieties of mangoes-somc of which are delicious in taste and
rich in nutritive value.
Genus-TAPIRIA Juss.
Erect or scandent shrubs or trees. Leaves alternate, odd-pinnate;
leaflets numerous, subopposite, serrate. Panicles axillary and terminal.
Flowers small, green, polygamous. Calyx 5-partite; segments imbricate,
persistent. Petals 5, small, oblong, imbricate. Disk broad, 5-lobed. Stamens
10, inserted a t the base of the disk; anthers globose. Ovary in the 6
immersed in the disk, 4-5-lobed, with 4-5 styles; in the 9 ovoid, more
free, 1-celled; style short, conic, stigma simple; ovule pendulous from the
top of the cell. Drupe obliquely oblong, fleshy; stone rugose, crustaceous.
Seed oblong, testa membranous; cotyledons large, plano-convex; radicle
superior.
TAPIRIA HIRSUTA Hook. f.
A iargc hairy scandent or climbing shrub, more or less clothed with
soft villous tomentum. Leaves 8-12 inches; petiole villous, slender; leaflets
petiolute, 5-7 pairs, 1-4 inches, oblong acunainate, membranous, rarely quite
entire, base cordate. Panicles villous; bracts ovate. Flourers 1/16 inch
diameter, pale, sweet-scented. Drupe the size of a currant, black; flesh next
the stone cellular and full of viscid brown balsam.
Habitat: Not so common in the lower hill forests of Darjeeling and Sikirim
Terai, 0-1,400m. Distributed in Central and Eastern tropical Himalaya, from
Nepal to Sikkim, ascending to 4,000 feet; extending to Bhutan and the hills
uf Aasam.
Genus-DRIMYCARPUS
Hook. f.
Lofty trees. Leaves alternate, petioled, simple, quite entire. Racemes
or panicles axillary. Flowers smell, subglobose, polygamous. Calyx superior.

irized

lobes 5, rounded, imbricate. Petals 5, erect, orbicular, imbricate. Disk.
broad, annular. Stanlens 5, inserted a t the base of the disk. Ovary inferior,
1-celled: style 1, very short; stigma capitate; ovule attachecl to the wall
of the cell. Drupe transversely obliquely ovoicl, fibrous, flesh resinous;
stone coriaceous. Seecl attachecl to the wall of the cell, testa membranom;
embryo thick, cotyleclons plano-convex, radicle minute opposite the hilum;
plumule hairy.
DRIMYCARPUS RACEMOSUS Hook. f.
A large tree; branchlets glabrous. Leaves 4-12 inches, coriaceou~,shining
r t b o ~ ~opaqzie
,
and grey beneath; nerves 20-30 pairs, strongly arched; reticulations delicate; midrib above rather broad, n~arginthickened and waved; petiole
$ inch, stout. Racemes branched in a x i l l a ~ yfascicles, shorter than the leaves,
pubescent or glabrate. Flowers 1/16 inch diameter, crowded, the ?nnles most so,
greenish-white. Drupe red, 1 inch diameter.
Habitat: Common generally on the outer face of the hill side in the midclle hill
forests from 3,000 to 4,000 feet (800 to 1,500m.); abundant a t Latpanchor, and
above Tindharia. Distributed in Sikkim, ancl Bhutan Himalaya, altitude 2,000 to
5.000 feet, extending to the Ichasia RIountains, altiiutlc 0-4,000 feet, Assam.

ITsually glabrous shrubs, with 4-angled sarmentosc branches, the lower
opposite; 1)utls scaly. Leaves opposite, rarely 3-nately whorlctl, quite entire,
sessile, exstipulate. Racemes axillary. Flowers small, green, hermaphrodite or
polygamous. Sepals 5, spreading, imbricate, persistent. Petals smaller than the
sepals, fleshy, keeled within, thickened after flowering and embracing the fruit.
Stamens 10, hypogynous, free or the alternate aclnnte to the petals, filament8
short; anthers large, oblong, rough. Disk 0. CJarpels 5-10, free, 1-celletl, whorled
on a fleshy receptacle; style slender, subulate, fleshy, papillose all over;
ovules 1 in each cell, pendulous from the top. Fruit of 5 or 10, oblollg conlpresse(l
dry little nuts, closely embraced by the fleshy petals, 1-cclled, 1-seecletl. Seer1
compressecl, testa, membranous, albumen a thin layer; cotyledons plano-collvex,
radiclc superior.
Genzcs-CORIARIA

Niss.

8hrubs with opl~ositeor whorld leaves. Infiorescence raccmose with protogyuous flowers; sepals 5, petals 5, anthers 10. The petals are keeled on the inner

side, and after fertilisation grow fleshy and enclose the carpels forming a pseudotupe-fruit; ovules 1 in each locule, pendulous, anatropous, with dorsal raphe.
Enclospern thin. Some speceis C. myllifolia Linn. yields tanin, others a black dye.
CORIARIA NEPALENSIS TYall.

A shrub with arched branches, glabrous or puberulons on the leaves beneath
and racemes. Leaves 1-2 by 2-14 inches, usually broadly vounded, a n d abruptly
acumincrte, rarely ovate-oblo~l
y 01- elliptic and acule of. acunzi7~a'e, wzinutely
serrulate. Racemes axillavy 01. i n the forks, solitary or clusterecl, 2-6 inches long,
rachis glabrous or pubescent; bracteoles oblong, colzcnue, deciduous. Plowers
about inch in diameter; fruit $-! inch diameter, black.

+

Habitat: Rather occasional in the upper hill forests, 1,000 to 3,500 m., in
Darjeeling ant1 Sikkinl. Distributed i n temperate and subtropical Himalaya,
from Marri, altitude 3,000 to (5,000 feet t o Bhutan; ascending t o 11,000 feet
in Sikkim.
Some species yield black dye.

Herbs, shrubs, or trees. Leaves stipulate and usually alternate, pinnate or
digitate or simple, often stipellate, soinetimes with the rachis encling in a tendril.
Inflorescence axillary leaf-opposed t o terminal, usually simply racemose 0,.
panicletl; bracts and 1)racteoles usually both present. Ii'lo\r-ers usually irregular,
hermaphrotlite, rarely regular or polygamous. Sepals 5, co~nbinedor free, often
unequal, sometimes combinetl into t\rro lips. Petals 5, rarely fewer by arrest
usually free ant1 uneclual. Stamens normally ten, perigynous or almost hypogynons, rarely fewer by arrest or indefinite; fila~nentsfree or variously combinetl.
Anthers 2-cclletl, the de!~isccnce almost always longitudinal. Ovary free; style
simply, cylindrical, u s ~ ~ a l ldeclinatc;
y
stigma capitatc, terminal or oblique.
Ovules on(. or marc on the ventral snture. Fruit usually dry, a pod splitting open
alollg both sutures, so~netimcscontinuous and indehiscent, a t others separating
into 1-seetletl joints. Seetl usually exalbuminous; cotyledons foliaceous or amygdaloicl, ~vithn straight or inflexrtl accumbeut radicle.
(:enus--PI13TANTHUS I). Don.
A shrul). Leaves t1ig:tately 3-foliolate. Flowers racemecl, bracteolate. Calyx+,"becampanulate; tceth equal, lanceolate. (lorolla three tinles the calyx; petals

all with long claws; standard orbicular, erect, margins reflexed; wings obovate;
keel-petals obovate-oblong, connate down the back, slightly incurved. Stamens
free; anthers uniform. Ovary linear, stalked, downy, 6-10-ovulate; style filiform,
incurved; stigma minute terminal. Pod linear, flattened, continuous within.
PIPTANTHUS NEPALENSIS

I>. Don.

A shrub 6-15 feet high; habit of the laburnum; branches downy. Stipules
small, connate, amplexicaul; petiole 1 inch or less; leaflets glabrescent, lanceolate,
2-4 inches, narrowed to both ends. Flowers 12-20 inches subdense racemes; bracts
large, deciduous; bracteolate 0. Calyx downy, deciduous from the base. Corolla
yellow, above 1 inch long. Pod 2-5 inches, 3-10 seeded.
Habitat: Very common in the upper hill forests of Darjeeling and Sikkim, in
Singalila Range on the way t o Sandakphu from Rimbick and Ramam, 6,000 to
10,000 feet (1,800 t o 3,400m.). It grows rather gregoriously in open outskirts of
forests. Often cultivated. for its beautiful yellow flowers and foliage. Distributed
in temperate Himalaya, from Simla t o Bhutan, altitude 7,000 to 9,000 feet.
Genus-PRIOTROPIS

W. and A

C'alyx-tube campanulate; teeth subequal. Corolla much exserted; standard
roundish; wings obovate-oblong; keel broad, with a long distinct ascending
beak. Stamens monaclelphous; anthers dimorphous. Ovary distinctly stalked,
m-ovulate; style long, abruptly incurved a t the base, bearded on the inner side,
stigma capitate. Pocl distinctly-stalked, 5-6-seetlecl, oblong, flattened, continuous within.
PRIOTROPIS CYTISOIDES W. and A .

A small branching undershrub, with the habit of Crotalnriu strintu, with
slender glabrous branches. S t i p u l e ~0; petioles as long as the leaves; leaflets
3 obloug, glabrous, membranous, 2-3 inches long, nnrroiu~d to both ends.
Rar rmes copious, short-stalked, leaf-opposed and terminal, closely 12-20-flowered.
C'aiyx & inch, ,finely silky; teeth lanceolote, as long as the tube. Corolla pnle yellouj,
glabrous, 2-3 times the calyx. Pod 1 inch by 3 inch, narrowed to both ends;
gynophore jiliform, quite as long as the calyx.
Habitat: Occasional in the middle hill forests a t 1,000 to 2,000 111. Abundant
rouncl about Kalimpong and Dumsong. Distributed in Tropical East Himalaya;
Nepal to Ava, ascending t o 6,000 feet in Bikkim.

Genus-CROTALARIA

Linn.

Herbs or shrubs of very various habit and vestiture. Leaves simple or 3foliolate, very rarely odd-pinnate. Flowers in terminal or leaf-opposed racemes,
often showy. Calyx-tube short; teeth linear or lanceolate, subequal or shortly
connate in two lips. Corolla egualling or exceeding calyx; standard with a short
claw, usually round; wings obovate-oblong, shorter; keel broad, equalling the
wings, it,s petals joined down the back, much incurved, distinctly beaked.
e,
Stamens monadelphous; anthers dimorphous. Ovary sessile or ~ t i p i t a t ~ linear,
usually multi- rarely 2-ovulate; style long, abruptly incurved a t the base, bearded upwards, stigma rninute oblique. Pod sessile or stipitate, straight, linear or
oblong, turgid, continuous xvithin, usually many-seeded.
CROTALARIA FERRUGINEA Grah.
A robust shrub, branches in the type %finelysilky. Leaves short-stalked,
n~oderatelythick; pale beneath, obtuse, equal-sided, 1-2inchcs long; stipules persistent, foliaceous, often dejZexed. Peduncles usually 2-3-times the leaves; racemes
much elongated; bracts persistent, spreading or deflesed. Calyx 8-4 inch,
shortly silky; teeth long, upper lanceolate, lower linear. Corolla not distinctly
exserted. Pod short-stalked, 1-14 inch long.

Habitat: Occasional in middle hill forests of Darjeeling and Sikkim
Himalaya, 1,500 to 2,700m. Distributed in the East Himalaya from Nepal t o
Assam, ascending to 5,000 to 6,000 feet.
CROTALARIA ALBIDA lie yne.

A shriib 1-2 feet high, xvith very nunlerous firm slcllder, obscu~~ely
silky
branches. Lraves short-stalked, firm, 1-2 inchcs, thinly silky beneath, pellucidopunctate, glabrescent above. Racemes 2-4 inchcs long, rarely lateral. Calyx
krbinate, 4 iilcll, fillally 318 inch long, thinly silky; teeth long, 3 lo we^, linear
acuminc~te,upper broader often subobtuse. Corolla pale yellow, glabrous, scarcely
exserted. Pod oblong-cylindrical, & 5 / 8 inch long, 6-12 seeded.
Ha,bitat: Occasiollal in tho middle hlll forests of Darjeeling and Sikkim
Himalaya,, a t 1,800 to 2,400m. Distributed in tropical region throughout India
Proper, ascending to 5,500 feet in Icumaon, and to 6,000 to 7,000 feet in the
West Himalayas.

CROTALARIA SERICEA Bet;..
,4 robust undershrub 3-4 feet high, with stout striated branches. Leaves
oblanceolate-oblong, moderately firm in texture, 3-6 inches, cz~neateat the base.
Racemes laxer, 20-40-flowered, often a foot long; bracts persistent, reflend;
pedicels exceeding calyx. Calyx & inch; teeth lanceolate, twice campanzllate tube.
Corolla half as long again as calyx, qenercllly purplish. Pocl 1-2 inches long, dist,inctly 314-7/8 inch broad.
Nubitat: Common in lower hill forests of the foothills of Darjeeling and
Sikkim (0-1,000 nl.). Distributed in tropical region and throughont India
proper, asccncling to 3.000 feet in Kumaon.
CROTBLARIA HUMIFUSA Grah.
Stem under n Jbot long, ,fEexuose, nluch branched, densely clothed with short
spreading yellozti-brown silky hairs. Leaves nearly sessile, very obtuse, membranous, pale, glaucous below, equal a t the base, 4-1 inch long. Peduncles
rrrcuate, densely silky, usually 2-3 times the leaves, sometimes leafy below;
pedicels curnuous, lower as long as the calyx. Calyx 118 inch, de~zselysilky;
teeth linear, very long. Corolla yellozcish, not exserted. Pocl short-stalkctl inch
long.

:

Habitat: Occasional in the midclle hill forests (0 to 1,500m.) of Darjeeling
and Sikkim hills. Distributed in the West Himalaya from Kumaon to Sikkim,
extending to theSKhasia Hills ascending to 5,000 feet, Assam.
CROTALARIA HIRSUTA IVilld.
An undershrub. Leaves more membranous, always acute, 1-2 inches.
Peduncles shorter, more slender, often Icafy, densely clo&hedwith short sprending
silky hairs. Calyx 1 inch, densely pubescent. Corolla yellow, distinctly exscrted.
Pod just the same in shape and size.
Iiabitat: Rare in the mixed forests in the plains a t the foothills of 1)arjeeling and Sikkim. Distribiltetl in t.ropica1 rcgion, Central Himalaya.
I n the tea gardens of Jalpaiguri, Siliguri and Darjeeling districts from the
foothills to about 7,000 feet (as found in the Happy Valley Tea Estate In the
Darjeeling Town itself), particularly in the lower hills generally thrce specre. ~i

Legmuinous cropsare criltivated for shade, preservation of soil, recoupment
of fertility and prevention of soil erosion. Thesc are Crotnlarin Dombeyana L)C.,

C. nnegyj.oide.s H. l3. and K., and l'ephrosin candidn DC., which are idealy
for this purpose. Compost made of these plants w-ith nitrogen root
nodules undcmeath certainly gocs a long \v,z,v towards rc~coupmentand increase
of fertility of soil. I n young stage these Legii~nesoffer shade t o young plant?
of Tea, Ciiichona and other medicinal plants in the nurseries a n d also in the field
transplantation. I n tho Government Cinchona Plantation and plantations
of medicinal plants in AIungpoo, Munsong. Lat-panchrr and I-tongo, particularly
in the latter, these nitrogen yielding plants arc milch used as conlpost for the
improveinent of cnltivatioii. Crotularins, both the species, are handsome with
s
villous
bright yellow flowers. Tcphrosirr is easily distinguished by ~ t brown
calyx and white flowers. It is taller than Crotalarin Sp., ancl hence freely used
for the purposc of shade in tlie lpecac p l a n t a t l ~ n .I11 the plantations Crotalarias,
when in frill bloom, effuse a peculiar uiipleasant smell. The nodules,
are abundant before flowering. At the post-flo\veriag stage the nodules are
exhausted and used u p by the plants. Hence for mulching and preparing
compost it is advisable t o cut down these shrubs before flowering. The two
Crotalnrias-(7.
dombyana and C!. nnagyroides are exotic species but
thoroughly accli~natisedand naturalised. Tephrosia candida is indeger~ousgrowing wild in the Terai, Duars and iniddle hill forests.
CROTALARIA ALATA Hamilt.
A suberect under-shrub 1 - 2 feet itigl~.Stcm and leaves below clothed with
sho~tsilky plibescence. Leaves s~~hscssilc,
much thinner, obounte to ouate-oblo?lg,
reaching 2-3 inches; stiyllle forming a 1ci11gfronz one node n e a ~ l yto the nert,
its point lanceolnte-deltoid. Racemes 2-3 flowcred; bracts small, persistent, ovate
acuminate. Bractcoles inserted above the base. Calyx 3-8 inches, densely silky;
tubc cumpanzrlute. Corolla pale, not exserted. Pod linear-oblong, glabrous,
1i-14inclics long, 30-40 secded.
Habitat: Occasio~~al
in the middle hill forests of Darjeeling a n d Sikliim
Himalaya, from 0 to 1,800m. I)istribut,ed in Iinmaon t o Assam and the K h a i a
Mountains, ascending to 6,600 feet, Mishmi, Assam.
CR.OTOLARIA LINJI?OLIA Linn.
Annual, 4-2 feet high., wit,h copious slender firm terete branches clothed
with short adpressed silky lairs. Leaves short-stalked, moderately firm, shortly

silky, base subcuneale; stipules nil. R'acemes usually terminal only, reaching
4-1 foot long; bracts and bracteoles subulate, very minute. Calyx 116-&inch
long, deeply bilabiate, densely shortly brown silky; teeth of upper lip very short,
of lower lip very short, deep linear. Corolla pale yellow, glabrous, scarcely
exserted. Pod 8-10-seeded, black when mature.
Habitat: Occasional in the lower hill forests of Darjeeling and Sikkim
Himalaya (0 to 1,100m.). Distributed in tropical region; Sikkim, altitude
1,000 to 4,000 feet,
CR,OTALARIA 1-ERRUCOSA Linn.
Copiouslj, branched, scarcely shrubby, 2-3 feet high. Branches at $rsi
puberulent, soon glabrescent. Leaves thin, obscurely downy beneath, reaching
4-6 inches, casually acute. Racemes moderately close, 12-20 flowered, 4 foot
or more long; bracts l i n ~ a rvery
, minute; pedicel6 equalling or shorter than calyx.
Calyx $ inch, obscurely downy, teeth lanceolate, twice tube. Corolla twice calyx,
yellotc~,white and blue. Pod finely pubescent, 1-14 inches long, 10-12 seeded.
Iiabitat: Occasional at the foothills (0 to 700m.) of Darjeeling and
Sikkim Himalaya. Distributed in tropical Himalayas, (reaching 2,000 feet
in Sikkin~).
ClROTALARIA TETRAGONA Roxb.
A stiff shrub, reaching 6-8feet high; with szilcate thinly silky slender erectopatent branches, and angular branchlets. Leaves short-stalked, distant, membranous, both .sides thinly silky or glabl,escent, reaching $-1 foot. Racemes
6-10-flowered, half a foot or more long; bracts minute, linear. Calyx 2-1 inch
long, densely brown-velvety; teeth very long, linear or lanceolate, acuminate.
Corolla lemon-yellow, glabrous, little exserted. Pod 1&-2inches long, densely
persistently dark-brown and velvety, 12-20-seeded.
Habitat: Occasional in the lower hill forests and at the foothills of Darjeeling and Sikkim Himalaya, 0 to 1,200 m. Abundant in dry open places in
(Simulbari,) Siliguri. Distributed in Kumaon (up to 3,500 feet), to Sikkim,
extending to Assam.
Genus-PAROCHETUS Hamilt.
A slender creeping herb. Leaves 3-foliolate. Flowers on axillary peduncles.
Calyx tube campanulate; two upper teeth subconnate. Corolla free from stamina]

tube; st.andard broad, obovat,e clawed; wings much shorter, obtuse; keel as long
as the wings, incurved and subacute a t t.he tip. Stamens tliadelphous; filaments
not dilated; ant,hers uniform. Ovary sessile, linear, many ovulat'e; style elongated, glabrous, suddenly incurved above the ba.se, st,igma terminal. Pod linear,
turgid, continous within.
PAlIOCHETUS COMMUNIS Hamilt.
Rhizome thread-llke, wide-cjeeping. Petiole long, ,filifornt, bcaring leaves
more or lcss like those of Ozalis covniculata; leaflets subsessile, oborate, cuneate,
emarginate, entiye, glabrous or slightly pubescent. Peduncles ove~toppingthe
leaves. l-2-flowcl-ed. Calyx 1 inch deep; teeth lanceolate. Corolla 4-2inch,
purplish-white; or bluish. Pod straight, glabrous, linear, 2-1 inch long.
Habitat: Distribut,ed in Subtropical, Temperate and Alpine Darjeeling
from Simla and
Garhwal t o
Assam,
and Siklrim Himalaya,
altitude 4,000 to 13,000 feet, also in Nilghiris.
One of the most common members of the ground flora in the hill slopes,
open placer, valleys, meadows, grassy glades, everywhere. It is easily
distinguished by its beautiful paleblue flowers, projecting out of the grassy
ground, from 100 to 4,00(im. all over Darjeeling and Sikkim.

Herbs or shrubs clothed more or less densely with adpressed hairs laterally
attached, often silvery-rariescent. Flowers in copious axillary racemes. Calyx
minute, campannlate; tceth 5 , subequal or the lowest longest. Corolla caducous;
standard obuvate; keel straight, not rostrate, spurred on each side near t h e
base. Stamens tliadelphous; anthers uniform, apiculate. Ovary sessile, usually
many-ov~led;st ylc short-incurved, stigma capitate usually penicillate. Pod
usually lin~ar-cylindricalrarely oblong or globose, turgid, rarely flattish, in
one sectIion crcsccnt-shapetl, densely muricated.
TNDIGOFER'A LEPTOSTACHY,I DC.
rrcct shr,1b, reaching 10 feet hiyh, with slender twiggy branches, thinly
silk?/only wlrrn goury. Leavcs short-petioled 3-4 inches long; leaflets (13-19)
4-1 inch l o ~ ~ nxcmhrano~~s,
g,
opposite, oblanceolate-oblong, obscurely herpida
green above, gloucous belozo, nearly glabrescmt. Peduncles reaching 1-2 inc.hes,
racemes lax, finally 2-3 inches long; pedicels not much longer thrln the

calyx. Calyx 1/12 inch ,finely browlz silky; teeth short, deltoid.
Corolla q-318 inch pale red, canescent externally. Pcd glabrous straight,
1- 14 inches long, 6-%seeded, turgid, with narrow sntures.
Habitat : Occasional i11 the middle and upper hill forests (1,500 to 2,800m.)
of Darjeeling and Sikkim Rirnalay;~.Distribl~tedin Sikkiw., tcrnper;ite zone,
5,000 t o 8,000 feet, cxtcmding t o the Khasia Mountains, Ajsam.
INDJGOFERA ATROPURPUREA H nn7 ilt.
A tall shrub, with twiggy woody branches, o n l ? ~thinl?~coated with adpj.es~ed
hairs at ,first. Leaves reaching 6-9 inches long; leaflets 11-17, opposite, membranous, obtuse, lisually 1-1& inches long, g ~ e e n nbot'e, pale green b~lozit,
glabrescbent; petiole I -2 inches, utipellae minute. Racenies short-pednncled,
long ant1 narrow, 4-8 inches long, dense upwards; bracts 118 inch, subpersistent, lunceolate, n a r r ~ w e dgradually into a long poynt; pc-dicels veiy short.
Calyx 1/12 inch obliquely cumpanulute; teeth short, cleltoid. Corolla
inch
a much darker deeper red than in any cif the others. Pocl linear, turgid,
1-1; inches long. glabrous, 6-10 seeded, not a t all rcflextd or narrowed into a
back.

:-A

Habitat : Occasional In upper hill forests (2,500 to 3,600 m.) of' Darjeeling
and Sikkim hills. Distributed in tropical ant1 temperate zones, through the
West and Cerrtral Himalayas, Darjeeling and Sikkim, extending to thc hasi in
Mountains, reaching 9,000 feet, Assam.
INDIGOFERA PULCHELLA I2o.z.b.

A handsome shrub 4-6 feet high, the trunk I-eaching the thiclincss of' a
man's leg. Branches sulcate, thinly coated with grey adpressed hairs a t first,
soon glabrescent. Leaves short-petioled, 3-6 inches long; leaflets ovate-oblong
opposite, firmer in texture than its allies, obtwse, often emuyinute, nsnnlly
2-1 inch long, pale green above, glaucous below, thinl?~coated with short
udp?.essed grey hairs, stipellae abortive or very minwte. Kacelmes shortpednncled, moderately close, 1-3 inches long, pediccls short; l~racts
exceeding the buds, u.suaEly boat-shaped ~ u i t h u cusp. Cttlyx 1/12
inch long, argenteocunescent; teeth short cleltoid. C'orolla blight led, g1at)rous
externally, the largest of c~llthe .sppeci~s,generally 318-4 inch n,acshing 314-718
inch long, the standard 318 inch broad, rqflerpd in t h ~expnndtd jlower. I ' d
straight, turgid glabrous, l a - l $ inches long, 8-12 seeded, the sutrlres broader
than in the preceding.

llabitat: Cominon in the lower hill forest,s of the foothills, (0 t o 1,500 m.)in
Darjeeling and Sikkim, slibtropical Tista and Rangit valleys, often occurring
as an under growth in Sul forests. Distributed throughout t,he Himalayas a n d
hills of India proper, ascending to 5,000 feet, in Kumaon t o Nepal and Sikkim.
INDIGOFERA DOSUA Hamilt.

11 low or ;I large shrnb or a small spreading tree, with woody branches,
calothed with short spg.eading grey or brownish pubescence. Leaves subsessile,
1-3 i~~chcs
long; leaflets 2 1-31, usually opposite membranous, linear-oblong,
obtuse, 9-i inch long, drill green above, glaucous below, mow or less densely
pubescent, stipellae abortive. Racemes distinctly peduncled, moderately
close, 1-3 inches long; I)racts
inch long, lanceolate-cuspidate, silky;
pedicels very short. Calyx I 112 iiich, densely silky; teeth deltoid-cuspidate.
Corolla bright red, glabrous, 318-& inch. Pod straight, glabrescent, 1-1&
~ncheslong. 8-12-seeded, ~ r i t hvery broad sutures.

a

Habitat: K,ather common in the middle h ~ l lforests of Darjeeling and
Siklrinl fro111 1,800 to 2,800m. Often cultivated in gardens for its beautiful
flowers and foliage. Distributed in temperate Central and East Himalayas;
Simla to Bhutan and extending t o the Khasia Mountains, Assain, 6,000
to 8,000 feet.
W t . a n d Am.
Genus-MILLETTIA
Trees or large shrubs, usiially climbers. Leaves odd-pinnate. Flowers showy,
in axillary racem.es, oftpn fasciclecl, simple or paniculate and terminal. Calyx
campannlate; teeth generally short or nearly obsolete. Corolla much exserted;
petals with long claws; standard broad; keel not beaked. Stamens monadelphous
or diadclphous, filaments filiforrn; anthers uniform. Ovary sessile, linear,
few-ovnled; style filiform, incurved, glabrous, stigma capitate. Pod linear
or oblong, 1- or few-seeded, flat or turgid, late in dehiscing or hardly dehiscent.
MILLETTlA PACHyCARPA Benth..
il large climber, wit11 the branches and leaves below more or less densely
clothed with ptrle bg,ov,n pubescence. Leaves 1 foot or more long; leaflets 11-13,
6-8 inc.hes long, glabrous, opaque above, obla~zceolate oblong, sometimes
s7~bcnudotr,the p~~l>escerlce
below short, loose, deciduous; petiolulrs 110-114
inch. Raccrues copiolls, 6-0 inches long, most of the nodes with short
bmnehlcts. (lalyx 116-1/4 inch, distinctly yeclicelled, densely dozuny; teeth
"erg short. C:,)rolla, 2-1 inch long, pale pink. Pod 1-3-seeded, rugose, 1 - 14
inch b~.oatl,reaching 4-5 inches long.

Habitat: Occasional in t,he lower hill forests in Darjeeling and Sikkirn,
0 to 1,400m. Distribut'ed from Sikkim t,o Khasia Mountains, Assam, up t,o
4,000 feet.
The root is used for fish poisoning by the Lepchas and hillmen.

Herbs or undershrubs. Leaves usually odd-pinnate; leaflets opposite, subcoriaceous. Flowers in leaf-opposed racemes or solitary or in pairs in the axils
of the leaves. Calyx-tube campanulate; teeth distinct, subequal. Petals clawed;
standard suborbicular; keel incurved, not beaked. Stamens diadelphous;
anthers obtuse, uniform. Ovary sessile, linear, many-ovuled; style much
incurved, filiform or flattened, glabrous or bearded; stigm.a capitate often
penicillate. Pod linear, flattened, many-seeded, 2-valved, continuous or obscurely
septate between the seeds.
TEPHROSIA CANIIIDA DC.

A rather tall shrub, with slender woody grooved branches clothed with
brown or grey persistent velvety pubescence; stipules setaceous, ascending; leaves
short-petioled, reaching 6-9 inches long; leaflets 19-25, ligulute, acute, 1Q-2
inches long, green glabrous above, grey and thinly silky beneath. Racemes
copious, terminal and lateral, elongated, 6-9 inches long; lower several to a
fascicle; pedicels silky, 4-$ inch. Calyx &-& inch, densley silky; teeth much
shorter than the tube. Corolla $1 inch, reddish or generally whito; standard
densely silky. Pod 3-4 inches long, 10-15-seeded, slightly reczcrved, clothed
with adpressed brown silky hairs; style flattened, silky.
Habitat: Commonly found in the Tea, Chinchona and Medicinal plants
all over Jalpaiguri, Siliguri and Darjceling districts, 0-1,60011l. Widely
cultivated. Distributed in Himalayas, tropical zonc., from ICumaon castward
t o Sikkim, extending to Khasia hills, Awam., ascending to 5,000 feet.

Herbs or underahrubs with pinnate leaves; the leaf-rachis terminating
either in a leaflet or a spine. Calyx tubular or carn~,anulate,equal or gibbous
on the back; teeth 5, srrbeqnal. Oorolla usually distinctly exserted; petals

subequal or wings and keel shorter than the standard, the keel iilcurved, obtuse.
Stamens diadelphous; anthers uniform. Ovary sessile or stalked, many-ovuled;
incr~rved,stigma capitate. Pod linear or oblong, nsually turgid, continllous
within or more or less completely longitudinally 2-cclled fi-on) the introversion
of the inferior suture.
ASTRAGALUS I)YCNORHIZT!S I.Y (111.
Root woody, fusifo~~rn.
Stems wiry, $-1 foot. 1,eaves a n inch or mow long;
leaflets close, 11-13, grecn, obooate-oblong, 17u?zcate-cmclvgi~znte, inch long,
clothed with only a few very short obscnre hairs; stipliles free, minute, nl.enibranous, deltoid. Peduncles equalling or exceeding the leaves, c l o t l ~ ~with
d short
nzixed black: and white hairs; pedicels very short; bracts membranous, lanceolate. Calyx 2 inch, gibbous, clothed with minute pubescence like t h a t of the
peduncle. Corolla 4-5/8 incli, purplish; limb of standa9.d round, inch broad;
wings half as broad as the depth of the keel. Pocl $-! inch long, glabrous, inflated, 12-16-seeded,the suture not inflexed; talk much shorter than the calyx.

a
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Habitat: Nepal to Darjeeli~ig a n d Sikkinl Temperate t o Sub-alpine
Himalaya, altitude 6,000 to 12,000 feet (1,800 to 4,000m.).
ASTRAGALUS BHOTANENSIS Baker.
Stems 1-2feet high, slender glabrous, terete, wit11 distant nodes and ascending
branches. Leaves 2-4 inches lovrg; leaflets 21-25, oblanceolate-oblong, obtuse,
t-318 inch long, green and glabrescent above, clothed with a few obscure
adpressed hairs below; stipules free, lanccolate, 318-6 inch. Flowers 12-20,
invery dense heads; pedllr~cles 2-5 inches long, with only a few obscure
&pressed whi'e hai9.s at the top; bracts lanceolate, glabrous, $-; inch.
Calyx nearly sessile, 3 inch long, tubular; teeth a third a s long as the tube.
corolla twice the calyx, cololir uncertain; wings rutl~eg.shortel, than the keel
~ n dthe latter than the standard. Pod 1 bilocular iinn, tnrgitl, straight, 4-2
inch long; seeds about 20.
Habitat: Darjeeling t o Uhutall, t,en~l)erateregion, grassy banks a t Panga,
7,000 feet (2,400~1.).
-4;STRAGALUS STIPTILATUS

L).

Don.

Sterna stout, erect, hollow, glabrous, 3-6 feet high. Leaves 4-1 foot long;
leaflets 31-41, oblong tl~ill, &use,
1-2 inches long, green, glabrescent

above, g1uucou.s with a few adpressed hairs below; stipules membranous,
concrete, leaf-opposed amplexicaul, 1-3 inches long. Racemes long-peduncled,
4-lfoot long, a t first dense; pedicels 4 inch; bracts 4 inch lanceolate, membranous.
Calyx tubular, 318-1i inches, finely grey, downy. Corolla yellozu, 518 inch;
petals eqzicil. Pod glabrous, turgid, rather recurved, narrowed into a long beak.
Ilabit(~t;East Himalayas, Nepal to Darjeeling and Sikltinl, tcn~perat~
region, altitude 6,000 to 8,000 feet (1,800 to 2,700m.).
ASTRAGALUS SIICKIMENSIS Benth.
Stems 1-2 feet, elect, very slender, with distant nodes clothed only with a
little minute adpressed white pubescence. Leaves 14-2 inches long; leaflets 19-21,
oblong, obtuse or emarginate, clothed when young with adpressed white silky
hairs, green and glabrescent above when mature; stipules minute, lanceolaie,
falcate. Peduncles short, clothed with copious adpressed black hairs. Flowers
20-30 i n a n oblong head; pedicels black, very short; bracts deltoid, minute.
Calyx $ inch tubuloso-can~panulate.Corolla twice the ca1y.t.; standard slightly
exceeding the keel and wings. Pod f-3 inch long, membranous, turgid, densely
black silky; stalk as long as the calyx-tube.
Habitat: Darjeelingand Sikkim Temperate and Sub-alpine Himalaya, alt'itude 8,000 to 12,000fret (2,700 to 4,000m.).
ASTRAGALUS

TENUICAULIS

Benth.

Steins straggling, branched, a foot or more long. Leaves 1-14 inches; leaflets
13.15, oblong, obtuse, opposite, thin, glaucous green,jnely downy; stipules free,
minute. Heacls 4-8-$oweled, not very dense; peduncles an inch or less long,
,finely downy; bracts lanceolate or deltoid, minute. Calj-x 4 inch, tubul060campanulate clothed with short black hairs. Corolla
inch; standard slighlly
exceeding the keel and u*ing.s.Pod 4 inch turgid, membranous, obscurely downy,

A

Habitat: Darjeelitlg and Sikkim Temperate Himalaya, altitude 7,000 to
9,OOU feet (2,400 to 3,000m.).
Genus-LESYEDEZA

iMich.

Herbs or undersl~rubs. Leaves exstipellstc., trifoliolate. Flowers C O I J ~ ~ ~ I ~
in racemes, or crowded in the leaf-axils. Calyx-tube campanulate; tect,h lance@
late or linear. Corolla exserted; standard broad; keel ohtuse or acute. Stamens

diade]phous; anthers unifc,rnl. (kery sessile or stipitate, 1-ovulate; style long,
filiform, incurved; stigma minute, terminal. Pod small, oblong, coml,ressed,
ISseeded,reticulato-vcno~e,intleh'scent .
Stems 1-3 feet, densely pubescent. Leaves moderately cloee, ascending;
leaflets i-g inch lonp, o;.-la~~ceolate,
rigidly coriaceous, glabrescent on the upper
side, densely grey-silky belout; petioles +-f inch. Pmbels 4-8-$ozi'e1.ed, usually
sessile; bracteoles linear, half ae long as the calyx. Calyx 1/14 inch, densely
pubescent; teeth linear-wbulute, 2-3 times the tube. Corcalla 318-6 inch; keel
tipped with purple. Pod considerably shorter than the calyx.
Habitat: Alon2 the Himalayas, temperate region, altitude 5,000 t o 10,OCO
feet, (1,500 to 3,500m .), Simla and I<umaon to Darjeeling and Sikkirn.
Genus-SMITHIA
Ait.
Herbs or undershrube. Leaflets many, small, sensitive, leaf-rachis ending
in a bristle; stipules scariose, with large auricles. Flowcrs raccnlcsc c r axillary.
Calyx deeply 2-lipped, the lips uel~allyentirc. ('orolla exsertecl; standard orbicular; keel incurved, obtuse. Stamens in two buntlles of 5 each; anthers uniform. Ovary linear, many-ovnled; style incurred, filiform, stigma minute
capitate. Pod of few or many minute flattened or turgid joints, folded together
inside the calyx.
SMITHIA C'ILIATA Hoyle.
Annual. Stems slendcr, 4-2 f ~ e t high. Leaf-rachi~i - 1 ii1c.h; leaflets 616,
linear, 4-3/8 inch long, obtuse, distinctly b~.i.stlyon t l ~ eedqp ctnd midrib belozo.
Flowers up to a dozen i n dense copiozis shovf-pedunclod secund racemes;
bracteoles leafy, oblong, ciliated, nearly as long a s calyx. Calyx ;P inch,
densely bristly-ciliufed; upper lip truncate, fillally 4 il1c11broad; louye~.lunceolate.
~orollayelloul, little cxscrtcd . Joints diclinctly veined.
Habitat: Sin~laand Kllmaon to Tlnrjecling and Sikkini, altitude 3,000 t o
6,000 f(lrt (800 to 2,0011n-.),P i ~ r n ~ l l n lHills;
h
i l l Billfir extending t o Ichasin
Hills, Assam.

Rternr stcat, erect, 3-4 feet high. Leaf-rachis 24-3 inches long; lcafletp 20-24.
lineflr, obtase, vitkolrt bridles, 4-518 inch long; lower stipules 1 inch long.

Racemes ~1tbaec1ind,6-12 flowerecl, forming a lax corymbose panicle J foot
broad; peclicels erect, 318-q inch long, with a few deciduous bristle?; bractenles
8 inch, obthse. Calyx 2 inch long; lips equal, truncate, obtusee, with only a few
snlall bristles a t first. ,Joints largest of all, inch broad.
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Habitut: Base of Darjeeling and Sikkim Himalayas 1 1 1 ~to 6,000 feet (1,800 to
2,000m.).
SMITHIA BLANDA Wall.
Perennial, suffruticose. Stems 1;-2 feet high, the bristles very dense, spreading,
fine, fragile. Leaf-rachis under 1 inch long; leaflets 6-10, firm, obtuse, bristletipped, +-5,'8inch long, with copious ,fine deciduous bristles on the rachis, edge
and midrib. Racemes forming a dense terminal panicle, with corymbose
branches; peclicels 1112-3 inch, densely bristly. Calyx 6-$ inch, densely
clothed ujithJine bristles on back and edge; lips equal; upper broad, truncate.
Corolla bright yellow, twice the calyx. Joints 1/12 inch broad.
Habitat: East Himalayas, tropical zone up t o 4,000 feet, lower hill forests
of Darjeeling and Sikkim (0t o 1,400m.).

Suffruticose perennials. Leaves stipellate, with I to 9 leaflets. Flowers
very numerous, minute, racemose. Calyx-tuhc very short; two upper teeth
short; three lower usually elongated, sctaceous. Stanclarcl broatl; wings adhering t o the obtuse keel. Stamens cliatlelphous; anthers uniform. Ovary sessile
orshort stalked, few-ovuled; style inflexecl filiform, stigma terminal. Pod of
2-6 small turgid 1-seetletl indehiscent joints, often placed face to face.
TJRARIA LAGOPUS DL'.
An erect undershrub, reaching 10-12 feet, with slender woody densely pubescent branches. Leaves usually all 3-foliolate, .suhcorimeous, glabrescent above,
reticulatovenose, finely downy below; and leaflet 2-4 inches long, 14-2 inches
broad, oblong no! cordate. Racemes copious, both terminal and axillary, reaching
6-9 inches by 1-14 inchcs bracts deciduous; pcdice1.s 2-3 times the calyx,
densely crinite. Ga1y.c &-5; inch. Corolla pzsrple, little exserted. #Joints 2-6,
dark or pale, dull or polished.
Habitwt: Western Himalaya ascending to (i,OOO feet in SilnIa to Nepal
t o Darjeeling and Sikkim Himalayas extending to the Khesia Mount~ins,Au8a.m.

URAR,IA HAMOSA Tl'all.
Branches IVOO~JT,
slender, shortly pubescent. Leaves similar in texture to
t,he preceding species, sometimes all simple, the end one obtuse, broadly rounded ut
fAe base, 3-5 inches by 2-3 inches. Racemes much laxer than in the other species,
resembling those of a Desmodium, copiously panicled, reaching 4-1 foot long;
bracts ovate, cuspidate, pubescent, deciduous; pedicels 3-3 inch, often
fascicled. Calyx & inch, all the teeth deltoid cuspidate. Corolla 2-3 times the
calyx. Joints 4-6, opaque, drab or brown.
Habitat: East Himalayas ascending in Darjeeling and Sikkim Himalaya t o
4,000 feet (100 to 1,400m.).
Genus-ALYSICARPUS

Neck.

Diffuse annuals or biennials. Leaves simple, rarely 3-foliolate, stipellate,
subcoriaceous. Flowers in copious axillary racemes. Calyx glumaceous; teeth
deep, often imbricated, the two upper often connate. Corolla not exserted;
standard broad; keel obtuse, adhering to the wings. Stamens diadelphow;
anthers uniform. Ovary nearly or quite sessile, many-ovuled; style incurved;
stigma capitate. Pod terete or turgid, composed of several indehiscent 1-seeded
joints.
ALYSICARPUS VAGINALIS DC.
Stems robust, ascending 1-3 feet long in the type. Leaflets glabrous, 4-2 inches
long, cordate at the base, usually oblong, obtuse, about twice as long as broad,
rarely lanceolate, 3-6 times as long as broad; petiole
inch. Racemes
elongat'ecl, 6-12 flowered, 2-3 inches long; pedicels shorter than the calyx. Calyx
4 inch, nearly glabrous; teeth linear-setaceous, exceeding the tube. Pod 4-2
inch by 1/12 inch, the joints half as long again as broad, faint1 y pubescent,
rugose, usually a little thickened at the end, sometimes indistinctly moniliform.

&-a

Habitat: R,are in East Hi~nalayaincluding Darjeeling and Sikkim, 300-4.500
feet (100 to 1,400m.).
Genus-DESMODIUM Desv.
Shrubs or herbs. Leaves 3-folio]ate or simple, stipellate. Flowers small, red,
in copious usually dense racemes. Calyx campanulate or turbinate; teeth
longer or short,erthan the tube, the two upper often sub-connate. Corolla exserted;
standard broad; wings more or less adhering t o the usually obtuse keel. Upp9r

stamen entirely or partially free, the other 9 united. Ovary sessile or stipitate,
few or many-ovulecl; style incurvecl, stigms minute capitate. Pod usually corn.
posed of severa.1 one-seedeci indehiscent joints, the faces compressecl, never
muricated, the upper suture rarely finally splitting open.
DESMODIUM CEPHALOTES IVall.

A shrub, stem several feet high triquetrons with densely silvery or greysilky acz~telyangled zigzag branches. Petiole 1-2inches thickened, deeply furrowed
down the face; leatlets oblong or obovate oblong sub-coricrceous, green and
glabrous above, grey-silky with con.spicuous pa~allelraised main veins below,
the encl one 3-6 inches long. Flowers 20 or more, in dense umbels; pedicels unequal,
.silvery, jointed at the apex. Calyx 3-Q inch; teeth lnnceolale, as long as the
tube. Corolla deep red, twice the calyx. Pod under an inch long, glabrescent or
silky; joints 4-5 square, slightly indented, mainly a t the lower suture.
Habitat: East Himalayas tropical zone; Nepal to Darjeeling and Sikkim,
ascending to 4,000 feet. Rather comlnon in Ssl forests of the lower hills
( 0 to 1,400m.).
DESMODIUM PULCHELLUAI Bent//.

A shrub, 3-8 feet high, with slender terete finely grey-downy branches. Petiole

a-3

inch. leaflets rigidly coriaceou.~, green glabrous above; end one much
the largest, oblong, 3-6 inches long, obtuse or subacute, rounded a t the base, sometimes slightly repencl. Racemes 4-1 foot long, composecl of 12-50 umbels; bracts
the same text,ure as the leaves, orbicular. rather oblique, 318-3 inch, downy.
Calyx 1/12 inch, teeth lanceolate, shorter than the tube. Corolla yellow, 3 times
the calyx. Joints of pod rarely 1 or 3, glabrous or downy, & inch long, constricted at both sutures.
Habitat: East Himalays; rather common in the foot hills of Darjeeling and
Sikkim Terai forests reaching up to 2,000 feet (700m.).
DESMODIUM TRIQUETRUM Dc.
Branches triquetrous, soon glabrescent. Leaflet ovate or lanceolate, reaching
6-8 inches long, acute, rigidly subcoriaceous, glabrous above, hairy on the ribs
belomr: petiole 4-14 inches with a wing on each side, like the leaflet in texture, 4& it,& broad. Racemes 1-1 foot long, axillary and terminal; pedicels ascending.

t-# inch.

Calyx inch, campanulate; upper teeth deltoid, lowest linear. Pod 1-2
inches long, 6-8 jointed, glabrous or pubescent,; joints nearly square; lower
suture faintly indented.
Habitat: Central and East Himalayas, including Darjeeling and Sikkim Terai
ascending to 4,000 feet (100 t o 1,40Om.), extending t o the Khasia Monntains,
Assam. Rather coinmon in Tcrai and n u a r s in lower hill forests.
According to Schindler's determi~lat~ion
of the herbarium specimens in the
Harbarium of t,he the11 Roya,l, now India11 Botanic Garden, Calcutta, this species
is named as Des7nodium p.sezidotriquetum DC. which t.he author considers
syllonynious to Desm,odiuln triquetrurn DC. Reference may be made
to the spec'mens of t.he Royal Botanic Garden, Kew (London), which would
clarify the systematic posit.ion of the plant in question.
DBSBIODIUM LAXIFLORUM DC.
An erect unde~shrub,3-5 fect high, with obtusely angled branches, clothed
with dense short hairs. Leaves trifoliate, petiole 1-2 inchcs; leaflets membranous
or subcoriaceous, glabrous above, clothrd with adp7,essed minute hairs beneath;
end one usually ovc~teor broad oblo~lg,acute, s ~ m e t i m c sohovate, subobtuse,
4-6 ~nchcs long. ICacenes copious, axillary and terminal, the latter often
conlpound. often a foot long. Flowers several to a node and the nodes close;
pedicels
inch, finally sprcading; bracts minute, linear-sublilate. Calyx under
1/12 inch, densely hairy; teeth lanceolute, longer than the tube. Pod 1-1$inches,
rarely 2 inches, by 1/12 inch, clotl~edwith n~ilzutehooked hairs, not a t all or
slightly collstricted at the joints. Joints 6-10, flattened.
Habitat: Himalayas, t,pmperate and tropical regions from Garhwal and
Kunlaan to Darjeeling and Sikkim, extending to Assam, ascending to 6,000
in the lower, nliddle a.nd upper hill forests from 2,000 to 7,000 feet
(700 to 2,4001n.).
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DESM0I)IUhl CONFERTUM DC.
Branches tclrctr, jinel?~downy when young. Petiole 1 - 14 inchcs; leaflets subcoriacrous, entire, glab~~ous
above, di.stinctl9 wticulate-venose, pale, minutely hairy
bt'low end one ohof~ateor oblong, o b t ~ i s ror a n t e , 3-6 inches long. Racemes
copious, short, dense, axillary and terminal, the latter panicled, often
~~b~eczmd;
bracts inch long, lanceolute, sca~iose;pedicels (-4inch, ascending.
Calyx & inch, turbinote, sub-qlnbrous; lower teeth lanceolate, as long as the
tube; upper deltoid. Corolla 3-4 tinlea the calyx. Pod 1 - I * inches long, under

1 inch broad; joints 3-4, twice as long as broad, the con:jtriction froln
reaching more than half way through densely clothed with spreading silky hairs.
Habitat: Central and East Himalayas, altitude 2,000 to 4,001) feet; Nepal to
Darjeeling and Sikkim, extencling to the Khasia Moiintalns, Assam.
DESMODIUM TILIAEFOLIUBI G. Lion.
A shrub or a small tree, branches slender, terete, jifilzely downy. Petiole 2-3
inches, leafletst hick, flexible, subcoriaceous, green, glabrescent above, nL0l.e or
less cl~nselype?.sistently matted with whitish silky hairs beneath; end one broad
obovate, 2-4 inches long, entire or obscurely repand, base deltoid or rather
rounded. Racemes copious, lax, often a foot long, axillary and ternlinal, the latter
often copiously panicled, with lower branches again compound; pedicels
1-i inch, ascending, finely downy. Calyx
inch, downy, teeth, deltoid,
shorter than the tube. Corolla 8-Q inch. Pod 2 - 3 inches long, 4 inch broad;
joints 6-9, longer than broad.
Habitat: All along the Himalayas from thc west to the eastern Himalaya
In Darjeeling and Sikkirn occasional in the middle and upper hill forests of the

sill>-tropicalto temperate zones, ascending from 3,000 to 9,000 feet (1,000 to
3,000m.).
DESMODIUM POLYCARPUM (Poir) Ilc.
4 n erect or suberect much branched undershrub, 4 to 8 feet tall, with woody
slightly angular slender branches, clothed upwards with short adpressed grey
hai7.s. Petiole i - 1 inch; leaflets subcoriaceous, green, glabrous above, thinly
clothed with adpressed grey hairs beneath; cnd one obovate-oblong, obtuse,
1-3inches long; side ones smaller. Racemes terminal and lateral in dense clusters.
short-peduncled, 1-3 inches long, the end one sometin~esbranched; bracts h-&
inches; pedicels &-& inch, glabrous. Calyx 1/12 inch; teeth acumznate, exceeding
tube. Corolla under 4 inch, purple. Pod &-f inch br., glabrescent or minutely
downy, 5-8 jointed purple. Joints many thinly clothed with ud~ressedsilky
hairs.
Habitut: Himalayas, in the lower hill forests of 'Feral of Darjreling alld
ascellding to 5,000 feet in Sikkim extending to North Burma.
This specie8 of Dermodiurn is the nrost common in the Soot hills everywhere
in Darjeeling and Sikkim. It is the most attractive plant of the terai forest In
autumn (October to November) when the plant with its dense clusters of lovely
purple flower-buds burst into bloom in the open areas in Sal or 0 t h mixed

forests often occurring gregariously as an undershrub. The plant yhould make
a good addition to our garden. I t is abundant in Laltung, Simull)ari,
Siliguri, Jalpaguri. llarjeeling, Icalimpong and Sikkim reserve forests and
also in waste land, road side and fringe of the forests where it does not fail
to attmct attent'ion and appreciation of lovers of flowers.
DESMODIUM LATIFOLIUM UC.
An erect ~lndershrub,3-6 feet high, with terete branches densely clothed
with sho~tbrown pubescence. Leaflets 3-6 feet long, I$-2 as long, as broad, uswally
cordate or trmcate rarely deltoid as the base, reticulato-venose.
densely clothed
~citll short soft brown hairs beneath; petiolc 2 - i inch. Racemes copious,
ascending, 2-6 inches long, sessile or short-peduncled, spike-like, usually dense,
axillary and terminal, the latter compound; peclicels 1/12 inch or less, densely
downy; bracts minute, setaceous. Calyx 1/24 inch; teeth linear-lanceolate, as
long as the tube. Corolla 3-4 times calyx. Pod $-2 inch long, 1/12 inch broad ;
4-6 jointed, densely clothed with minute hooked hairs, the upper silture slightly
indented.
Iinbitat: Hirnalayzs ascending to 4.000 feet in Darjeeling and Sikkim
extending to North Burma. Occasionaiiy found in Sal and lower hill forests of
Darjeeling (0 to 700rn.).
DESMODIUM SEQUAX Wall.

A shrub, reaching 2-30 feet high, the branches clothed with dense short grey
or brown pubescence. Petiole 1-2 inches; leaflets subc-oriaceous, sub-scabrot~s,with
short obscure adprcssed hairs above, grey and more densely hairy beneath; end
one 3-5 inches long, narrowed gradually to a point. Racemes copious,
mode~aatelylax, lateral and tel.minal, 2-4 inches long, the end one panicled;
pediccls 4-2 inch, downy, spreading or ascending. Calyx 1/12 inch; teeth
lanceobnte. Corolla 3 times calyx. Pod +-f inch long, 1/12 inch broad, 6-8jointed, short-stalked, densely clothed with nzinule spi.eading hooked hairs.
Iiabitat: Along the Himalayas from Simla and ICumaon to Darjeeling and
Sikkim, altitude 4,000 to 7,000 feet. Occasional as aal unde,rshrub or a small
tree in lower hill forests of Darjeeling hills (1,000 to 2,100m.).
DESMODIUM GANOETICUM DC.
Sterns sub-erect, reaching 3-4 feet high, woody, slightly angular, clothed
with short grey down upwards. Leaflet oblong, uslially 3-6 inches long, not more
than 4-1, as broad, roun,ded or cuneate at the bns" narrowed gradually to a n

acute point, thinly clothed b ~ n e a t hwith adpressed grey-hairs, not reticuEatotvenose;petiole 4-1 inch. Racemes copious, ascending, lateral and terminal, the
latter sub-lax, 6-12 inches long, simple or with a few short ascending branches
in the lower part; pedicels 1112-) inch, ascending; bracts minute, selaceous.
Calyx under 1/12 inch, ,finely downy; teeth lanceolate. Corolla 4-Qinch. Pod
falccrte 4-2inch long, 1112-9 inch broacl, 6-8-jointed, glab9,escent or clofl~edwith
minute h,ooked hni9.s.
Habitat: East Himalayas ascending to 5,000 feet in Darjeeling and Siltkim
hills. Often found everywhere i l l plains and hills, open waste land, jungles, hill
slopes and other shady and open places as low underrhrub growing with other
taller ~ e e d ssuch as Bidens pilosn Linn, abundant in Siliguri, Jalpaiguri and
Darjeeling foot-hills and lower hill forests. The pods like the fruits of B. pilosa
stick to hose and dresses while walking through jungles a i ~ dcause much
an~lnyancet,o pedestrians and plant hunters.
Desmodizim gyrans DC. This is an undershrub, 3-4 feet tall, the well-known
"Telegraph plant" as named by Sir J. C. Bose who worked on the Tiny pair
of basal leaflsts moving by jerks or when clapping close to the leaf. Raceme
Terminal and flowers a t first hidden by bracts, finally coming out, pod 6-10
jointed. This species is occasionally found throughout the West and East
Himalaya including Darjeeling and Silrkim, ascending up to 7,000 feet.
Climbing shrubs. Leaves w ~ t hnumorous cicciduous leaflets. Plawers small,
in dense racemes on axillary pedilncles or short branches. Calyx campanulate,
equal; tceth very short. Corolla much exserted; standard ovate, acute, adhering
below to the stamina1 tube; vings narrow; keel arcunte. Stamens 9, united in
a tnbc rjlit above, the tenth absent; anthers uniform. Ovary sub-sessile, manyovilled; style short, incurvccl, beardlrss, stigma capitate. Pod oblong or linearoblong, flat or turgid, inoderately firm, thinly septatc.
ABRUS PTJLCHELLUS Wall.

A slender climber. Leaves 3-4 inches long; leaflets 24-30, similar in texture,

t

2-1 inches, leaflets ligulate oblong. Racemes numerousl?! jlower~d, on longef'
peduncles. Calyx and corolla similar. Pod inrurued, 2-26 inches by 4 illch, with
thiner smooth valves. Seeds bluck.
Habitat: Foothills and lower hill forests of Darjeeling and S~kkimascending to
4,000 feet (0-1,400m .).

Ge?zus-SHUTERIA

W . and A .

Clin~bers,with 3-foliolate stipellate leaves, persistent bracts and bracteoles,
and middle-sized racemose uniform flowers. Calyx-tube gibbous; teeth distinct,
shorter than the tube. Corolla exserted; exauriculate standard rather exceeding
the keel and distinctly spurred wings. Stamens diaclelphous; anthers uniform.
Ovary subsessile, many-ovuled; style incurved, filiform, beardless, stigma
capitate. Pod flat, linear, recurved.
SHUTERIA VESTITA W. and A .
Stems slender, woody. glabrescent. Stipules lanceolate, rigid, under inch,
petiole 1-3 inches, hairy or glabrous; Leaflets obovate-oblong, roundish or obtuse,
memb~anousor subcoriaceous, obscurely hairy on both sides or glabrescent, the
end one 1-2 inches long. Racemes copious, close 1-4 inches long, sometimes
2-3 from same node; lower flowers often, gominate; bracts rigid, about as long
as the densely hairy pedicels. Calyx & inch, densely hairy; teeth shorter than
tube, lipper lanceolatcz-cuspidatcl. Corolla reddish, twice the calyx. Pod
1-14 inches long, linen?., hairy, f.ecu~ved,5-&seeded.
Habitat: East Himalayas including Darjeeling and Sikkim, extending to
Bhlitan to Iiha.sia and Mishmi, Assam, ascending to 7,000 feet (500 to
2,300m.).
SHUTERIA HIR,SUTA Baker.
Stems firm, slender, densely clothed with conspicuous dejezed hairs.
Stipules a-4 inch; leaflets ovate cuspidate, membranous, with a thin coat.iag of
adpressed hairs on both sicles, subconcolorous; end one 2-4 inches long. Flowers
In lax yacemes, 2-3 inches long, on densely hairy peduncles as long as themselves, gominate at the nodes; bracts )-+inch. Calyx 4-9 inch, thinly
hairy; teeth shorter than tube, upper deltoid, lower linear. Corolla purple,
twice the calyx. Pod recurved, densely hairy, many-seeded.
Habitat: Eastern Himalaya, occasional in the lower hill forests of
Darj~elingand Sikkim, 3,000 to 5,000 feet (900 to 1,700m.).
Genus-DUMASIA DC.
Climbing herbs. Leaves 3-foliolate, with stipellate leaflets. Flowers
middle-sized, r a c e m w . Calyx-tube cylindrical, very gibboua, with a very

oblique subtruncate mouth. Corolla exserted; petals equal in length;
standard spurred on both sides of the base of the limb; wings and keel
adherent, with small blades and very long claws. Stamens diadelphous;
anthers uniform. Ovary linear, substipilate, few-ovuled; style long, flattened
above its curve, stigma capitate. Pod linear, falcate, torulose.
DUMASIA VILLOSA DC.
Stems slender, densely clothed with grey or ferruginous hairs. Petiole
1-2 inches; stipules minute, setaceous; leaflets ovate, membranous, obtuse, green,
with a few obscure hairs above, grey, densely pubescent beneath; end one
2-3 inches long. Racemes 2-6 inches long, lax or close, 12-40 Jlowerecl, subsessile;
bracts and bracteolates minute, setaceous. Calyx a-318 inch, with a few
adpressed hairs. Corolla 5-$ inch, yellow or purplish. Pod 1Q inches long,
velvety, 3-4-seeded.
Habitat: Eastern Himalayas, from Darjeelirig and Sikkim and Khasia,
ascending to 6,000 to 7,000 feet (1,900 to 2,300m.).
Genus-GLY CINE Linn.
Twining or suberect herbs. Leaves with 3-7 stipellate leaflets. Flowers
in axillary racemes, with minute narrow bracts. Calyx-tube campanulate;
teeth distinct, long or short. Corolla mostly little exserted; petals about
equal in length; standard not distinctly spurred. Stamens more or less
completely monadelphous; anthers uniform. Ovary subsessile, many-ovuled;
style short, incurved, beardless, stigma capitate. Pod linear or linear-oblong,
straight or recurved, flat or rather turgid, few-seeded.
GLYCINE SOJA Sieb and Zucc.
Stems suberect or climbing upwards, anwual, densely clothed with fine
ferruginous hairs. Leaves long-petioled; leaflets 3, membranous, ovate, acute,
rarely obtuse, 2-4 inches long. Calyx f inch, teeth long setaceous, densely hairy.
Corolla reddish, little exserted. Pods usually only 2-3 developed in the axil
of each leaf, linear-oblong, recurved, densely pubescent. 1$-2 inches by
4-3 inch, 3-4-seeded, sub-torulose.
Habitat: Eastern Himalayas in tropical region; Kumaon to Darjeeling and
Sikkim, extending to the Khasia Mountains, Assam. Sometimes cultivated.

Genus-BIUCUNA

A duns.

perennials and annuals of wide, twining habit. Leaves ample, stipellate,
3-foliolate. Flowers large, showy, usually dark purple, turning quite
blaclc when dried. Calyx-tube campanulate; two upper teeth quite connate;
lowest longer than the middle ones. Corolla much exserted; standard not
more than half as long as the rostrate keel, which usually a little exceeds
the wings. Stamens diadelphous; anthers dim orphous. Ovary sessile, manyovuled; style incnrved, beardless, stigma capitate. Pod very variable in
shape and sculpture, usually covered with brittle needle-like irritating
bristles.
BIUCUNA NIGRICANS ( Lour) Steud.
A woody climber, with slender glabrescent branches. Leaflets memb~anous,
with a few minute adpressed grey hairs below, glabrous above; the end
one oblong-cuspidate, 5-6 inches long. Racemes few-flowered, lax, on drooping
peduncles 2-12 inches long; pedicels i - 4 inch long; bracts large, roundish,
soon deciduous. Calyx 2 inch long with a few iwitating bristles; teet,h all
nearly as long as the tube. Corolla dull purple, 2-24 inches long; keel,
1 inch broad. Pod oblong, 4-6 inches by 2 inches, 2-4-seeded, clothed with
abundant deciduous, irritating bristles; wings of sutures finally $ inch
broad.
Habitat: East Himalayas, in the foot hill of Darjeeling and Silrkjrn
Terai, 1,000 to 4,000 feet (300 to 1,70Om.), extending to Khasia Mountains,
Assam.
Mucuna Inonospernba Dc. It is a very common huge climber in lower
hill forests of the Darjeeling and Sibkim Terai (0-1,00Om.), climbing over
sal and other trees, often forming liane, leaflets and pods covered with
irritating j'erruginous hairs; abundant in Dalkajhar, Simulbari, Darjeeling
and Jalpaiguri forests of the foothills. Seeds liked by monkeys.
MUCUNA MACROCARPA Wall.
A very large climber, branchlets slender terete. Leaflets subco~iaceous,
the undersurface with a few adpressed deciduous hairs; end one ovatec ~ ~ ~ ~ i d6-8
a t e ,inches long. Racemes fascicled from the old wood, short~eduncled, with a densely brown-velvety rachis, the lower nodes sending
Out short branches; pedicles 318-f inch, velvety, decurved; bracteoles 4-2
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inch obtuse, oblong. Calyx nearly 1 inch long, with a few irritating
bristles; lower teeth as long as the tube. Corolla 2 f - 3 inches long; dirty
yellowish white, keel abruptly turned up at the tip; wings 2 inch; standard
1; inch broad. Pod very long, rather twisted, 1-1; feet by 14-I$ inches,
8-12-seeded, distinctly torulose; Jinely velvety, cocered with densely crowded
short stinging hairs, slightly channelled dcwn both sides of both sutures,
swollen round the seeds.
Habitat: Eastern Himalaya; Xepa.1 to Darjeeling and Sikkim, 1,000 to
7,000 feet (300 to 2,400m.), plentiful.

It is the largest species of the genus extremely common in the lower,
middle and upper hill forests; abundant in and about Darjeeling. Monkeys
seem to have a liking for the seeds.

Trees with prickly branches. Flowers large, coral-red, in dense racemes,
produced usually before the development of the large constantly 3-foliolate
leaves. Calyx oblique, spathaceous, finally slitting down to the base or
campanulato-bilabiate. Petals very unequal; standard always much exserted
and considerably exceeding the keel and wings. Upper stamen free down
nearly to the base or connate with the others half way up the filaments;
anthers uniform. Ovary stalked, many-ovuled; style incurved, beardless,
stigma capitate. Pod linear, turgid, torulose.
ERYTHRINA SUBEROSA Roxb.
A tree, reaching 40-50 feet high, with corky deeply cracked bark. Pricklee
yellowish, longer than in the others. Leaflets green and glabrous above, 3-6
inches broad, often broader than deep, usually pointad with a broad deltoid base,
thickly n~c~tted
with grey cottony down beneath. Racemes denfiely capitate. Calyx
3-8 inches long, faintly downy, soon deeply bilabite. Flowers scarlet, standard
14-2 inches long, its blade 4-518 inch broad; keel petals connate, Icss than half
as long ae the standard. Upper stamen free from low down. Pod 4 foot long,
subterete, distinctly torulose, 4-5 seeded.

Habitat: E a ~ Himalayas
t
ascending to 3,000 to 4,000 feet in Darjeeling
and Sikkim, common in the lower hill foreeta (0-600m).

~ 1 over
1
Darjeeling and Sikkim from the foothills to about 7,000 feet are
foundthree other Erythrinn species-namely E. indica Lamk, E. stricta Roxb
and E. arhonesceu~Roxb. E. indica is very common in the Terai and once
used to be cultivated in Tea gardens as a shade tree. I t s leaves are supposed to
form good leaf mould favourable for the growing tea plants, but later on it was
foundto be attacked with a borer insect, hence abandoned as i t damaged tea
plant. E. strictn is a very cornmoil tree 40-60 feet tall, found from the foothills
to 7,000 feet (2,700 m.) right up to Darjeeling. I t can be seen a t its best in the
Spring adorning the hill sides and fringe of the forests with its beautiful
brilliant scarlet flowcrs on almost leafless trees. K . u~.bonesceusis a medium
sized tree of the middle and upper hill forests too and often used as hedge plant
by the villagers, and its scarlet flowers are very attractive in village shrubbery.
Genua--PUERARIA Dc.
Twilling shrubs or herbs, with stipellate 3-foholate leaves; stipules ha-vijixed;
leaflets sometimes palmatifid. Plowers large or small, densely fascicled, in long
often compound racemes. Calyx-teeth long or short, the two upper connate.
Corolla distinctly exserted; standard ilsnally spurred a t the base, equalling in
length the obtuse wings and keel. Stamens more or less thoroughly monadelphous; anthers uniform. Ovary sessile or nearly so, many-ovuled; style filiform,
much incurved beardless, stigma capitate. Pod linear, flattish.
PUERARIA PEDUNCULAR.IS Grah.
Copio~lslytwining, the slender firm branches clothed wlth short deJlexed
deciduous hairs. Leaflets membranous, green, with a few ~ h o r hairs
t
above, grey,
dens el!^ siiortly downy be~tedh;end one ~.ozbndisA,acuminute, 4-6 inches long.
Racemes a-1 foot, short-peduncled, n~oderatelyclose; nodes never produced
into branches. Pedicels 9-4 inch, spreading, densely fascicled. Calyx &
inch, finely grey-silky. Corolla reddish, 4 ~ n c hlong; standard inch broad;
not spurred; Iteel with a deep purple tip. Upper stamen a t last nearly free. Pod
quite straight, strap-shaped, 2-3 inches by
inch, quite glabrous, 4-8-seeded,
tllrgid opposite the seeds.

a

Ilabitat: East Himalayas; corninoil in sub-tropical and temperate region,
altitude 5,000 to 0,000 feet (1,700 to 3,000m.) from Nepal to Darjeeling and
Sikkim, extending to the Ichasia Mountains, Assam. I t is abundant in the
I(alimpong range pnrLiclllarly in the hills of the Bhutan border and higher up
llear Richi-la about 11,000 feet (3,90Om.;, the well-lrnown pass to Bhutan
across Rongo, Todde-Tankta and other hill ranges.

PUERARIA PHASEOLOIDES Benth.
Stems wide-twinlng, often scarcely zuoody, clothed with dense spf,eading
brown huivs. Stipules small, lanceolate, hasijixed; leaflets membranous, green
above, thinly clothed with adpressed bristly hairs, grey and densely matted
beneath; end one very variable in size and shape, roundish, broad ovate
or ~hornboidal,entiye or shnlloudy or deeply 3-lobed, 3-6 inches long. Flowers
fascicled in copious long-peduneled racemes; pedicels very short; bracts and
bracteoles lanceolate, strongly nerved, the latter szib-persistent. Calyx i-318
inch long, densely clothed with adpressed bristly hairs; lowest tooth lanceolate,
as long as tube, others bhorter, all setaceous at the tip. Corolla reddish, twice
the calyx; blade of standard roundish, distinctly spurred. Pod glabrescent,
3-4 inches long.
Habitat: East Himalayas; tropical lower hill forests of Darjeeling and
Sikkin~(0-5001x1.) extending to the Khasia Mountains, Assam.
Genus-DOLICHOS

Linn.

Twining herbs, with stipellate 3-foliolate leaves and minute subpersistent
bracts bracteoles and stipules. Flowers racemose or axillinry. Calyx-tube campanulate; teeth long or short. Corolla much exserted its petals usually
equal in length; keel obtuse or rostrate, not spiral. Stamens tliadelphous; anthers
uniform. Ovary nearly sessible, many-ovuled; style filiform or thickened upwards, bearded down the inner face or round the terminal stigma. Pocl flat,
linear or oblong, recurved.
DOLICHOS LABLAB Linn.
Sub-glabrous, wide-twining, perennial, or under cultivation annual. Stipules
lanceola.te, basijixed; leaflets as broad as long, always entire, acute, 2-6 inches
long, bl.oad ovate, membranozcs, rarely d m n y beneath. Racemes and peduncles
each reaching 4-a foot long; pedicels densely fascicled, 118 or finally ) inch;
bracteolcs oblong, sometimes as long as the ca.lyx. Flowers white or bluish.
Calyx 118-$-inch; teeth short, deltoid. Corolla reddish or white, 4-a inch.
Pod 14-2 inches by 4-2 inch, recurved oblong $at tipper1 with the hooked
pereisten,t base of the style.
Habitat: Wild and universally cultivated throughout the plainv in India,
ascenrling Darjeeling and Sikkim Himalayas to 6,000 to 7,000 feet (1,900 t o
2,8001n.).

This along with various beans such as the different varieties of Phaseolus
vulgarisLinn., the French and the Haricot and others, are cultivated widely in
and about Darjeelirig and Sikkim and sold in the market. The hill-men also like
the mosL nutritious Soyabean Glycine Soja Sicb. et Zucc., which is also commonly cultivated with sweet potato Ipomoea bcctatus Lamk., by many villagers
residing in these hills.
Genus-ATYLOSIA

IV. and A

Herbs or shrubs, erect or twining. Leaves 3-foliolate, sometimes subdigitate,
often exstipellate, gland-dotted beneath. Flowers axilliary or racemed. Calyx
teeth distinct, longer or shorter than t'he tube, the lowest the longest. Corolla
more or less exserted, marcescent or caducous; keel not beaked. Stamens
diadelphous; anthers uniform. Ovary sessile; ovules 3 or more; style filiform,
incurved, glabrous, stigma capitate. Pod linear or oblong, turgid, marked with
transverse lines between the seeds, which have a cinspicuous divided strophiole.
ATYLOSIA VILLOSA Benth.

A slender prostrate, trailing or climbing herb. Leaflets subco~iaceous,obovatecuspidate; petiole 4 inch. Pedicels decul*ved,finally $ inch long. Flowers white.
Pod 1-14 inches long, 318 inch broad, 6-6 seeded, densely clothed with persistent
Jine spreading pale ~ I ' O W ~silky
E
hairs, rounded a t both ends, tipped with the
persistent pilose base of the style.
1

Iiabitat: Lower hills of Darjeeling and Sikkim, altitude 4,000 feet (0 to
1,500m.). Abuildailt on the ground and climbing as s tiny thread like climber
trailing over the floor of the jungle or climbing over small herbs and shrubs.
Genus-DALBERGIA

Linn. Fil.

Trees or climbing shrubs. Leaves with altcrnatc subcoriaceous leaflets.
Flowers copious, small, in terminal or lateral panicles, Calyx campanalate;
teztll 6, distinct, usually short. Corolla exserted; standard broad; keel obtuse,
with ita pelalr only joiiled at the tip. S t a m n ~ 9-10,
s
monadclphous or the sheath
ullt down the 1cct.l; .znthers minute, basifixed, with the cells back to back, and the
slit niostly short and apical. Ovary stalked, few-ovuled; style short, incurved,
glabrous, stigma capitate. Pod oblong or strap-shaped, usllally thin and flat,
'-4-aepded, indehiscmt, not thickened or winged a t the sutures.

DALBERGIA RIMOSA Roxb.

A rather struggling sometimes erect shrub, 20-25 feet high. Leaf-rac]]is
straight, 2-4 inches long; leaflets 5-9, moderately firm, oblong or obovate-oblong;
2-4 inches long, bright green above, grey with a thin coating of grey short adpressed hairs beneuth. Panicles broad and corymbose, with,finely grey-downy branches, the very numerous small flowers in crowded corymbs. Calyx 1/24 inch,
finely downy; teeth obtuse, subequal, about as long as the tube. Corolla white,
tzvice as long as the calyx; claws of the petals very short. Pod oblong, glabrous,
2-3 inches by 1-1$ inches, much thickened opposite the large seed. Seeds very
rarely 2.
Habitat: Eastern Himalayas, tropical zone, rat,her conimon in Terai and
Duars of Darjeeling and Sikkim hills, ascending to 4,000 feet (0-1,40Om..),
extending to Khasia Mounta.ins, Assam.
DALBERGIA TAMARINDIFOLIA Roxb.
A tree 16-40 feet high, rather a shrubby climber; branches densely clothed
with Jine brown pubescence. Leaves Q-+ foot; leaflets 25 to 41, trapezoid-oblong,
oblique, quite different in shape to that of all the other species, nearly sessile,
caduceus, modcratelj? firm, 4-1 inch long, glaucous, thinly clothed with browl~
pubsecence beneuth, especially on t,he midrib. Panicles sessile, 1-2 inches long, the
branches densely brown-pubescent; pedicels shorter than the calyx; bracts and
bracteoles minute, downy, persistent. Calyx 1/8 inch, downy; teeth short, obtuse. Corolla white, 2-3 times the length of the calyx; blade of the standard orbicular. Stamens 10. Pod thin, bright brown, glabrous, long-stalkcd, 14-3 inches
by 4-$ inch.
Habitrrt: Eastern Himalayas, from Nepal t,o Darjeeling and Sikkim,
extending to the Khasia Mountains ascending to 4,000 feet ( 0 to 1,500m.).
Occa~ionalin the lower hill forests in Terai and Duars.
Two other speci~s, namely, Dalbergia sissoo Roxb., the commonest
tree, well-known for its timber forms mixed association with sal,
Shorea robusta Goertn., and Acacia catechu, and often grows gragoriously
along t,he margin and in the dry river beds. D. latifolia Roxb.,
occurring in t,he open forest of the Terai and Duars are mct with in the
foot hills of Darjeeling. This is the valuable East Indian Kose wood tree. The
climbing and straggling Dalbergiu stipulacea Roxb., is also often m e t wit,h in the

Sal and ot,her mixed forests in the Terai and Duars along with other liane~.
his climber with curiously twisted stem can easily be distinguished by it8
purpleflowers and particularly characteristic serpentine spirally twisted flatish
stems overhanging from trees often with Entada Scandens of .similar habit. The
D.sissoo often found to suffer from "die-back" disease due to attack of the
Fungus -Fusariq~m cf. solanii.
Genus-DERRIS
Lour.
Climbers, rarely erect trees. Leaves odd-pinnate, with exst.ipellate leaflets.
Flowers copious, usually fascicled, showy, in axillary or terminal racemes or
panicles. Calyx campanulate, nearly truncate. Corolla much exserted; standard
broad; keel obtuse, the petals cohering slightly. Stamens usually monadelphous,
the upper one sometimes free, anthers versatile. Ovary sessile, few-ovuled;
style incurved, filiform, stigma capitate. Pod rigid, thin, flat, indehiscent, oblong
if one-seeded, strap-shaped if few-seeded, with a distinct wing down the upper
or both sutures.
The large handsome climber Dewis monticola Prain, ascending up to the upper
hill forests from 1,700 to 2,400~1.is occasionally met with in Darjeeling and
Sikkim Himalaya. Denis ferruginea Benth. a climbing shrub with its rusty
tomentose branchlets and leaves is not uncommon in the lower hill forest from
100 to 500m. The root is used as fish poison like that of D. scandens a much
spreading scandent low climbing shrub with rose coloured flowers. The species is
and supposed to contain the alkaloid "rotenon", but this needs proper investigation and confirmation by chemical analysis.
Genus-BAUHINIA
Linn.
Unarmed erect trees or climbers with circinate tendrils. Leaves simple,
rls~iallydeeply cleft froln the tip, rarely entire or fully divided into 2 leaflets.
Flowers showy, in copious simplc or pnnicled oftcn corymbose racemes. Calyxtube with the disk produced to the top, sometimes long and cylindrical, sometimes short and turbinate; limb entire and spathaceous, or cleft into 2 or 5
teeth. Petals 5, subequal, usually with a distinct claw. Stamens 10, or reduced
5, l* 3, if fewer than 10 wiih sterile filaments absent or present, filaments
free, tihform; anthers versatile, dehiacing longitudinally. Ovary stalked. manyOvllled; style long or short, stigma 9mall or large and peltate, subterminal or
oblique. Pod linear or rarely oblong, flet, continuous within, dehiscent or indehiecent. Seeds albuminons.

Several species of Bauhinia are commonly met with in the Terai and Duars as.
cending from the plains to about 4,000 feet (0-1,700m.) in Darjeeling and SiltlCim
forests. Bauhinia rnalaborica Roxb., is exceedingly common all along the Tista
valley but rather rare on the eastern side and never fail to attract the attention of
any one passing that way when in full bloom in autumn with its milk white
flowers. The leaves are acid and is edible. The two other ornamental trees B.
variagnta Linn. and its variety alba, and R. purpurea Linn., the former wit],
white flowers (alba) and often with a purple blotch on the standard petal, the
latter with its purple, pink or red variegated flowers planted on roadside presents a beautiful appearance in spring in the Terai. Bauhinia Vahlii W and A,,
is one of the largest lianes found climbing over tall trees in the mixed forests of
Shores robusta, Lagerstro2milt paruiJEora, Dellinea pentagyna, Terminalia sp.
and others. I t flowers in March to April when the climber IS full of cream coloured
flowers. The leaves are very large, 12-18 inches and as much broad. The leaves
a.re used by hill people as plates, for wrapping up parcels and made into
"ghoom", a sort of mat umbrella used by the local hill labourers. The large hard
fruit-body about 1-1&foot long, 2 - 2 i inches broacl when ripe burst open with
a loud explosion. The ~ e e d sare sometimes eaten.
Caesalpinia bonducella Fem. is also occasionally found as a straggling
climber in Terai forests of Darjeeling and Sikkim near the banks of streams.
Flowers yellow and fruit coated with prickles. Another most common tall climber
dlezeoneurum cucullalzirn iJ7. & A. armed with vicious curbed thorns all over its
branches and bipinnate leaves, 8-10 ovale acute glabrous leaflets, characteristic
orange yellow flowers and red seecls is met with everywhere in the Terai,
Duars of Siliguri, Jalpaiguri and Darjeeling foothill forests amending up to
2,700m. Plant hunters and forest officers are often caught by its hooked thorns.
It is easily distinguished by its cordlilte overhanging older branches covered
with corky tubercles. Powdcred seeds are used as a vermifuge to cattle.
Gewus-ENTADA Adans.
Woody unarmed climber~jwith tendrils. Leaves bipinnate. Flowers in long
narrow spikes, minute, yellowish, polygamous. Calyx minute, campanulate,
equally 5-toothed. Corolla oblong in bud, the 5 long equal narrow lobes falcate
in expansion. Stamens 10, free, shortly exserted, filaments filiform; anthers
crowned with a gland. Ovary subseasile, many-ovuled; style filiform, s t i p a
concave terminal. Pod flat, woody, very large, composed of many discoid oneseeded joints, the endocarp persisting round the large compressed orbicular
seeds.

Bauhinia variegaia Lfnn.

E N T A D A S C A N D E N S Benth.

An immense climber, stem often twisted, with slender terete woody branches.
Leaves bipinnate, long-petioled, the rachis usually ending in a t e n d d ; ~ i n n a e
mostly 4; leaflets oblong or obovate, obtuse or acute, 1-2 inches long,
7,iyidly coriaceous, thc terminal leaflet i s Lendrilar. Spikes peduncled, -$ foot
long or more, usually panicled fi.om the nodes of old lea$eas brunches, sometmimes
silllple from the a.xils of thc leaves. Flowers 1112-118 inch long, yellowish or
Cream coloured sessile or on short pedicels. Pod 1-2 feet. or more by 3-4 inches,
curced,const~ictedbetween the seeds. Seeds 2 inches broad.
Habitat: Central and Eastern Himalayas, ascending to 4,000 feet (0-1,400m.)
in Darjeeling and Sikkim hills. Frequently met with in the mixcd f0rest.s in
the Terai and Duars in Silignri (Simulbari forest), Jalpaiguri and Darjeeling climbing up to the middle hill forest,^. The st,em is long rather spirally twisted, very
characteristic ha.nging like t,he st,rands of a huge cable, a common lia.ne in t,he
forest,.Lepchas and ot,lier hill-men eat the seeds after cooking but extracting the
poison out of it by long soaking and roasting. The hill-girls use the seeds for
washing their hair. The Bengadis use t,he hard woody seeds for plaiting t,heir
"dhoti" and "punjabi" and the seed is called "Gilla".
Adenanfhera pavonina Linn., is another interesting member of "Mimosoidiae". This is a sma.11 tree wit-h bipilinate leaves, pinna.e 2-4 pairs, leaflets
alternate. Flowers yellou~.Seeds are very attractive, coral red with a black
spot round the hilium. Abundant in the Terai forest,^ of Da.rjeeling foot hills,
0-500m., particularly common near Tista a,nd Jaldhaka river a,nd in slid about
the fore& in Ma1 near Bhutan and also a t Raimatong. The jewellers used thc
seeds for weighing gold jewelleries, and t.he seed is commonlgr k n o ~ min t,he
plains of Bengal as "kunch" or "Ralrta-kombal", locally known as "lalgiri ".
Mimosa pudica Linn., is the well-linown sensitive plant, t,he leaves collapsing by touch, due to variation in turgidity of the cells of pu1vin.u~. I t is a
common trailing under shrub with pink flower-heads in the foot-hill forest or
OPen waste land or road sides, ascends up to 3,000 feet. A favourite plant of Sir
J. C. Bose on which he made prolonged experiment's and is still under investigation in t'he Bose Institute by research scholars. Dr. Mridula Dutt's paper
may be consulted.
Genus--ACACIA Willd.
Spinose or prickly shrubs or trees, erect or climbing. Leaves bipirlnate, with
millute leaflets. Plowcrs in globose heads or cyli~idriralspikes, hermaphrodite or
p'-"ygarnolls, usually pentamerous. Calyx campanulate or funnel-shaped, shortly
toothed. Petals exserted, united in the lower half. Stamens free, indefinite, rnl~ch
e~serted;a,nt,hers minute, not gland-crested. Ovary stalked or sessile, many~ ~ ' J l e style
d;
filiform, stigma minute capitate. Pod ligulate rarely turgid or
aubc~lindri~al,
sutures strl~ightor wavy, not thickened.

ACACIA CATECHU Willd.

11 middle-sized tree, 15-40 feet high, with brown bark, short hooked spines
ili paws, pinnae 40-80, leaflets 60-100, ligulate, red wood and dark yellow$ozoers;
calyx not more than half as long, both absolutely and in proportioil to
the corolla, and not nearly downy, but clothed with distinct spreading gl.ey
hairs, and by its narrower thinner straight strap-shaped darker brown pod.
Habitat: Through the Himalayas from the West, Himalaya to Darjeeling and
Sikkim, ascending to 4,000 to 5,000 feet (1,700-1,800m.). Generally found to
occur in t,he mixed association with Dulbergia Sissoo on the river beds and
banks.
This is the well-known "catechu" plant from which "cntch" is extracted.
Attempts were made to extract economically "cutch" in the Darjeeling,
Terai and Alipurduars a t Rajabhatkhnwa but without success. I t is doubtful
if this industry can be an economical success. Forest Department of the
Government of West Rengal, however, is taking into carefill consideration the
possibility of making the i n l u ~ t r ya succ~ss that it deserves. "Cutch"
is applied t o pan Piper betel Linu., in soild or liquid form with lime producing
,
chewed with betelnut Areca catechu Linn.
red c ~ l o u r and
ACACIA 1NTSI-4 FVilld.
A large prickly climber, stem deeply cleft severul times, the ridges twisting
rlpwards like a screw, prickles minute, hooked; branchlets and leaf-rachises
finely downy or glabrous, the latter with n gland at the hnse and between thc 2-3
upper pinnae. Pinnae 12-16, 2-3 inches long; lcaflets 16-24, (40-5U), h-: inch
broad, minutely cuspidate, with the midrib nearer the uppcr margin, both
surfaces glabrous or nearly so, the lower grey-green. Peduncles finely downy.
1-4-nate; heads yellow, under
inch broad. Calyx shorter, ancl more broadly
funnel-shaped than ill the last. Pod straight, strup-shaped, glabrous, dehiscent,
smooth, 4-6 inches by 2 - l $ inch, 8-12-seeded, the sutures straight or slightly
rcpand, cuneulely narrowed rrt the base to a short stalk.
liubital: Tropical Himalayas, rather common in Terai forests, 0-500111.,in
Siliguri, Jalpaiguri and Darjeeling foot hills, sometimes climbing up the rniddlc
hill forests. Bark smooth and grey and wed by Lepchas and other h~ll~nen
alld
women for washing their hair.
ACACIA CONCINNA DC'.
abandal~t,minote, hoolze(l.
A large, very prickly climbing shrub,
Rranctlleta arid lcaf-rarhiseu finely grey-downy. Pdiolc with a largr glalld near

the base and one betweeqi the uppal'most pinnae; pinnae 2-3 inches long, 12-16 ;
leaflets 30-50, 318-a inch long, pale green above, glaucous beneath, subglabrous, 1112-118 inch broad, with a vevy oblique midvib, sensitil.e, often not
crowded.Panicles with clensely downy branches, ihe lower springing from the
axils of the leaves, the upper subtended by conspicuous oblique memb~.anous
subpersistent hl~~cts;
heads Y P ~ ~ O3 /8
~ L- 4I inch
,
broad. Calyx filnnel-shaped , 1112
inch long. Corolla little exserted. Pod strap-shaped straight, 3-4 inches by
:-Inch, (i-10-seeded,with broacl sutures, narrowcd t o a short stalked, depressed
between the seeds.
Habitat: Eastern Himalayas, in the foothills of 1)arjreling a n d Sikkim,
0-100m.Common in t h e Terai forests of Siliguri and Jalpaiguri niixed with
Khaer (Catechu), Sal and Sissoo, generally near the banks of streams.
Ce~~us-ALBIZZIA Duvazz.
Large trees. Leaves bipinnate. Flowcrs in the Inclian species in globose
heads sessile or pedicellatc, usually pentamerous and all hern~aphrodite.Calyx
campanulate or funncl-shaped, distinctly toothed. Corolla funnel-shaped, petals
firmly united below the middle. Stamens indefinite, inonadelphous a t the base,
filaments several times the length of the corolla; anthers minute, n o t gland(rested. Ovary sessile or shortly-stalked; style filifornz, stigma capitate minute.
Pod large, thin, flat, strap-shaped, straight, indehiscent or subdehiscent, continuous within, the sutures not thickened.
ALBIZZIA LEBBEIC Benth.
A tall tree, without prickles. Leaves with glabrous or downy rachises ancl
a large gland near the base of the main petiole; pinnae 4-8, with or without a
gland between the lowest; leaflets 8- 18,a-4 inch short-stalked, rigicily subcoriaceous,
oblique, 1-14 inches long, glabrous or finely grey-downy. Heads many-flowered,
short- peduncled, 3-4 together from the crowclecl upper nodes on downy erectopatent peduncles. Calyx & inch downy. Corolla greenish-yellow, twice the
calyx, t1heteeth short, lanceolate. Stamens pink. Pocl st~up-shaped,firm yellowbrown 4-1 foot by $-1+inches, 6-10-seeded.
Habitat: Tropical Himalayas, ascending t o 5,000 feet (0-1,800 in.) in Darjeeling Terai and foot hills iu Sikltim, extending to the Khasia Mountains, Assam.

The timber of this species known in vernacular as "Siris" and mentioned
hy the great Sanskrit poet Kalidasa in "Sakuntala" and his other

as such

poems-" Siris Kusumani". This is the so called "Indian walnut" tree, yield&
good timber. Parker considers A. Gambeli Prain as a hybrid of A. julibrissin
A . richardiana.

A . lebbek Benth. and A lebbekoides Bth. are synonymous. A lbizzia pocera
Rth., A. odoratissima Bth. (synonym of A. lebbekoides and A. lebbek.), A.
stipulata Boiss, [synonymous to A. marginata Marr. and A. chiniensis
hIarr.1, and A. moluccuna Miq. are often met with in the Terai and Duars of
Darjeeling. The two latter species A. stipulata and A. moluccana are used
generally as shade trees for tea and widely grown in almost all the tea gardens
in Turai and Duars. I t grows very rapidly reaching about 8 to 15 feet in height,
8 inches to 1$ feet in girth within about a year. A. lucida Bth., 20 to 50
feet tall with shinning pods also occurs in the Terai and middle hill forests
near river banks.
ALBIZZLA JULIBRISSIN Durazz.

A middle-sized unarmed tree. Leaf-rachises finely downy, with a small gland
a t the base of the petiole, and between the upper pinnae; pinnae 8-24; leaflets
20-50, membranous, sessile, sensitive, t inch long, cuspidate, straight on the upper
side, vounded on the lower, & inch broad. Heads globose, on clustered erectopatent peduncles from the crowded leafless upper nodes. Calyx 4-& inch,
funnel-shaped, shortly toothed. Filaments rose-red, 1 inch. Pod glabrous,
71t,embranous, grey or pale brouln, 5-6 inches by 2-1 inch, 8-12-seeded, narrowed
to a beak and short stalk, indehiscent.
Habitat: Throughout the Himalayas from West Himalaya to Darjeeling
and Sikkim, ascending to 6,000 to 7,000 feet (1,800 to 2,400m.). Occasional in
Terai snd Duars.
Genus-PITHECOLOBIUM

Mart.

Erect trees. Leaves bipinnate. Flowers in globose heads, usually hermaphrodite ancl pentamerous. Calyx campanulate or funnel-shaped, shortly
toothed. Corolla funnel-shaped, the petals united below the midclle. Stamens
monadelphous, much exserted; anthers not gland-crested. Ovary sessile or
stallred, many-ovulecl; style filiform, stigma minute capitate. Pod strap-shaped,
falcate or circinate, usually dehiscent and much twisted in a late stage, the
sutures not thickened.

PITHECOLOBIUM BIGEMINUM Ben! h.

A tau tree, with subterete branchlets with thin brown pubescence. Pinnae
and leaves long-petioled; the terminal longest, leaflets subcoriaceous, glabrous
above, slightly pubescent a t first beneath, obovate-oblong, acute, the upper
4-6 inches long, the lower shorter, all distinctly stalked. Heads few-flowered,
irregular, in copious ample axillary and terminal panicles. Calyx subsessile,
1/16-1112inch, densely brown-silky. Corolla silky, 2-3 times the length of the
calyx. Stamens i - 4 inch. Pod once or twice spiral, 3-6 inches by i - 2 inch,
the valves rigidly coriaceous, slightly downy, the lower suture not a t all repand.
Habitat: Eastern Himalayas, ascending to 4,000 feet (0 to 1,400 m.). Occasional the in middle hill forests of Darjeeling and Sikkim
PITHECOLOBIUM ANGULATUM Benth.

A tall tree, with stout branchlets with a little fine brown pubescence. Leafrachis with a large gland a t the base and one between each pair of pinnae and
leaflets; lowel. pinnae and leaflets much shorter than the upper; leaflets rigidly
subcoriaceous, oblong-trapezoid, slightly downy below, the upper 3-4 inches long.
Panicles copious, ample, axillary and terminal. Calyx 1/24 inch, campanulate.
Corolla white, funnel-shaped, 3-4 times the calyx. Stamens 4 inch. Pod spirally
twisted.
Habitat: East Himalayas from the foot hills in Terai forests ascending to
lower hill forests 0-1500 feet (0-500 m)., in Siliguri and Darjeeling.
No Rain Tree Enterolobium Saman Prain was found wild in the tropical
forests of Darjeeling and Siklrim hills. This introduced and fully acclimatised
South American tree is often planted along the road side as an avenue or
shade tree nearly all over the country in the plains. It quicldy grows into a
huge size with its spreading branches, but prone easily to uproots1 or branches
breaking off by the force of a squall or storm. I t is called the "Rain Tree" due
to falling of drops of wat,ery licluid excreted by a Cicudu lodging and perforating
the pulvinus of the leaflets a t night. This was discovered by the great botanist
Prof. Hans Molish in 1929, and the author when exanlining the leaves a t the
then Royal Bot,anic Gardens, Calcutta. Molish worked a t the Cuse
Institute, Calcutta, of Sir Jagadish Chandra Bose, B.R.S., the welllrnown plant
~hysiologistand physicist. The tree is prone to attack of fungi and then all
the trees nearby die one after the other.

Herbs, shrubs or trees. Leaves stipulate, rarely opposite, simple or compound.
Flow-ers usually bisexual and regular (very regular in Chrysobalaneue). Calyxtube free or a h l a t e to the ovary, limb usually 5-lobed, often bracteolate,
imbricate or valvate. Petels 5, rarely 0, inserted under the margin of the disk,
deciduous, usually imbricate. Disk lining the calyx-tube or forming a ring
a t its base. Stamens perigynous, indefinite (rarely 1, 5, or 10) in one or many
series, often connate and unilateral in Chrysobalanede; filaments subulate
or filiform, usually incurved in bucl; anthers small, didymous. Ovary of one
or more fi.ee or connate carpeis, with free or connate styles, which are basal,
lateral or subterminal; stigmas simple, penicillate or capitate; ovules 1 or
more in each carpel. Fruit variable, of achenes, or berries or drupes, rarely
capsular. Seeds erect or pendulous, testa membranous or coriaceous, albumen
0; cotyledons large, plano-convex; radicle short.
Genus-PRUNUS

Linn.

Shrubs or trees. Leaves alternate, simple, quite entire or serrate or crenate
or glandular-serrulate; petiole often 2-glandular. Flowers white or red, solitary
fascicled corymbose or racemed. Calyx deciduous in fruit; lobes 5, imbricate.
Petals 5. Stamens 16-60, perigynous, inserted in the mouth of the calyx-tube,
filaments free. Carpels 1; style terminal; ovules 2, collateral, pendulons.
Drupe with an indehiscent or 2-valved, 1-seeded, smooth or rugged stone.
Seecl pendulous, testa membranous or coriaceous, albumen scanty or 0.
PRUNUS RUFA Wall.

A small tree, 15-30 feet, branchlets woody. Leaves 1-4 inches, narrowed
into thc short petiole, very sharply serrate, midrib puberulous above pubescent
or glabrate beneath; nerves reticulated; petiole 4 inch; bud-scules liuear,
membranous, glandular-serrate; stipules ,fil.iforn~ Iuciniate. Flowers pink;
peduncles glabrous, longer than the petioles. Calyx-tube
inch, venfricose
at the base, then contructed, mouth spreading, lobes broad short subacute crenulute. Petals small, orbicular. Fruit ellipsoid, on stout lengthened pedicel*, red,
fleshy, bitter, stone lugged.
Habitat: Central and Eastern temperate Himalaya, Nepal to Darjeeling
and Sikkim, altitude 10,000 to 12,000 feet (3,000 to 4,000 m.), i;o Bhutan.
t,o he poison on^.
Common near Tonglu. Young leaves are

Prunus paddurn Poxb.

PRUNUS CERASOlDES Don.
A large tree, 30 to 80 feet tall of brilliant appearance in$ower, glabrous except
the puberuloos young shoots. Leaves 3-5 inches, variable in length and breadth,
often dodly serrate, glabrous: petiole slender, i-jinch; stipoles long, subulate,
laciniate. Flowers rose red or white, from lateral buds clothed with concave rounded
gldrous scales; peduncles 4-1 inch, often subcymose, connate a t the base or
almost umbellate. Calyx-tube 4 inch, glabrous; lobes ovate, acute, quite entire.
Drupe oblong or ellipsoid, obtuse a t both ends; ,flesh scanty yellow or reddish,
acid; stone bony rugose and fur~.ozued.
Habitat: Temperate Himalaya; from Garhwal, altitude 3,000 to 6,000 feet to
Darjeeling, Siklum and Bhutan, altitude 5,000 t o 8,000 feet (1,800 to 2,700nl.).
Abundant in Darjeeling and all around in the hills.
This is a handsome tree and looks very pretty when in full bloom without
leaves. Flowers crimson, pink, rose or almost white all shades according t o
the nature of the trees ancl local ecological conditions. Fruit is not edible.
Prunus puddum Roxb. is synonymous to this species.
PRUNUS PADUS J~'z n n .
A small nearly glabrous tree, with young parts sparingly ~ubescent.Leaves
very variable, 4-6 inches, usually oblong-lanceolate with a cordrtte base, serratures
often double very close-set; nerves often with hairs in the axils beneath, undersurface not glaucous; nerves spreading, slightly arched; petiole 4-1 inch,
slender, glands small or 0 ; stipule~linear, membranous, caducous. Racemes
from the axils of' fallen leaves or terminating lateral leaf-branchlets, 4-10 inches
long, drooping; peduncle ancl rachis glabrous pubescent or tomentose; pedicels
t inch; bracts linear, caclucons. Flowers zulzite. Calyx-tube hemispheric or
burbinate; lobes rouudetl, obtuse, gland-toothed. Petals orbicular, concave.
Drupe acid, the size of a large pea; stone thick, rugged.
Habitat: Temperate Hin~alaya,from Murree, altitude 6,000 t o 9,500 feet, t o
narjceling and ~ i k k i m ,a.ltit,ude 8,000 to 12,000 feet (2,700 to 4,000m.) and
to Bhutan. The tree is popularly known as bird-cherry.

P. NEPALENSIS Ser.
A tall tree 30 to 60 feet high. Very difficult to distinguish from P. Padus
except by the fruit, which is more than twice as large, with a quite smooth thickwalledsfone;leaves oh1on.g la,nceola,te,acunzinnte usually glaucous benea.th and acute

ut the base, crenate serrate, serratures f a r less sharp and more distant; calyx lobes
shorter. Drupe globose.
Hubitcit: Ternperatc Himalya, from Kumaon, altitude 6,000 feet to Darjeeling
and Sikkim, altitude 7,000 to 10,000 feet (2,400 to 3,100 m.) extending to the
lihasia Mount.ains altitude 4,000 to 6,000 feet. Occasional in upper hill forests,
flowers in late spring with the young leaves, but fruit ripens after the fall of
leaves in autumn. Fruit is not edible.
2'1.uwus domeslica Linn. synonymous to P. communis Huds. Var. domestics
is a European species. This plum tree producing red or deep red, rarely white
fruits are cult,ivated in and about Darjeeling and at a lower elevation in Kalimpong ancl Sikkim. The fruit is sold in the market of Darjeeling and Kalimpong as "Aloobukharn". It is sour but some are sweet and make excellent
chat,ney, cookecl and preserved widely. It flowers profusely and are conspicuously seen with its white or pale pink flowers in early spring; fruits ripen
from May to July.
P. ACUMINATA Wall.
A meclium sized tree 30-40 feet; bark rough, dark brown with white patches;
branches slender. Leaves 4-7 inches, flat, smooth on both surfaces, hardy shining
above, base rounded or acute, sometimes dotted beneath with minute glands,
or glands absent or few and scattered; nerves 8-10 pair, obliquely ascending
slender but evident; petiole f inch, eglandular; stipules linear. Racemes 3-5 inches,
~uberector drooping, many-Jlowered; pedicles 4 inch, slender; bracts minute.
Flowers $-4 inch diameter, yellozoish-white. Calyx-tube broadly campanulate;
limb patent, obscurely 5-toothed. Ovary villous. Drupe ovoid, subacute, 4 inch
long; thin, atone quite smooth.
Hubitcct: Temperate Central and Eastern Himalya, from Nepal to Darjeeling
and Sikkim, altitude 5,000 to 7,000 feet (1,700 to 2,400m.) extending to Khasia
Mountains and Miuhmi, altitude 4,000 feet, Asuam.

P. acuminata m7all. is considered by some as a synonym of Lauroceraaas
acuminata Roem.
Genus-MADDENIA Hook. f. and Thoms.
Deciduous leaved trees. Leaves alternate, glandular-fringed or serrata;
stipules conspicuous, gland-serrate. Flowers in racemes or corymbs, sub-UN
sexual. C~lyx-tubeturbinate. 10-lobbed, some of the lobes often produced into

oblong tomentose petals. Stamens 20-30, in one series, filaments incurved;
antherssmall. Carpels 1, with a slender style and usually not perfecting, or two
wit]l shorter or 110 styles and larger stigmas, one or both ~ e r f e c t i n ~ovules
;
Fruit an oblong drupe; pericarp thin; stone rather
2,
bony. Cotyledons thick, oblong.
MADDENIA HIMALAICA Hook f. and Thorns.
a small tree 20-30 ft. tall, branches red brown, shining. Leaves 3-5 inch.,
ovate or ovate-lanceolatecandate acuminate densely woolly or glabrate underneath,
celiaof the rnargin often gland tipped; stipules large linear lanceolate acuminate
glalzd-serrate.Raceme dense flowered. Flowers 8-20, white; petals 10 together;
stamens 20-30. Drupe 113 inch, ovoid.
Habitat: Temperate Himalaya, Darjeeling and Sikkim, on the bank of
Lachen river, 8,000-10,000 ft. (2,700-3,400 m.), t o Bhutan.
Genus-PYGEUM
Gaertn.
Evergreen trees or shrubs. Leaves alternate, persistent, usually quite entire;
stipules minute, f~lgacious,basal glands 2 or 0. Flowers small, racemose, sometimes unisexual by want of the ovary. Calyx-tube obconic urceolate or campanulate, deciduous; limb 5-15 toothed, often unequally. Petals ninute, 5-6 in the
5-6-toothedcalyx, 0 in thc 10-15 toothed, villous or tomentose rarely glabrous,
often undistinguishahle from the calyx-lobes. Stamens 10-50, in one or more
series at the orifice of the calyx-tube, filaments slender incurved; anthers small.
Carpel 1, basal in the calyx-tube, ovoid or subglobose; style terminal, slender,
exserted from the bud, stigma capitate; ovules 2, collateral, pendulous. Fruit
a transversely oblong obscurely didyrnous rarely subglobose drupe, pericarp
thin, dry or juicy. Cot,yledons very thick, hemispheric; radicle minute,
superior.
PYGEUM ACUMINATUM Coleb.
A tree 40-50 feet tall. Leaves 4-6 inche3 by 14-3 inches; glabrous, nerves
spreading; petiole 4 inch. Racemes almost equalling the lecives suberect, 4-angled;
pedicels slender. Flowers yellow-green, inodorous. Calyx campanulate, acutely
6-toothed. Petals 6, cla.wed, ovate, villous. Stamens 30-40. Ovary glabrous; style
very slender, exserted. Drupe 1 inch in diameter, dark-pulple, favourite food
of the birds.
Nabitat: Common in the mixed sal forests in Temi and Duars, 0-1,500 feet.
(O-Soom.) in Foot hills of Darjeeling and Sikltim extending to the Khasia
Mountains, Assam.

PYGEUM GLABERRIMUM Hook. f.
A branching tree, 30-50 feet, glabrous in all its parts, smelling strongly when
bruised of prussic acid. Leaves 4-9 inches, base rounded or acute, opaque beneath,
with a few large scattered glands or 0; nerves spreading and arching; petiole
Q inch. Racemes numerous, erect; rachis and pedicels slender. Calyx-tube
obconic; limb obscurely 6-sinuate, disk pubescent a t the base. Petals
6, oblanceolate, obtuse, hooded, quite glabrous. Ovary puberulous, soon glabrate;
style slender, exserted, nearly straight; stigma capitate. Fruit on a much
elongated thickened peduncle, 1 inch transversely.
Habitat: Eastern tropical Himalaya, including Darjeeling and Sikkirn,
altitude 3,000 to 4,000 feet, (800 1,70Om.), extencling to the Khasia Mountains,
altitude 3,000 to 5,000 feet Assarn.

PYGEUM MONTANUM Hook. f.

A small evergreen tree; branches stout, young with short stiff hairs, older
lenticellate. Leaves 4-7 inches, coriaceous, young with appressed hairs on the upper
surface and densely ciliate margins, base subacute or rounded, tipfinely acuminute,
above glabrous except the impressed mid-rib, beneath clothed with short rather
stiff hairs; or pubescent beneath, nerves 10-12 pair, obliquely ascending, prominent ancl reticulate beneath; petiole very short, inch, stout. Racemes 1-14
inches, solitary or fascicled on the old wood; panicles short; bracts not seen.
Flowers 4 inch diameter. Calyx with 5 subulate remote teeth. Petals villous, ovulelanceolate. Ovary densely villous; style slender.
Habitat: Eastern Himalaya, occasional in the lower hill forestr of Darjeeling
and Sikkim, extending to the Khasia Mountains, altitude 3,000 to 4,000 fcet,
(1,000-1,400 m.) Assam.
Genus-PRINSEPIA

Royle.

A glabrous spinous shrub. Leaves deciduous, lanceolate or obovate; stipules
minute, deciduous. Flowers in short axillary racemes on the sides of the spines.
Calyx persistent, tube cupular; lobes 5, unequal, orbicular, imbricate in bud.
Petals 5, orbicular shortly clawed. Stamens numerous, many-seriate, inserted

on the mouth of the calyx-tube, filaments short; anther-cells often unequal,
separated by a broad connective. Carpel 1, sessile; style basal, ascending, stigma
capitate; ovules 2, collateral, pendulous. Drupe obliquely ellipsoid or cylindric,
with the remains of the style a t its base; epicarp thin; stone coriaceoos, smooth.
Seed erect, cotyledons amygtlaloid, radicle inferior.

PRINSEPIA UTILIS Royle.

A spreading thorny shrub, 3-5 feet; branchlets green, soft, pubescent when
young; pith septate. Leaves 1-5 inches, coriaceous, acuminate, entire or serrate.
Flowers 4 inch diameter, white, usually opening in autumn. Drupes +-8 inch,
purple, subtended by the withered calyx.
Habitat: Dry rocky hills on the temperate Himalayas, altitude 4,000 to 8,000
feet (1,400 to 2,80Om.), from West Himalaya to Darjeeling and Sikkim,
ascending to 9,000 feet, to Bhutan; extending to the Ichasia Mountains, altitude
5,000 to 6,000 feet, Assam.
Genus-SPIRAEA

Linn.

Perennial herbs or shrubs. Leaves alternate, simple or compound; stipules
free or adnate to the petiole, rarely 0. Flowers in axillary or terminal cymes,
white or red. Calyx persistent, lobes 4-5, imbricate or valvate in bud. Petals
4-5. Stamens 20-60, filaments free or connate below; styles subterminal; ovules
2 or more, pendulous. Follicles 5 or more, few-seeded.
SPIRAEA ARUNCUS Linn.
A slender herb, 2-4 feet, with stout perennial rootstock. Leaves with long
prinzarg and secondu~-y
petioles, petiolules short, leaflets 1-2 inches, rather membranous. Flowers dense, white, 4 inch diameter. Calyx-tube turbinate, lobes
oblong-ovate. Petals orbicular. Carpels 6-8, tumid, glabrous and shining when
ripe.
Habitat: Western and Central temperate Himalaya; from Sirmore, altitude
10,000 feet to Nepal to Darjeeling and Sikkim, temperate hill fore&; occasional
3,400m.
SPIRAEA BELLA Sims.
A very variable plant, unless, as is probable, two species may be confoullded
under the above description, which however have not been distinguished by any

botanist.-A shrub 2-6feet; branches erect or inclined or diffused or horizontal
Leaves +-2 inches, gla.ucous beneafh and usually glabrate, but sometimes pubescent..
The extreme forms are those of S. bella proper (callosa, Wall. not Thumb.)
in which they are broad ovate or oblong obtusely toothed towards the upex only,
and of S fastigiafa Wall., in which they are much larger ovate-lanceolate acumi.
n,ate a n d inciso-serrate throughout; the latter js usually a more erect plant, l ~ i t h
shorter stricter stouter stems, and closely resembles S. callosa, differing chiefly
in the apparently more or less dioeciousflowers. S. bella proper, on the other hand,
is more slender, offen nearly prostrate with arched branches; there are however
all manner of intermediate forms, a n d some specimens have both types of leaf.
Flowers p i n k or rarely white. Calyx-lobes acute, lube villous within. Stamens
minute a n d deformed in the female flowers, long in the male. Ovaries small or
absent, those of the male flowers with long styles, of the female short. Disk of
broad incurved scales. Ripe carpels as in S. callosu.
Habitcct: Temperate Himalaya from Sirmore, altitude 7,000 t o 10,000 feet,
Central Nepal t o Darjeeling, Sikkim and Bhutan, altitude 6,000 to 12,000
feet (2,000 t o 3,200m.).
The two species S. bellc~anci S . callosa Wall. are really one species, as every
possible intermediate forms of leaves and flowers are found in the field. I t is
rather a n extremely common handsome herb in Darjeeling, Sikkiln and
Nepal temperate hills. Grown in gardens too.
Genus-RUBUS

Linn.

Creeping herbs or erect or sarmentose shrubs, almost always prickly. Leaves
alternate, simple or compound; stipules free or adnate to the petiole. Flowers
in terminal and axillary corymbose panicles, rarely solitary, white or red. Calyxtube broad; lobes 5, persistent. Petals 5. Stamens many. Disk coating the
calyx-tube. Carpels many, on a convex recept,acle; style subterminal; ovules
2, collateral, pendulous. Drupe many, 1-seeded, crowded upon a dry or spollgy
conical or cylinclric receptacle. Seed pendulous.
R U B U S CALYCINUS U.'all. ex Don.

A straggling shrub, almost black when dry; prickles dender, slightly curved
on stem and petioles. Stem creeping for 1-3 feet. Leaves 1-3 inches diameter,
simple, round, sometimes hairy beneath; petiole 2-4 inches; stipules 4-4 inch,
broadly ovate, serrate. Flowers 1 inch diameter, white, solitary or twin, usually

erect 1-2-leavedshoots. Calyx-tube densely clothed with long stl-aightprickles:
lobesfoZiaceous, broad. Petals shorter than the calyx-lobes, erect in fruit. Fruit
globose of few large sca~let@shy carpels, edible; stone rugose.
Habitat: Central and Eastern temperate Himalaya; common in Nepal,
to Darjeeling and Sikkim, alt'itude 5,000 to 9,000 feet (1,700 t o 3,00Om.), to
Bhutan, altitude 8,500 feet; Ichasia Mount,ains, altitude 4,000 to 5,000 feet,
Assam, to the hills of North Burma.
RUBUS ACUMINATUS Sm.

A scandent or scrambling shrub. Branches long, arching, cylindric; prickles
very small, flattened, rarely on the petioles. Leaves 3-5 inches, simple rather
membranous; base cordate 01.~oulzded;nerves 6-8 pair; petiole slender, $-Q inch;
stipules slender, almost setaceous, glandular. Panicles sometimes a foot long;
bracts small. Flowers inch diameter, in threes or Jives; pedicels $-$ inch.
Calyx-lobes with recurved or hooked sonzetimes dorsal tips, erect i n fruit. Petals
much shorter than the calyx, white. Carpels glabrous. Fruit of large globose
scarlet drupes enlcosed by the calyx, receptacle villous; stone rugose.

+

Habitat: Central and Eastern temperate Himalaya from Kumaon, and
Nepal to Darjeeling and Sikkim; common in the middle hill forests, altitude
4,000 to 7,000 feet (1,400 to 2,40Om.), extending to the Ichasia Monnta,ins,
altitude 4,000 to 5,000 feet, Assam.
RUBUS G R I F F I T H I I Hook. f.
Very similar to R. acumina,tus in foliage, but with very short petioles, a
totally different long stalked inJEorescence, the sub-sessile flowers never in corymbs
or fascicles, a deasel y to~nentosecalyx, and linear serrated bracts.
Habitat: Eastern Himalaya, Darjeeling and Sikkim, temperate hill forests,
occasional.
RURUS PANICULATUS Smith.
A very ralnbling eglsndular climber; all parts except t,he leaves above densely
pubescent or tomentose, with usually cottony white or buff tomentum.; prickles
hooked, jiattened. Leaves 3-5 inchm, simple, ovate-cordate or oblong-ovate or
candale-acuminate, obscurely lobed toothed cordate rarely as broad as long, rather
membranous, sparsely hairy above, whitish tomentum beneath, lateral lobes usually

very obscure; mibrib without prickles; pet,iole 1-3 inches, slender, rarely with
a prickle; stipules small, laciniate. Panicles very large and open; bracts small,
linear oblong, serrate. Flowers $-1 inch diameter, often long pedicelled.
Calyx-lobes ovate, acute acuminate or lanceolate and caudate-acuminate, when
they are often incised towards the tip, erect in fruit. Petals much smaller than
the calyx-lobes, linear-oblong white. Carpels glabrous. Fruit globose, exposed;
drupes many, large, black; receptacle villous; stone rugose.
Habitat: Temperate Himalaya from Rajaori, altitude 3,000 to 7,000 feet to
Darjeeling and Sikkim, altit,ude 6,000 to 8,000 feet (2,000 to 2,700m.); occasional
in temperate hill forests extending to the Khasia Mountains, altitude 4,000 to
5,000 feet, Assam.
RUBUS MOLUCCANUS Linn.
Stem very robust, with wide spreading subscandent branches, densely
clothed with white grey or fulvous tomentum; prickles hooked, jlattened. Leaves
2-10 inches diameter, most variable in texture and pubescence; upper surface
smooth or covered with tubercles answe~ingto the spaces between the nervules;
under pubescent villous or clothed with cottony wool, grey or green or buff-colowed,
never quite white; petiole 2-4 inches, glabrate or tomentose; stipules variable in
size, from 4-1 inch, in rather contracted terminal panicles and axillary capitate
cl~~sters;
bracts like the stipules, never bearing gland-tipped hairs. Calyx-lobes
-&-3inch long, usually triangular-ovate, rarely lanceolate, and then inn at if id
in the upper part, erect in fruit. Petals obovute, white, shorter than the
calyx-lobes. Filaments glabrous. Carpels numerous, glabrous. Fruit globose,
succulent, of many scarlet small drupes, edible, receptacle villous; stone rugose.
Habitat: Central and Eastern tropical and temperate Himalaya. Occasional
in Nepal, to Darjeeling and Silckim, altitude 3,000 to 7,000 feet, (1,000-1,400m.)
extending to the Khasia Mountains, altitude 3,000 to 5,000 feet, Assam, t o
north Burma hills.
RUBUS LANATUS Wall.
The very broadly ovat,e cordate obscurely lobed leaves, white cottony tomentum,
and above all the long glandular hairs of the young shoots and inJlorescence best
distinguish this species, which has the other characters of R. moluccanus It

may be likened to a densedowered glandular R. paniculatus, with broader
leaves.
Habitat: Central and Western temperate Himalayas to Nepal, Kumaon,
altitude 5,000 to 8,000 feet to Darjeeling and Sikkim middle hill forest, rather
occasional 1,400 to 2,700 m.
RUBUS TREUTLERI Hook. f.

B large leafy erect bush, with often glandular bristles mixed with the soft
$exuous hairs that cover all parts more or less; prickles passing into bristles,
sometimes slightly decurved. Leaves 2-6 inches diameter, deeply lobed, membranous, green, with soft scattered hairs above; lobes shallow, rounded or acute,
crenatures acute; petiole short or long and slender, sometimes 3 inches; stipules
inch, almost o~.biculuri n outline, concuve, yveen. Flowers 2-4 inch diameter,
shortly pedicelled; bracts sometimes reduced t o narrow segments. Calyx-tube
hemispheric, villous a,nd often bristly; lobes large, often leafy and laciniate, or
pectinately pinnutifid. Petals nearly orbicular much smaller than the calyx,
white or pink. Stamens very numerous. Carpels about 100, style very slender,
stigma hairy. Fruit red.
Iiabitat: Eastern temperate Himalaya; rather common in Darjeeling
(Tonglu range) and Sikkim, altitude 7,000 to 10,000 feet (2,400 to 3,40Om.), in
the upper temperate hill forests.
RUBUS ANDERSON1 Hook. f.
Very similar in foliate to broad-leaved states of R. lineatus, but a t
once distinguished by its broader leaflets, the almost setose purple glandlipped spreading hairs, the long caudate-acuminate calyx-lobes which are
also setose, and flowers in terminal broad panicles with long pedicels.
Fruit red.
Habitat: Common in the Rhododendron forest of the temperate hills of
Darjeeling (Senchal and Tonglu), and Sikkim Himalaya, altitude 7,000 t o
8,ooo feet (2,400 to 2,700m.).
RUBUS HOOKER1 Focke.
A low straggling shrub, almost hispid with gland-tipped hairs, prickles
slender. Leaves trifoliate, leaflets petiolulnte, often subequal, 2-5 inches,
bright grenl,, bases acute or rounded, upper surface glabrous with pubescent
nerve@, under also glabrous with hairy nerves; petiole 2-3 inches; stipules

orbicular or broadly oblong, foliaceous, recurved, villous. Flowers 14-2 inchea
diameter, with often persistent foliaceous pectinate bracts. Calyx pubescent,
bristly, lobes 1 inch, triangular-ovate, often laciniate, with Jiliform points
spreading in fruit. Petals much smaller than the calyx, orbicular, greenishwhite. Stamens very numerous. Carpels in a dense cluster of 2-300 or more,
and base of long Jiliform, conniving styles, villous. Fruit globose, P inch
diameter; outer carpels dry, glabrous below villous above, imbricating
over the inner succulent carpels; endocarp pitted; receptacle broad, hemis~herical,velvety, intruded a t the base.
Habitat: Eastern temperate Himalaya; rather common in temperate
hill forests of Darjeeling (Rungbu and Tonglu range) and Sikkim, altitude
7,000 to 9,000 feet, (2,000 to 3,000m.). The fruit is very large somewhat
like strawberry of very agreeable taste, much eaten by boys and girls
in the hills.
RUBUS MACILENTUS Camb.
A small shrub, stems trailing, stout, red-brown, obtusely angled; shining;
prickles numerous, much flattened, 9-$ inch. Leaflets 4-2 inches, rigidly
coriaceous, brown when dry, glabrous on both surfaces, ter.mina1 usually
ovate-lanceolate lony-acuminzte, lateral sessile, smdler, sometimes orbicular
midrib beneccth with hooked prickles petiole stiff, sometimes pubescent
along the grooved upper surface. Flowers 4 inch diameter; peduncles
4-2 inch, pubescent, rarely 2-3-flowered. Calyx silky outside, tomentose
within; lobes caudate, erect in fruit. Petals orbicular-obovate, clawed,
exceeding the sepals, white. Fruit globose, enclosed in the calyx; drupes
20-30, yellow or red, glabrous, seated on a columnar pubescent receptacle;
stone rugged.
Habitat: Temperate Himalaya; from Hazara, altitude 4,000 to 9,000 feet,
occasional in Darjeeling and Sikkim temperate forests, extending to Bhutan,
altitude 6,000 to 9,000 feet (1,800 to 3,000m.).
RUBUS LASIOCARPUS Smith.
A large rambling very variable plant; branches cylindric, with coloured
yruinose bark, the very young only tomentose; prickles compressed, variable
in size and curvature, extending to the petioles and rachis, but not or
rarely to the inflorescence. Leaves 3-10, inches; leaflets 1-3 inches, rather

ooriaceous, opaque, glabrous or silky above, almost plaited by the strong
straight nerves, which are very prominent beneath, sometimes very acute,
often doubly toothed and rnucro,zate, terminal usually broad-ovate, or even
orbicular, rounded acute or cordate a t the base; lateral sessile, rarely
ovate or orbicular; petiole stout, g~ooved above glabrous and shining or
tomentose; stipules
inch, linear-subulate. Corymbs axillary and terminal,
simple or subpanicled, densely tomentose or villous, or merely puberulous,
on short or long (1-2 inches) peduncles, 2-many-flowered; pedicels long or
short; bracts setaceous or Jiliform. Flowers inch diameter. Calyx
densely woolly; tube small; lobes ovate or ovate-lanceolate, acute acuminate
or caudate, spreading or suberect in fruit; laciniate. Petals deep pink,
orbicular or broadly obovate, rarely exceeding the calyx. Fruit 4-J inch
diameter, globose, hoary; drupes numerous, dry, or jeshy and then red
or orange; stone pitted; receptacle columnar, villous.
Habitat: Temperate Himalaya, from Murree and Icashmir, altitude
5,000 to 5,000 feet (ascending to 1,500 feet in I<umaon), very common in
Darjeeling and Sikltim, middle and upper hill forests altitude 4,000 to 10,000
feet, (1,400 to 3,400 m.), extending to the hills of North .Burma.
RUBUS ROSAEFOLTTJS Snbdtlt.
An erect or straggling shrub, stems erect or inolined; branches slender.
glabrous, pubescent or almost villous, as are the petioles and peduncles.
sometimes crinite with long dark brown spreading simple or gland-tipped
hairs, prickles sometimes very numerous, mostly straight on the stem and
hooked on the petiole, leajets and injorescences. Leaves 2-5 inches long, bright
green, never glaucous or white beneath; petiole slender, often prickly;
leaflets 1-2 inches, rarely more, membranous or coriaceous, sessile or petiolulate; stipules linear-lanceolate or filiform, long-acuminate. Flowers 2-1
inch diameter, solitary, pecluncles usually slender, prickly. Calyx glabrous or
pubescent, not prickly, tube small; lobes acute or acuminate or hairpointed, or drawn out to a serrated limb nearly a n inch long; spreading
in fruit. Petals white, orbicular-obovate. Carpels excessively numerous, glabmlls,
on a villous receptacle. Fruit globose or more often oblong; drupes red,
smaller than in any other species; stone deeply pitted.
Habitat: Temperate Himalayas; ikom Icumaon, altitude 7,000 feet to
Dlrjeeling and Sikkim, temperate hill forests, altitude 4,000, to 7,000 feet

(1,400 to 2,40Om.), extending to the Khasia Mountains, altitude 3,000 to
4,000 feet, Assam.
Several other Rubus species are also met with in the temperate forests
of Darjeeling and Sikkim Himalaya. Of these the following are commonly
found :Rubus thornsoni Focke., is occasionally found as a low spreading
shrub, leaves trifoliate, green and specially common on Senchal
and Tonglu between 8,000 to 11,000 feet (2,700 to 3,700m.).
Rubus ellipticus Smith., with hooked prickles, white flowers and golden
yellow succulent fruits is common between 4-7,000 feet.
Rubus fruticosus Linn., is occasionally found in the middle or
lower temperate forests between 3,000 to 7,000 feet (900 to 3,40Om.),
with the stem rooting a t the tips and is thus propagated
vegitatively. It is called the " Blackberry."
Genus-GEUM Linn.
Erect perennial herbs. Radical leaves crowded, pinnate; terminal leaflet
large; stipules adnate to the petiole. Flowers solitary or corymbose, white
yellow or red. Calyx persistent, 5-bracteolate; lobes 5, imbricate or valvate.
Petals 5. dtamens very many, crowded. Disk smooth or with radiating
grooves. Carpels many, on a long or short receptacle; style filiform, elongating
much after flowering, straight or bent; ovules ascending. Achenes many,
on a clry receptacle, each with a long filiform straight or bent terminal
style which is often hooked a t the tip.
GEUM ELATUM Wall.
Rootstock stout, woody. Leaves 4-12 inches, linear, oblong; leaflets 4-1
inch, close and imbricating or scattered, uniform or the alternate smaller,
terminal orbicular, all lobed and coarsely crenate, upper or all adnate
by a, broad base. Flowering stems with few leaves and 1-6 flowers. Flowers
8-1) inches diameter. Calyx-lobes deltoid-ovate, acute, silky, spreading in
fruit. Petals orbicular, yellow, much exceeding the calyx. Carpels sessile
on the base of the calyx, clothed with long silky hairs. Achenes ellipsoid,
acuk at both ends, huiry; style 4 inch, slender.
Habitat: Subalpine and Alpine Himalaya; from Kashmir, altitude
0,000 to 12,000 feet to Sikkim, altitude 12,000 to 15,000 feet (3,000 to 5,000m.).

Genus-FRAGARIA

Linn.

perennial scapigerous herbs, with creeping stolons. Leaves digitately
3-rarely 5-foliolate very rarely pinnate or simple; stipules adnate to the
petiole. Flowers white or yellow, often polygamous. Calyx persistent,
with 5 bracteoles a t its base; lobes 5, valvate in bud. Petals 5. Stamens
many, persistent. Carpels many, on a convex receptacle; styles ventral,
persistent; ovule 1, ascending. Achenes many, minute, sunk in the surface
of a large fleshy receptacle.
FRAGARIA INDICA Andr.
More or less silkily hairy. Rootstock stout, with many long slender
prostrate stems. Leaves distant; leaflets rarely 5, 1-1+ inches, petiolulate,
sessile, membranous, simply or doubly crenate or toothed or serrate, base
cuneate entire, nerves parallel; petiole 1-5 inches, very slender; stipules
leafy. Peduncles very slender, equalling the petioles, naked. Flowers 4 inch
diameter, yellow. Calyx-lobes ovate or lanceolate; bracteoles narrow or broad,
often greatly exceeding the calyx-lobes, rarely quite entire. Petals obovate,
co~date, yellow. Fruit spherical or oblong, bright red, spongy, insipid;
achenes minute, obscurely pitted.
Habitat: Temperate and subtropical Himalaya and along the foot of the hills
from the Punjab to Darjeeling and Sikkim extending Assam, ascending to
7,500 feet, (2,500m.) in the east and 8,000 feet in the west. Khasia and
Nilgiri Mountains.
This species is considered by some as a synonym of Duchesnea indica
Andr. and Focke.
Fragaria vesca Linn. characterised by its almost sessile toothed leaflets,
white flowers, nearly entire calyx teeth, subglobose and globose fruit.
J. D. Hooker considers all Sikkim plants as a variety of F. Vesca, Var.
nubigena which is synonymous to P. nubicola Lindl. This variety is slender
silvery, nearly glabrous, runners filiform, hairs on petioles and few flowered
peduncles appressed, calyx lobes narrow spreading in fruit.

This is the most common of the ground strawberries in the whole of
Darjeeling to Silrkim Himalaya on roadside, grassy lawns, open hillsides
and margin of pnt,hways from 1,500 to 4,400m. The white flowers and
red fruits cannot escape the eye of any one climbing in these hills in
the temperate and sub-alpine belt in all the ranges throughout the year.

FRAGARIA DALTONIANA J. Gay.
A very distinct species, a t once recognizable by its smaller proportions,
petiolulate leaflets with few teeth, toothed calyx-lobes, toothed bracteoles,
spending in find and curious elonga,te-ovoid or fnsiform fruit, which is often nearly
1 inch by 4 inch broad, of a bright scarlet but with little flavour.
Habitat: Darjeeling and Sikkim Himalaya, altitude 10,000 to 15,000 feet
(3,400 to 4,800m.).
Genus-POTENTILLA Linn.
Perennial herbs, rarely shrubs. Leaves compound; stipules adnate to the
petiole. Flowers white or yellow, iarely red, solitary or in corymbose cymes.
Calyx persistent, 5- rarely 4-bracteolate; lobes as many, valvate in bud. Petals
ds many, sometimes narrow. Stamens many, rarely few and definite. Disk
annular or coating the calyx-tube. Carpels many, rarely 1 or few, on a small
dry receptacle; style persistent or decicluous, ventral or terminal; ovule 1,
pendulous. Achenes many, on a dry receptacle.
POTENTILLA TRULLIFOLIA Hook.f.
Tufts matted, an inch high, soft, of d~nselypacked short branches from a woody
slender rootstock. Leaves 4 inch, densely imbricated, simple, flat, clothed on both
surfaces with long silky hairs, tip with 3 broadly triangular obtuse teeth; petiole
short; stipules very broad, membranous, with triangular acute free portions.
Flowers solitary, subsessile, 118 inch diameter. Calyx hemispheric, silky;
tube very short; lobes ovate, obtuse; bracteoles much smaller, narrow, oblong,
obtuse. Petals variable Stamenr, rutlimellts of 5 Achenes abaut 10, on a
rillot~9receptacle, quite smooth.
Habitat: Darjeeling and Sikkim Himalaya; rocky places on the Tibet frontier;
ollitude 16,000 t o 17,000 feet (5,000 to 5,700m.). A typical Alpine plant in Alpine
~neaclowsand hill sides.
POTENTILLA AMBIGUA Cnmb.
Rootstock stout or slender. Stems 1-6 inches. Leaves ddgitately trifoliateLeaflets 3, 4-4inch, eometimrn aa broad as long, obtun~ly3 toothed, or 3fid the
broad tip, glabrate and glans~ozrsbenenth; petiole i - 1 inch; stipules variable.
F'lowers 4-1 inch diameter;
t - 1 inch, naked. Calyx pubescellt or
glabrate; lobps iriangulnr, acote; bracteoles elliptic, obtuse. Petals orbicular.
yellow. Achenes .~unkin the very long recrptnculor huirs, c'olhcd with long silky
hnirs.

Habilat: Temperate and Alpine Himalaya; from Kashmir, altitude 10,000 to
14,000 feet*,to Sikhim, altitude 9,000 to 15,000 feet (2,800 to 5,000m.).
POTENTILLA MOONIANA Wight.

A tall erect-branched leafy plant a t lower elevations, but becoming stunted
almost prostrate flowering-branches at 12,000 feet, very variable in amount
of hairiness, and sometimes having a few of the early leaves silky; rarely
dabrate with appressed hairs. Leaves 6-10 inches, narrow, pinnate nearly t o
the base, the leaflets smaller downwards; larger leaflets, *-la inches, many pair,
1/10-* inch, all sessile, membranous, coriaceous a t higher elevations,
elliptic obtuse serrate, brown when dry petiole slender, silky; lower stipules
usually membranous, upper leafy and toothed lobed. Iilfl orescence from a n
open dichotomously branched 1ax panicle. Flo~vers4 -8 inch diameter. Calyx
villous, lobes ovate, acute; bracts larger or smaller t,han the lobes, ovate or
cuneate, usually 3-toothed or lobed. Petals obovate-orbicular. Achenes on a n
elevated hairy receptacle, quite smooth without ~r~'nk1e.s
Habitat: Temperate Himalaya; from I'iumaon, altitude 11,500 feet t o
Darjeeling and Sikkim, altitude 10,000 to 12,000 feet (3,100 to 4,00Om.),
extending to the Khasia Mountains, altitude 4,000 to 5,000 feet.
This species is considered to be synonymous to P. polyphylla Wall.
POTENTILLA PULGENS I17all.
As variable as P. Mooniana, occrring in a very similar manner; and further
almost connected with it by var. inte~media;but usually more robust, soft silky
with more copious spreading h d r s on tllc petiole and stem, and with the brilliant
silvery clothing of the under surface of the 1ealqes and i?&florescencesometimes
extending to upper suvface. Rootstock very stout. Stem 6-24 inches, stout, ascending or erect, leafy. Leaves 2-6 inches; larger leaflets i - l &inches, crowded or not,
with many pair plliptic oblo~zgor o b o ~ n fobtuse,
~
sharply serrate sometimes with
deeply impressed nerves above, at others quite flat, teeth very numerous and
acute, clothed berlenth with silvery hairs, petiole rather stout; stipules and
inflorescenceand yellow petals as in P. ilfooninnn, but calyx us?cnlly very silvery,
lobes acute; bracteoles very variable. Achcnes on an elevated hairy receptacle.
liabitat: Temperate Himalaya; from T<unawar, altitude 6,000 to 7,000 feet t o
narjeeling and Sikkim, altitude 7,000 to 13,000 feet (2,400 t o 4,40Om.),
extending to the Khasia Mountains, altitude 4,000 to 5,000 feet, Assam.

This species is sometimes considered synonymous to P. splendens Wall.
This is the most common species found in the temperate hills of Darjee]ing
and Sikkim everywhere in grassy land, road sides and hill slopes on the fringe
of the Rhododendron forests ancl climbing to Alpine meadows. Its brilliant
yellow flowers are very attractive indeed and it is the commonest species of the
ground flora a t higher elevations. Sometimes i t climbs down to subtemperate
areas and not infrequently met within grassy and mossy lawns and waste
places.
POTENTILLA GRIFFITHII Hook. f.
Rootstock inclined. Stem 10-24 inches, erect or ascending, stout or slender.
Leaves small 1-4 inches; leaflets 4-1 inch, green and glabrous or hairy above,
quite white beneath and sometimes hairy as well as clothed with white opaque
down, base cuneate, lateral very irregular in size and shape, lowest pair often
minute; petiole hairy; stipules large. Flowers 4-1 inch diameter; pedicel
4-2 inches, pubescent or tomentose. Calyx silky, lobes acute or obtuse; bracteoles
quite entire, oblong or ovate, acute or obtuse. Petals yellow, rounded or retuse
at the tip. Achenes numerous, exceedingly minute, smooth, on a large globose
somewhat hairy receptacle.
Habitat: Eastern Himalaya; occasional in Darjeeling and Sikkim, altitude
7,000 to 14,000 feet (2,400 to 4,40Om.), extending to Bhutan, altitude 6,000 to
8,000 feet.
POTENTILLA KLEINIANA Wight and Am.
Annual. Stems 3-24 inches, flexuous. Leaflets $-2 inches, rarely 7, sometimes
pedate, variable in breadth, membranous or rather coriaceous, entire towards
the cuneate base, j u t or complicate, beneath glabrous or with silky hairs on
the nerves; petio!e very slender, 1-4 inches; stipules 4 inch, entire or toothed.
Flowe-s $ inch diameter, usually pedicelled, or in spreading cymes. Calyx
sparsely silky; lobes entire; bracteoles acute or obtuse. Petals yelloul, not
much exceeding the calyx. Achenes in n globose head with a large glabrous
receptacle.
Habitat: Temperate Himalaya from Kashmir, altitude 3,000 to 7,000 feet, to
Sikkim altitude 4,000 to 9,000 feet (1,400 to 3,00Om.), and Bhutan, extending
to the Khasia, Mountains, altitude 4,000 feet, Assam,

Genus-AGRIMONIA Linn.
Slender erect leafy perennial herbs. Leaves interruptedly pinnate; leaflets
serrate; stipules partially adnate to the petiole. Flowers small, yellow,
in terminal spikelike racemes, 2-bracteolate; pedicels bracteate a t the base.
Calyx persistent; tube turbinate, spinous; mouth contracted; lobes 5, triangular,
imbricate. Petals 5, stamens 5-10 or more, inserted a t the mouth of the calyx.
Disk lining the calyx-tube, its margin thickened. Carpels 2, included in the
calyx-tube; styles exserted, stigma 2-lobed; ovule 1, pendulous. Fruit pendulous, of 1 or 2 achenes enclosed in the hardened spinous calyx.
AGRIMONIA EUPATORIUM Linn.
Rootstock woody, short or long. Leaves 3-7 inches; leaflets 6-21, sessile,
alternate often small, hairy on both surfaces; larger 1-3 inches, elliptic-ovate
or obovate rarely orbicular; smaller often orbicular and minute; petiole slender;
stipules .arge, leafy, 4-lunate, entire or toothed. Racemes slender, lengthening
in fruit; pedicels reJlexed i n fruit; bracts 3-$d or 3-partite. Flowers % inch
diameter. Petals oblong-obovate, yellow. Calyx-tube 5 inch, hardened in fruit,
grooved, lobes conniving in fruit; top of tube with a dense ring of spines which
become hooked in fruit and are erect with the outer spreading.
Habitat: Tempe~aateHimalayas, from Murree and Kashmir, altitude 3,000 to
10,000 feet, to Darjeeling and Sikkim, altitude 7,000 to 10,000 feet (2,400 to
3,40Om.), extending to the IChasia Mountains, altitude 4,000 to 6,000 feet,
Mishmi Hills Assam.
Genus-ROSA Linn."
Erect, sarmentose or climbing shrubs, usually prickly. Leaves pinnate;
leaflets setrate; stipules adnate to the petiole. Flowers terminal, solitary or
corymbose, white, cream, yellow or red, bracts rarely persistent. Calyx-tube
persistent, globose ovoid or ~itcher-shaped;
mouth contracted; lobes leafy, imbricate in bud. Petals 5, large. Stamens many, inserted on the disk. Dislr coating
the calyx-tube, all but closing its mouth by its thickened margin, silky. Carpels
many, rarely few, in the bottom of the calyx-tube; styles subterminal, free
'0 connate above, stigma thickened; ovule 1, pendulous. Achenes coriaceous
Or bony, enclosed in the fleshy calyx-tube.
ROSA RIACR.OPHYLLA Lindl.
An erect shrltb; priclrles straight 01- slightly curved with broad dilated buses
haves 2-8 inches; leaflets 4-2 inches usually pubescent beneath, base acute
b

*Author'sbook--Survey of Rosa growing contros and Rose Indust,ry in India written in collaboration
with V. N~raynnnswarni,pllblished by Council of Scient,ific nnd Inclustrial Research, New Dolhi, 1967, may be
consulted wit11 regard to the ~ystornntiaposition of Indian Roses and Roses grown in India.

rarely rounded; petiole pubescent; stipules large, broad, spreading. Flowers
1-36 inches diameter, bright red, pedicels and c a l y ~usually very bristly and
glandular; bracts folicrceo?ts, oblong or la~~ceolate,glanclular on the margill,
Calyx-tube
inches; lol~es1-2 inches, persistent. Pet2ls broadly obcordate,
Fruit someti~nes2 inclres long, red; styles hairy, exserted; achenes large, often
Q inch long, few or many.
Habitat: Temperate Himalaya, from Murree, altitude 3,500 to 10,000 feet,

to Darjeeling and Silrlrim, altitude 8,000 t o 10,000 feet (2,700 to 3,600 m.).
This is a very handsolne and striking rose. It is found in the valleys of northern Sikkim in the upper temperate hills. Its large red flowers blooming during
June to July and the succeeding large red hips give a beautiful appearance to this
rather tall straggling shrub. It flowers and fruits freely in the garden, alld call
easily be raised from the seeds. The fruits are a source of vitamin and this rose
plant is worth crossing with other suitable garden variety, and, in fact, such
an attempt has been made by horticulturists in Europe and U.S.A. (California),
where materials were sent by the author when he was Superintendent of the
Indian Botanic Garden, Calcutta, and Lloyd Botanic: Garden, Darjeeling.
ROSA SERICEA Lindl.
An erect tall rather straggling or subscandent shrub; branches perfectly
glabrous and unarmed or prickly only, or also loosely or densely bristly and glandular; prickles 4-12 inches, strccigl~t, bro1i.n. Leaves 1-3 inches, crowded;
leaflets 7-9, $-1 inch, usually oblong, obtuse with an exczlrrent midrib, rarely
villous on both surfccces; stipules oblong, ~~lelnbranous,apiculate. Flowers
2-29 inches diameter, on short lateral shoots, hence alnlost axillary; peduncle
and calyx-tube bristly and glanclzilar. Calyx-lobes pubescent, ooate-lanceolale,
persistent, sepals persistent in fruit. Petals obcordate, generally 4, rarely 5,
generally z(./~ite,mrely pink or cream coloured or faintly yellou.ish. Fruit subglobose or broadly pyriform, silky or glabrous; achenes few, $ inch long.
Habitat: Temperate Hilllalayan, from ICumaon 9,000 to 13,000 feet., to
Nepal to Darjeeling and Silrlcin~,altitucle 9,000 to 14,000 feet (3,000 t o
4,700 m.), and Bhutan, altitude 5,000 t o 10,000 feet.
The author, found this 4 petalled very characteristic and the most common
rose of the upper hill and sub-alpine forests tl~roughoutDarjeeling anrl Sikkiln
Himalaya. The flowers are nlostly wlbite with rather caducol~apetals. No p h k bllt
rarely very faintly yellowish petals ~vcresee11 by the author, although it is reported

by other botanists and collectors that white, pink and yellowish flowers are
also found in some places. This needs confirmation.

Genus-DOCYNIA Dcne.
Small trees. Leaves deciduous, simple, lobed in young plants; stipules small,
subulate. Flowers white, solitary or fascicled. Calyx-tube clavate; limb shortly
tubular, 5-partite; lobes reflexed, toothed. Petals 5, with long woolly claws,
imbricate in bud. Stamens 30-50. Ovary 5-celled; styles 5-celled, connate and
woolly below the middle; ovules 3, subbasilar in each cell. Fruit rounded ovoid
or pyriform, flesh hard; cells 1-3-seeded; endocarp like parchment. Seeds planoconvex, testa coriaceous; cotyledons amygdaloid.
DOCYNIA INDICA Dcne.
A small rather tall sparse, tree, 12-25 feet; stems and lower branches bear
large stout spines but they gradually become more and more branch like as
the tree grows up and the spines are entirely absent, 15-20 feet above the
ground in a young state like Crataegus, having 3-lobate lobulate and sharply
toothed leaves and often spinescent branches; young parts of old plants densely
clothed with white woolly tomentum. Leaves 3-4 inches, ovate or oblong-lanceolate
long acuminate, entire or serrulate coriaceous, at length quite glabrous, with
prominent arched nerves beneath, serrntures chieJly beyond the middle;
petiole slender, 4-1 inch. Flowers 1-13inches diameter, shortly pedicelled, densely
woolly. Calyx-tube pyriform; lobes narrowly lanceolate. Petals white spreading.
Filaments long slender. Styles slender united at the base into a woolly cone.
Fruit a nearly spherical yellow green apple, with orange spots, 1-1+inches
diameter, and rather longer, rounded a t the base and crowned with the
broken sepals, usually 5-celled; cells 3-seeded; seeds quite like those of applelt is rather austere with a slight quince flavour and forms a good stew.
Habitat: Eastern teinperat,e Himalayas; fairly common in Darjeeling and
Sikkim, altitude 4,000 to 6,000 feet., (1,400 t,o 2,000 m.), Bhut'an, altitude 7,500
feet, extending to the Khasia Mountains, altitude 6,000 feet, Assam to north
Burma hills.
The locally known &Mehel'tree, besides it.s characteristic atems and branches
bears fruit like crab apple which when ripe falls in autumn. It coppices well.
Genus-ERJ.OB0TRYA
Lindi.
Small or large trees. Leaves simple, entire or serrate, very coriaceous; stipules
lallceolate or broad. Flowers in thyrsoid panicles, white. Calyx-tube turbinate

obconic or clavate; lobes small, erect or spreading, persistent. Petals 5, contorted
or imbricate in bud, obovate or orbicular, usually oblique and notched; margins
sinuate, claw glabrous or woolly. Ovary 2-5-celled; styles 5, connate and woolly
below; ovliles 2 in each cell, basal, ascending, placenta sometimes cupuliform.
Fruit a succulent or dry rarely 1-2-celled berry; endocarp membranous, 1- rarely
2-3-seeded. Seeds large, ovoid and cylindric or flattened on one side, testa hard
coriaceous and mucilaginous; cotyledons very thick.
ERIOBOTRYA PETIOLATA Hook. f.
A medium sized spreading tree 20-40 feet high; branch let,^ glabrous, bark
yellowish, wrinkled, thin. Leaves large firmly coriaceous, 6-9 inches by 3-34 inches,
elliptic-lanceolate, acuminate, base acute, serrate towards the apex; petiole
1+-2 inches. Panicles 3-6 inches long and broad, branched from the base, very
sprea,ding, clothed with rusty tomentum as are the very young leaves on both
surfaces. Flowers 4 inch diameter, white in large panicles, not crowded, shortly
pedicelled. Calyx-tube short, obconic; lobes also short, semicircular. Petals
contorted, orbicular, concave, claw glabrous. Fruit small green and hard.
Habitat: Eastern Himalaya; Darjeeling and Sikliim, altitude 5,000 to 9,000
feet, (1.,700to 3,000 m.), Bhutan a t Tongsa.
The tree flowers in summer and the flowers are very strongly rather unpleasantly scented. The fruit is not edible.
ERIOBOTRYA HOOKERIANA Dcne.
A small shrub like spreading tree, with very stout branches. Leaves 8-12
by 2-49 inches, elliptic or oblong-lanceolate, acuminate, when young thickly
old ylabrate or glabrous, very thickly coriaceous,
covered with rusty t~men~tose,
opaque above with impressed close-set nerves, serrated nearly to the truncate
rounded or subacute base; petiole 4 -& inch, very thick; stipules semi-lunate,very
coriaceous. Panicle 4-6 inches and as broad, finely softly tomentose, uhost
WOO!^^. Flowers 4 inch diameter, white; bracts small, ovate; pedicels short,
stout,. Calyx- tube sllortly obconic; lobes roun,Zed, obtuse. Petals contorted, orbicuLILT, c1n10 woolly. Styles 2, base woolly. Fruit 2 inch long, ellipsoid, yellow.
Habitat: Eastern Himalaya; rather common in Darjeeling and Sikkim,
altitude 6.500 t o 8,000 feet (2,200 to 2.700m.) in upper hill forests, Bhutan,
altitude 4,000 t o 6,500 feet.

ERIOBOTRYA DUBIA Dcne.

A small tree, 10-40 feet. Leaves elliptic-la?~ceolate, thinly coriaceous, shining,
crenate, not exceeding 1$ inch broad, gradually nurrowed at the base into the
pefide,which is slender and 4-+inch. Panicles 2-4 inches long and broad;
branchesrather slender. Flowers not crowded, $ inch diameter, white, shortly
pedicelled; bracts short, subulate. Calyx-tube short, obconic; lobes rat,her
variable,short, acute or obtuse. Petals orbicular, claw slightly woolly. St,yles 2,
on the short hemispheric glabrous top of the ovary. Fruit 4 inch
long shortly ellipsoid, 1-seeded,eatable.
Habitat: Central and Eastern Himalaya; Nepal, rather rare in Darjeeling
and Sikltim, altitude 5,000 to 6,000 feet, (1,800 to 2,00Om.), in the middle hill
forests, extending t o Bhutan altitude 4,000 feet.
ERIOBOTRYA BENGALENSIS Hoolc. f.
A medium sized or large robust tree. Leaves often 2$ and sometimes 34 inches
broad, elliptic-lanceolate or oblanceolate acuminate sometimes acute, obtuse or
rounded with coarse lobules or crenatures, glabrous; petiole long stout or slender,
4.1%inches, ylabrous. Panicles 3-5 inches long and broad, branched from the base,
branches rather stout. Flowers inch diameter, white, smelling of hazothron.
Calyx-tube obconic; lobes acute or obtuse. Petals orbicular, claw slightly woolly.
Styles 2, base very woolly. Crown of ovary woolly, Fruit 2 inch long, ellipsoid,
1-2-seeded,uneatable.
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Habitat: Eastern Himalaya; Darjeeling and Siklcim, altitude 5,000 feet,
(800 to 1,70Om.), extending to the Ichasia Mountains and Muku hills, altitude
3,000 to 4,000 feet, Assam.
Genus-PY RUS Linn.
Trees or shrubs. Leaves deciduous, simple or pinnate; stipules deciduous.
Flowers white red or pink, in terminal cymes or c o r ~ m b s ;bracts subulate or
linear. Calyx-tllbe urceolate-turbinate or obconic, lobes 5 erect or reflexed,
persistent or deciduous. Petals 5, quincuncially imbricate in bud. Stamens 20
or more, filaments sometimes connate a t the base. Disk annular, or coating the
calyx-tube. Carpels 2-5, connate and adnate to the calyx-tube, styles 2-5, free
O r connate below, stigmas truncat,e; ovules 2 in each cell, basal, collat;eral,
wending. Fruit (a pome) fleshy, 2-&celled; cells with a membranous or cartilaginous often 2-valved endocarp, 1-2-seeded. Seeds when in pairs piano-convex,
testa coriaceous; cotyledons amygdaloid.

PYRUS COMMUNIS Linn.
A small tree or shrub, glabrous or with wooZZy young parts and inflorescence,
young often spinous. Leaves variable in breadth and in length of point, of young
plant lobed. Corymbs terminating short shoots. Plowers 1J inch diameter. Calyxlobes variable. Petals obovate, white. Fruit 1-2 inches, gradually narrowed into
the peduncle.

Habitat: Believecl to be wilcl in Kashmir; cultivated in the N. W. Himalaya
altitude 2,000 t o 8,000 feet and in Western Tibet to altitude 10,000 feet,
Darjeeling and Sikkim pears are cultivatecl a t 3,000 to 6,000 feet (1,000 to
2,000m.).
Although the wild pear is cultivated in Kalimpong and Sikkim and other parts
of Darjeeling and even in Tode Tancta on the Bhutan border the fruits though
edible is not quite so good as the Kashmir or other European varities. Pyrus
malus Linn is the true apple. Nunlerous varities of apple tree have recently been
produced in U. S. S. R., Europe and U.S.A. P. mulus is changed to Maluspumila.
The Indian apple is indigenous to the West Himalaya particularly Kashmir,
Kulu, Simla and other parts up to 9,000 feet. It is profusely cultivated in a proper
scientific manner in these parts. The Sikkim apple, a " Red Indian" variety, is
large, yellowish red and a little sour but very tasteful. I t has been tried to grow
a t Kalimpong and the fruits ripened here, but it is not a goocl fruit at lower
elevations. Fair sizecl orchards are seen in Lachen and Lachung Valleys at 8,000
feet (2,700m). The Sikkimis bring the fruits in autumn to the Darjeeling Market
for sale. The apple cultivation has reached a very high stage of advancement as a
result of crossing, grafting and budding. I t i~really amazing to watch the Mechurian bud-gra.fting of about 40 varieties of apple on a single large rather pendulous
branch of a tree in the demonstration ground of the U. S. 8. R. Agricultural EXhibition in Moscow as pcrsonally examined by tht: author in August 1954. It is
equally amazing how fairly successful crossing has been made between pear and
apple-P. communis x P. malus. The fruit produced on the hybrid tree is of
raixed characters, half like a pear with warts a t the base and the other half
lilte a n apple towrads the other end. The result of such experiment was observed
by t3heauthor on the spot. Several hybrid trees in the large demonstration farm
were fi~undto grow freely. The trailing apple tree is also another laudable achievement of the Soviet scientists and horticulturists. Many apple trees laden with
luscious bunches of beautiful ripe fruits developing from the axiles of the leaves
and branches were seen lying in heaps on the ground at,tached to the trees. This
was adopted in order to grow apple tree in glasshouses in Siberia where

fruitswere rare so long but now abundant h i t s are available by such horticultural menupulati~nas claimed by t'he Director, of the U. S. S. R. Exhibition
farm. In Hambul8gh (Tl'est Germany) recently the ground of the orcharcls are
co\resedwith tall soft grass and yellow Lzipins for mulching in the rains and for
protectingtfhe ripe fruits when they drop. They have further improved upon the
Machurian practice followed in Russia as claimed by the German Director.
PYRUS SIKKIMENSIS Nmk. f.

A small tree, trunli short, head rounded. Lcavev 5 by 3 inches ovate or ovatelanceotate acuminate, more acutely serrate, woolly benerrth and on the petiole and
on the midrib above, the peduncles ancl calyx are also very woolly. The claw of
the petals is woolly; the limb broadly obovate-oblong or almost orbicular; the
styles are united below the middle into a perfect column, the calyx-lobes
deciduous; the stamens about 25. Fruit is speckled an,d very good stewed. The
specks on the fruit sma'ller.
It is marked by Decaisne as a clistinct species of Malus, but J. D. Hooker
suspects it to be a form of P. baccatn.
Habitat: Occasional in Darjeeling ancl upper Sikkim Himalaya, altitude
7,000 to 10.000 feet (2,400 to 3,40Om.), extending to Bhutan.
PYRUS VESTITA Wall.

A tree. Leaves elliptic, acute not or obscurely lobulate, serrulnte very shortly
petioled, most densely woolly benea.th ant1 on both surfa,ces when young. Marginal
lobules rare ancl nerves more numerous. Corymbs densely woolly within. The
shorter broader petals woolly within; styles 3-5 glabrous except a t the very
base.
Habitcr.t: Temperate Himalaya; from Garhwal to Darjeeling and Sikkim,
altitude 9,000 to 10,000 feet (3,000 t803.400m.).
PYRUS MICROPHYLLA Wall.
Yearly gla1)rous scanda~ltor sub-scandant shrub or a small tree. Leaflets
10-17 prrijq, smoll linetsr, oblo7rg acute derply and acu,tely deeply serra.te, very
slender ,flattened petioles. ('orymb long peduncled lax flowered, petals small
orbicular much more slender. I t is distinguished by longer pedzmcles and pedicels
and large. bluish berries a,nd 5 st?jles. Wallich's specimens have no flowers, those
of Siklrim ones are red, and the globose fruit is white or pale blue.

Habitat: Temperate Himalaya; Sirmore, Darjeeling add Sikkim, altitude
10,000 to 14,000 feet (3,400 to 4,700m.)
PYRUS WALLICHII Hook f.

A srnall tree, young parts white densely woolly, old glabrate except the
corymb. Leaves 4-6 inches; leaflets 5-9 pair, linear oblong apiculate, coriaceow,
sometimes perfectly entire, base very unequal sided, midrib stout; nerves
numerous, slender. Corymbs 2-3 inches diameter; peduncle and pedicel8 stout.
Flowers f-$ inch diameter, white. Styles 3, glabroi~s.Fruit very small, ovoid,
Q inch diameter-a very distinct species.
Habitat: Central and Eastern temperate Himalaya; Nepal t o Darjeeling and
Silskim. altitude 8,500 to 9,000 feet (2,000 to 3,000m.).
PYRUS INSIGNIS Hook f.
A small very robust tree; branchlets nearly as thick as the little finger, bud.
scales rigid, chestnut-brown, shining; young parts clothed with long rather
silky rusty brown wool, old glabrous. Leaves 6-10 inches; leaflets 4-6
pair, 3-4 inches, linear oblong obscurely crenulate soon glabrate, apiculate
in the sinus between the obscure crenatures, which are incurved in old
leaflets, pale and rather glaucoucs beneath; base unequal-sided; young petioles
densely silky. Flowering corymbs appearing with the young leaves, densely
rufously woolly, with stout peduncle and branches. Flowers crowded, inch
diamet,er; bracts linear. Calyx obconic, short, teeth traingular. Styles 3, glabrous. Fruiting coryrnbs branched from the base, 6 inches long and as broad;
branches covered with oblong white spots, pedicles short stout. Fruit globose
or broadly ovoid, 3-celled, $ inch diameter (when dry).
Habitat: Darjeeling and Sikkim Himalaya, altitude 8,000 to 11,000 feet
(2,700 to 3,700m.).
PY RUS GRIFFITHII Dcne.
A large tree, with stout branches; young twigs and leaves covered beneath
with a soft cottony wool that is deciduous in jlakes. Leaves 5-9 inches, ellipticacuminate, serrulate coriaceous, opaque above, paler beneath; nerves 12-15 pair,
slightly curved; petiole $ inch, stout channelled. Corymb 5-6 inches diameter,
branched from the base, most densely woolly. Flowers 4 inch diameter, densely
woolly white. Calyx-tube obconic, woolly; lobes ovate, membranous, sub-acute.
Petals obovate, glabrous. Stamens long. Disk tumid, 10-lobed, woolly. Styles
2, slender, glabrous. Fruit size of a pea, 1-2-celled, cells 2-seeded. Seeds
plum-convex.
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Habitat: Darjeeling and Sikkim Himalaya, altitude 6,000 to 9,000 feet
(2,000 to 3,000m.) extending to Bhutan. Rather common in and about Sonada.
PY RUS RHAMNOIDES Dcne.

A tree, usually epiphytic, very young branches and leaves tomentose and hairy,
800% glabrous.

Leaves coriaceous, very variable in breadth, 4-2 inches; nerves
12-15pair, very prominent beneath, slightly curved; petiole 4-Q inch. Corymbs
branched from the base, pubescent in flowers, glabrous in fruit. Flowers Q inch
diamater, white; pedicels slender. Calyx-tube obconic, hairy; lobes triangular.
Petals broadly oblong, glabrous. Stamens long. Disk tumid, 10-lobed, puberulous.
Styles 2, slender, united below the middle or free, glabrous. Fruit & inch
diameter, smooth, endocarp thin; cells 2-seeded. Seeds plano-convex.
Habitat: Darjeeling and Silrkim Himalaya, altitude 7,000 to 10,000 feet
(2,400 to 3,400m.).
PYRUS THOMSONI King.
A small or medium sized tree; branches glabrous, sparingly lenticellate.
Leaves 3-5 inches, elliptic acuminate serrulate, brown when dry, apparently
glabrous at all stages; base acute, rarely rounded or obtuse; nerves 8-12 pair,
spreading and arched; petiole a-Q inch. Corymb of few p r i m a ~ ysub-umbellate erect
forked. Flowers Q inch diameter;
main branches 1 inch long, di-t~ichoton~ously
pedicels slender. Calyx-tube pyriform; limb expanded; teeth ovate, obtuse.
Petals obovate, claw woolly. Stamen stout. Styles stout, united a t the middle or
base, glabrous; ovules attached in the middle of the axis. Fruit with few white
spots, crown sunk. Seeds tumid.
Habitat: Darjeeling and Sikkim Himalaya, altitude 8,000 to 10,000 feet
(2,700to 3,400m.).
Decltis~reand Wenzig and Linneaus have placed some of the species of Pyrus
under Malus, Micromeles and Sorbus. It is for the Taxonoinist to go through the
literature and examine the herbarium specimens in order to find out if some of
the Yyrus species are to be considered svnorlvms to Malus, Micromeles or
8016~
Sp. Hooker preferred to retain the species under Pyrus in his Flora of
Britali Tr~dia,.

I,'FIOrI'INIA Lindl.
Evergreen sinall trees or shrubs. Leaves coriaceous, quite entire or serrulnte;
ti pules sabolab, dewicl~rou.. Flowers small, corymbose, white. Calyx-tube
obconic limb bcleft; lobes short,, persi.,~ ,t e l ~Petals
t.
5, contorted or imbricate in

bud, orbicular or obovate, claw glabrous or woolly. Stamens 20 or more. Ovary
with a conical pubescent or woolly crown, 2-rarely 3-celled; styles 2; rarely
3, free, or combined a t the base, short; ovules 2, collateral, nearly basal in
each cell, ascending. Fruit small, globose or ovoid, l-2-seeded; flesh rather
hard; endocarp crustraceous or membranous. Seeds obovoid, triquetrous or
compressed, nearly as long as the fruit, testa coriaceous.
PHOTINIA MOLLIS Hook f.
Tree 20-30 feet. Branches slender, glabrous, with red brown bark and small
lenticels; branchlets and other woolly parts white. Leaves 4-5 inches, elliptic or
lanceolate, pale when dry, very membranous, serratures fewer and smaller towards
the base, rather suddenly acuminate; nerves 6-10 pair, spreading, arched, very
slender. Corymbs 2 inches diameter, shortly peduncled, branches spreading,
rather lax-$owered. Flowers 4 in. in diam. white, pedicelled; bracts minute,
linear, cuducous, membranous. Calyx woolly; tube hemispheric; lobes rounded.
Petals orbicular, retuse; claw very short, glabrous. Stamens not long, slender.
Disk not thickened, woolly at the base. Styles slender; stigma 2-lobed. Fruit
Q inch long, ovoid, crowned with the persistent calyx; endocarp thinly crustaceous,
septum membranous. Seeds nearly as long as the fruit.
Habitat: Darjeeling and Silrkim Himalaya, a t a low elevation of 0-1,600 feet
(0-500m.).
Genus-COTONEASTER Linn.
Shrubs or small trees. Leaves quite entire, coriaceous, usually very downy
beneath; stipules setaceous, deciduous. Flowers small solitary or in axillary or
terminal cymes, white or pink, sometimes polygamous. Calyx-tube turbinate or
campanulate; lobes 5, short, pereistent. Petals 5, imbricate in bud. Stamens 20,
inserted a t the mouth of the calyx. Carpels 2-5, adnate wholly or by their backs
only to the calyx-tube; styles 2-5, free, stigma truncate; ovules 2 in each cell,
erect, basal, geminate, raphe lateral. Fruit small, ovoid globose or turbinate.
with 2-5 bony l-seecled stones.
COTONEASTER FRIGIDA Wa.11.
A tree, 20 feet high, or large bush, deciduous. Leaves 3-5 in. oblong or oblong.
lanceolate acute. Flowers numerous in a cyme. Berries scarlct.
Habitat: Central and Eastern Himalaya; Nepal, Darjeeling and intnrior of
Sikkim, altitude 7,000 to 9,000 feet (2,400 to 3,000m.).

COTONEASTER ACUMINATA Lindl.

A deciduous erect shrub, sometimes 1 4 feet high; wood used for walking
sticks,the most constant in forni of foliage of' any Indian species. Also in their
size,about 2 inches, though in one of Wallich's specimens they exceecl 5 incheq.
Leaves usually 1-2 inches, ovate acumi?eute. The number of flowers in a cyme
1-5 flowered but it varies extremely, but solitary flowers are not
uncommon. The fruit scarlet, varies from turbinate to subcampanulate.
Habitat: Temperate Himalaya, from Sirmor and Icumaon, altitude 4,500 to
12,000 feet, to Darjeeling and Sikkim, altitude 7,000 to 13,000 feet (2,700 to
4,400 m.).
COTONEASTER ROTUNDIFOLIA Wall.
A low rigid I~orizontallyand distichously branched shrub. Leaves 9-4 inch
distichous orbiculur or orbicular-obovate mucronate glabrous or sparsely
hairy above and beneath. Flowers solitary subsessile. Fruit turbinate scarlet.
Habitat: Central and Eastern Himalaya, altitude 9,000 to 12,000 feet
(2,800 to 3,400 m.) from Nepal to Darjeeling and Sikkirn to Butan.
COTONEASTER MICROPHYLLA Wall.
A low ramous woody intricately branched densely bushy crowded and
compact shrub. Leaves 4 inch ovate or obovate acute retuse or obtuse glossy above
pubescent or tomentose beneath, margins recurved. Flowers 4 inch diameter,
white. Fruit globose scarlet.
Habitat: Temperate Himalaya, altitude 4,000 to 8,000 feet from Kashmir to
Darjeeling and Sikkim. Common in the middle and upper hill forests ascending
to about 4,000 m., extencling to Bhutan hills. This struggling shrub when full
of scarlet or red coral like fruits looks pretty. Very common on rocks boulders
and hillslopes in the Chola and Singalila range, Tonglu, Sandakphu and
Phalute, Nathula, Thangu and also a t similar teinperate or subalpine regions
all over Sikkim. I t is useti to clean milk vessels in Darjeeling and Sikkim.
Genus-CRATAEGUS Linn.
Shrubs or small trees, often spiny. Leaves simple lobed or pinnatifid; stipules
Flowers in terminal corymbose cymes, wh.te or red; bract^
cadu~ou~.
Calyx-tube unceolate or campanulate; mouth contracted; lobes 5 ,
persistent or deciduous. Petals 5, inserted a t the mouth of the calyx, imbricate
in bud. stamens many. Carpels 1.5. adnate to the calyx-tube; styles 1-5; stigma,
truncate; ovules 2 in each cell, ascending. Fruit ovoid or globose, with a. bony
l.5- celled stone. or with 1-5 bony 1- rarely %-seededstones.

CRATAEGUS CRENULATA Roxb.
A large woody rigid spinescent shrub, spines are modified branches. Leaves
1-2 inches linear-oblong, crenulate crowded on short lateral slander branchlets,
shining, nar~owedinto the very short petiole; nerves indistinct. Corymbs short,
many-$owered, glabrous or puberulous. Flowers i - 4 inch diameter, white;
pedicels slender. Calyx-tube hemispheric; lobes obtuse. Petals orbicular, claw very
short. Styles 5, inserted ventrally. Carpels 5, free for 4 of their upper part from
one another and the calyx-tube. Fruit globose, orange-red, crowned with the erect
free and protruded
calyx-lobes; pyrenes separable, faces polished, upper
between the calyx-lobes.
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Habitat: Temperate Himalaya in dry places from the Sirmor Darjeeling
to Bhutan altitude 2,500 to 8,000 feet (800 to 2,700 m.), rare in Sikkim.

Trees shrubs or herbs. Leaves alternate and exstipulate, or stipules adnate
to the base of the petiole, or opposite and exstipulate. Inflorescence various;
dowers hermaphrodite or polygamo-dioecious, the sepals petals and stamens
symmetrically regular. Calyx more or less adnate to the ovary, sometimes nearly
free, sometimes quite inferior; lobes imbricate or valvate. Petals 5 or 4, rarely 0,
perigynous or epigynous, rarely subhypogynous, imbricate or valvate. Stamens
inserted with the petals, equalling or double their number, rarely numerous;
staminodes or glands sometimes present between the stamens and the ovary.
Ovary of 2 or 3-5 carpels; usually 2 or 3-5-celled with axile placentae, less
commonly l-celled with parietal placentae; styles as many as the carpels, distinct
or combined nearly to the summits, stigmas capitate or lateral and ~ubcapitat~e;
ovules numerous, anatropous, erect or pendulous. Fruit capsular or berried.
Seeds numerous or several (solitary in Polyosma) albuminous; the albumen
rarely scanty or nearly wanting.
Genus-ASTILBE

Nam.

Erect herbs with a perennial creeping rootstock. Leaves alternate, twice
or thrice ternate; leaflets doubly serrate with prominent veins; stipules large,
adnate to the petiole, sheathing. Flowers (sometimes polygamous) small, in a
terminal panicle, spicate-racemose. Calyx slightly adnate to base of ovary with
5 (rarely 4) imbricate lobes. Petals 5 or 0 (rarely 4) perigynous. Stamens 10 or 5
(rarely 8) perigynous. Carpels 2, united below, narrowed upwarcls into a short

stigmas small capitate; ovules numerous axile. Ripe carpels dry, acuminat,e
or acute at t,he top, clivaricating, dehiecing ventrally. Seeds small, narrow,
oblong, tailed at both ends.
ASTILBE RIVULARIS Ham.
Stern and leaves with long fulvous hairs, especially about base of the petioles.
Leaflets1-4 inches, ovate, acuminate, often cordate at the base, generally scabrous
on the nerves on both surfaces. Rachis of panicle woolly-pubescent, and brownvillose; pedicels short with a small bract a t the base. Flowers green-yellow;
sepals green., subglabrous, oblong, obtuse, erect, & inch; petals absent; stamens5 opposite sepals. Young carpels but slightly united, ripe carpels 4 inch long,
deflexed. Seeds numerous.
Habitat: Temperate Himalay a, from Kashmir to Darjeeling and Sikkim to
Bhutan, altitude 5,000 to 6,000 feet (1,700 to 2,000 m.), very common.
Genus-SAXIFRAGA Linn.
Herbs, ~nostlysmall perennials. Radical leaves often rosulate ; stem leaves
alternate, (in Sect) Porphyrion subopposite, exstipulate, petiole sheathing
at base. Flowers corymbose or paniculate or reduced to 3-1, white or yellow,
rarely red. Calyx adnate to the ovary a t base (rarely free) 5 fid, imbricate.
Petals 5, perigynous. Stamens 10 (rarely 5) perigynous. Carpels 2 (very rarely
3-5) united below, narrowed upwards into a style, stigma lateral subcapitate;
ovules numerous, axile. Ripe carpels dry, opening a t the top ventrally. Seeds
small, ellipsoid in Indian species.
SAXIFR,AGA PALPEBRATA H. ,f. and T
Stem 2-5 inches, tufted high. Leaves ciliate; the lowest radical leaves
spathulate, obtuse or orbicular; cauline inch. Calyx half adnate to the ripe
fruit. Petals yellou~.Styles exceedingly short. Ripe carpels hardly equalling the
sepals. Seeds trigonous, ellipsoid, smooth.
Habitat: Kumaon to Darjeeling and Sikkim, altitude 13,000 feet (3,000 to
4,400 m.).
SAXIFRAGA CORDIGERA H. j: and II'.

stern^ 3-4 inches high. Lc:aves ciliate; lowest radical spatlbulate, obtuse

o,.

orbicular; caulinn
inch. Flowers yelloal. Styles exceedingly short,. Ripe
Ila.rdly equalling the sepals. Seeds ellipsoid, angular, smooth. testa
1 2 ~
~ ~ r n ~ u plaitled.
~hat

Habitat: ?Jepal to Darjeeling and Sikkiin, altitude 12,000 to 15,000 feet
(3,000 to 6,000 m.). An alpine species occasional but found in the snows in
surnmer.
SAXIFRAGA NUTANS H. f. and T.
Stem 5-10 inches high, densely glandular-pubescent upwards. Radical
leaztes petioled, oblong, obtuse; cauline about 1 inch, sessile, broadly &long,
upper stem leaves not overlapping. Flowers 6-12 nodding, sepals with black
gland. Petals pale yellow, spathulate, 14 times the calyx. Styles short.
Habitat: Darjeeling and S kkim, a'titude 8,000 to 10,000 feet (2,700 to
3,400 m.).
SAXIFRAGA DIVERSIFOLIA Wall.
Stems 8-18 inches high, leafy, glandular, often Jinally glabrous. Radical
leaves long-petioled, narrowed into the petiole; cauline 14-2 inches, ovate or broad
oblong. Sepals at length r~jlelezed. Petals with 4 stalked glands at their base,
1+-2 times the sepals. Styles very short. Capsule ovate-oblong. Seeds angular,
testa smooth somewhat plaited
Habitat: Alpine Himalaya; from Kashmir to Darjeeling and Sikkim to
Bhutan, altitude 9,000 to 17,000 feet (3,000 to 5,500 m.), abundant.
SAXIFRAGA STRIGOSA Wall.
Stem 4-8 inches high, somewhat rigid, paniculate upwards; upper axils
generally producing hispid bulbils, so that the Jlowers are only 1-3. Lower
subrosulate leaves 1-2 inches, sessile, oblong-lanceolate, with one or two acute
teeth. Petals white, small, exceeding the sepals. Styles short. Capsule less than 4
inch, long. Seeds minute, smooth, elliptic, angular.
Than, to
Habitat: Central and Western Himalaya; Nepal-Gossain
Darjeeling and Siltkim, altit~irle9,000 to 14,000 feet (3,000 to 4,700 m.); Lachen,
Lschoong, Singalila, Bhutan.
SAXIFRAGA PALLIIIA Wnll.
Slightly pubescent, sometimes glabrous. Radical leaves long-petioled, ovate,
dentate-crenate, upper leaves deflexed. Flowers ancl fruit very variable in size.
Style hordly any. Seeds ellipsoid, longitudinally striated by 10-12 rows of
lu horc?ce.
Habitat: Alpine Himalaya, Iiumaon to Nepal (Go~sainThan) to ~arjeeling
and Sikkim, Singalila range to Lachen, Lachoong, altitude 13,000 to 17,00°
feet (4,000 to 5,800 m.).

Saxifraga ligulata WalL

SAXIFRAGA MICRANTHA Edgw.
Pubescent. Radical leaves long-petioled, ovate, dentate-crennte. Scape 4-8 in.
with leaf-like bracts. Style exceedingly short. Seeds ellipsoid, longitudinally
striated
10-12 rows of tubercles.
Habitat: Alpine Eastern ancl Western Himalaya, altitude 9,000 t o 11,000
feet; Dhurmsala; Garhwal to Darjeeling and Sikkim, altitude 10,000 to 14,000
feet (3,400 to 4,800 m.), Guichi La, Lachen, Thangu.
SAXIFR,AGA UMBELLULATA H. f. and T.
Rosulate leaves -$ inch; cauline $ inch long, na,rrow oblong, very glandularpubescent. Peduncles $-13 inch. Petals nearly double the sepals, golden.
Habitat: Alpine Darjeeling and Sikkim, altitude 12,000 to 14,000 feet
(3,000 to 4,700 in.); Guichi T,a, Thangu.
SAXIFRAGA LIGULATA Wall.
Leaves a foot in diameter, smaller sometimes in Silikim.and Bhotan; glabrous
on both surfaces, dotted on the lower. Petals 4-1 inch long, white or rose or

purplish, orbicula~with n claw of cariable length. Fiuit snbglobose. Style very
long. Carpr.1~sometimes 3.
Habitat: Temperate Hinlalaya, frotn Kashmir to Nepal and Sikkim,
altitude 7,000 to 10,000 feet (2,400 to 3,400 m..), common; extending to the
Khasia Mountains, alt,itude 4,000 feet , Assam.
SAXIFRAGA PURPURASCENS 11.f. a.nd T.
Leaves 2-3 inches cliameter, margin undulate, pzcnctate beneath. Flowers
nodding. Peta,ls $ inch long, obovate-oblong. Styles long. Carpels elliptic-lanceolate. Fruit ercct.
Habitat: Alpine Dmjeeling a.nd Siltliim, altitude 10,'000 to 15,000 feet
(3,000 t,o 5,000 m.), Guicmhi l a . , Lachen, Yakla Pass.
Other Alpine Sakifr;lgas,-8. aristulntn H.f.&T., 8. Saginoides H . f. & T.,
8. latijlora H. f. & T. and S. cor?ypnbosa H. f. & T. are found in the interior of
Sikkim hills above Lachan, Lachung Yamthong on the way to Donkia La,
bef~eell12-18000 feet in the perpetual snow. S. flagellaris willd., with cauline
linear leaves reaches 18,000 feet.
Slender erect herbs; root perennial. Leaves alternat,e; radical long-petioled
with large st,ipules adnate to base of petiole; stipules of upper leavea small.

R ~ c c m eterminal, subebracteate. Calyx shortly adnate to the ovary; lobes 5,
valrate. Petals 5, white, or 0. Stamens 10, the 5 alternate with sepals sometimes
without anthers. Ovary 1-celled of 2 carpels endillg in two styles; ovules
numerons, attached to two nearly basal placentas. Ripe carpels very unequal,
diverging a t top, and dehiscing ventrally. Seeds 6-1G, near the base of the fruit,
ellipsoid, smooth.
TIARELLA POLYPHYLLA Don.
Stem 6-18 inches high, pubescent. Leaves pilose on both surfaces, lower
long-petioled, blade 1-3inches diameter. Sepals 4 inch long, whittish, glandular.
Petals when present shorter than the sepals. Ripe carpels one inch long, the
other $ inch.
Habitat: Temperate Central and Eastern Himalaya; from Nepal to Darjeeling and Sikkim to Bhutan, altitude 8,000 to 11,000 feet (2,700 to 3,700 m.).

+

Genus-CHRYSOPLENIUBI Linn.
Weak, succulent herbs, growing in damp or watery places. Leaves
undivided, petioled, stipules 0. Flowers axillary and terminal, short-pedicelled,
small, green or yellow, 4-merous in the Indian species, rarely 5-merous. Calyxtube adnate to the ovary; lobes 4, imbricate. Petals 0 . Stamens 8 (or 4), subepignous. Ovary 1-celled, 2-lobed above; styles short; ovules numerous.
attached to parietal placentae alternating with the stigmas. Capsule half-superior,
dehiscing a t top crosswise. Seeds small, ellipsoid.
CHRYSOSPLENIUM ALTERNIFOLIUR'I Linn.
Stem weak or succulent, somewhat leajless. Leaves 1-2 inch diameter;
oval or cordate, crenate-lobed, rounded at the top, floral leaves golden yellow.
Seeds shining, smooth.
Habitat: Typical Alipirle Himalayan, species, Darjeeling and Sikkim,
al
altitude 12,000 to 15,000 feet (3,000 to 5,000 m.), up to ~ e r ~ e t usnow.
CHRYSOSPLENIUM CARNOSUM H. f. and T.
Tufted plants, stem 2-4 inches high erect thick leafy. Leaves about 4 inch
diameter, glossy, very deep green, elliptic, obtuse, crenate-dentate, radical leaves
uitlb short sheathing scales. Flowers sessile, lurid. Calyx segmenh purple. This
may prove only a variety or form of C. alternifolium.
Habitat: Typical Alpine Darjeeling and Sikhim Himalayan, altitude
14,000 to 15,000 feet (3,500 to 5,000 m.) Yeumthong and ~iankola,near the
perpetual snow.

CHRYSOSPLENIUM LANUGlNOSUM H .f. and

[I1.

Whole plant pubc.scent and with brown-red wool. Stem 3-8 inch high, erect
leafy. Leaves 1-2 inch long. elleptic slightly crenute. Corymb loose, ternlinnl,
leafy when well developed, 2-3 inches across, with leaf-like bracts a t a few of the
divisions. Sometimes stunted and move compact.
Habitat: Eastern Himalaya; Nepal to Darjeeling and Sikkim to Bhutan,
altitude 7,000 to 9,000 feet (2,700 to 3,000 m.).
Genus-PAR,NASSIA Linn.
Glabrous perennial scapigerolis herbs. Scape angular, l-flowered, often
bearing one leaf in the middle, more rarely naked or with several leaves. Leaves
entire, radical long-petioled. Calyx-tube free or adnate to the ovary, the lobes
5, imbricate. Petals 5, white or pale yellow. Stamens 5, perigynous or nearly
hypogynous, alternate with 5 large staminodes. Ovary l-celled; style short with
3-4 (or 5) nearly simple stigmas; ovules numerous attached to the parietal
placentae opposite the stigmas. Capsule superior or half-inferior, loculicidally
3-4 valved. Seeds many, obovoid, or subcylindric, smooth, testa solnetimcs
lax; albumen hardly any (in which point Parnassia differs from the character
of the order Saxifragaceae and is therefore placed by some authors elsewhere).
PARN ASSIA MYSORENSIS Heyne.
Stem 3-8 inches high. Leaves 4-2 inch diameter, venifovm, deeply cordate.
Petals small, obovate-oblong margin entire or obscurely jimbriate, white.
Staminodes 3-lobed. Capsule 3-celled. Secds small, ellipsoid; testa somewhat
laxly reticulate.
Habitat: Temperate and Alpine Eastern Himalaya; Sikkim, altitude 8,000
to 12,000 feet (2,700 to 4,000 m.), Lachen and Yeumt,hong Mountains.
PARNASSIA NUBICOLA Wall.
Stem 4-18 inches high, subulate with 4-5 ridges under the fruit. Leaves 1-2
(some times 3) inches, ovate or cordate, oblong. Pet,als 4 inch long, white, obovate.
Staminodes broadly dilated upwards 3-lobed. Carpels and stigmas 3. Capsule
4 inch. obconic. Seeds obovoid-ellipsoid, smooth; testa reticulate, not lax.
Habitat: Temperate and Alpine Himalaya from Kashmir to Darjeeling and
Sikkim altitude 6,000 to 12,000 feet (2,000 to 4,00Om.), frequent.

PARNASSIA OVATA Ledeb.
St,em 3-8 inches high. Leaves f-f inch, ovate or ovate-oblong, often cordale;
cauline usually solitary in the lower half of the stem. Petals 4-$inch long,
spathulate-obovate, not or slightly fimbriate. Staminodes broadly dilated upwards,
3-lobed. Capsule $-8 inch., obconic below, carpels 3, rarely 4. Test,a of the seed
close. This differs from P. nubicola by the smaller size of all its parts and the
manifest style, & inch l m g .

P. pusilla PVitll. ex H. F. & T. is a stunted form of this species, with shorter
stuminodes.
Habitat: Temperate and Alpine Himalaya from Kashmir t o Darjeeling a.nd
Sikkim, altitude 8,000 t o 15,000 feet (2,700 t o 5,00Om.), frequent.
YARNASSIA TENELLA H. f. a n d T.
Stem 2-5 inches long, weak. Radical leaves $ inch board, reniform, margin
minutely erose; petiole with adnate jimbriate stipules a t the base; cauline
usually 1, cordate-ovate. Petals & inch long, obvate, green-white reJlesed
Staminodes thick, cylindric, gl andulose, cl avate at its summit. Styles 3, short,
b u t manifest. Seeds many obovoid or subcylindric, smooth.
Habitat: Temperate and Alpine Sikkim Himalaya, altitude 10,000 t,o 12,000
feet (3,000 t o 4,00Om.), Lachen and Lachoong; rather common.
Genus-HYDRANGEA
Linn.
Large shrubs or trees, in thcir young state often subscandent with smaller
leaves. Corymbs terminal, with deciduous bracts. Flowers all fertile and small,
or the exterior flowers of the corynlb sterile apetalous with the calyx-lobes
petaloid and greatly enlarged. Calyx-tube adnate t o the ovary, limb 4-6-fid.
Petals 4-5, valvate. Stamens 8-10, subepigynous. Ovary inferior; styles 2-4;
ovules very numerous, axile. Capsule 2-4-celled, dehiscing a t the apex between
the styles. Seeds minute, shortly tailed a t each end, very numerous.
HYDRANGEA ALTISSIMA Wall.
A spreading shrub, 8-15 feet high sometimes climbing on trees, branchlets
glabrous. Leaves 3-6 inches ovate-lanceolate, sometimes cordate, sometimes
narrow-lanceolate, usuall?y jinely (sometimes more coarsely) serrate or entire
except near the apex, glabrous except with tufts of' brown hairs a t the axils of
the main nerves beneath; upper petioles often winged and woolly-hairy. Cory@
pilose. Flower-buds conical, acute, but the calyp-tra-like corolla by the raptd
swelling of the stamens becomes hemispheric before falling. Flowers white; S*pals
of the radiate $owern usually entire; ~ometimes waved or slightly toothed.
8 tamens- 10. Capsule subhemispheric, compressed, broader than long.

Habita,t: Temperate Himalaya from Garhwal t o Bhutan, altitude 4,000 to
8,000 feet (10,000 feet in Sikkim) (2,000 t o 2,5OOm.), frequent. Fairly common
in and about Chungthang. Rarely epiphytic.
Cowan and Cowan consider t,his species as a synonym t o H. anomala Don.,
Recorded from Nepal in Don's Prodromus, 211.
HYDRANGEA ROBUSTA H. f. a n d T.

A spreading shrub, 8-15-30 feet high; bark buff, peeling, branchlets hairy
or pubescent. Leaves u p to 9 inches from narrow oblong to b?,oadcordate, the base
ovate never acute, sel.q.de (usually coarsely), upper surface with scattered hairs,
and adpressedly brown pilose along the nerves; upper petioles often winged, sometimes incise-serrate and subruncinate. Corymb pretty hirsute. Fertile flowers
blue, sterile white. Sepals of the radiate Jlowers sharply serrate or crenate or
undulate. Petals and stamens blue. Styles not rarely 3. Capsules subhemispheric, compressed, broader than long.
Iiabitat: Temperate Eastern Himalaya; from Darjeeling and Sikkim t o
Bhutan, altitude 5,000 to 8,000 feet (2,400 to 2,80Om.), frequent.
HYDRANGEA ASPERA Don.
Arboreous, sometimes 20 feet high, branchlets pubescent. Leaves 6-8 by
2-3 inches, lon,g lccnceolote, generally narrowed into the petiole, upper surface
with scattered minute hairs, lower microscopically m,ealy punctate and densely
clothed with long tokite hairs; petiole of the uppe~.mostleaves not at all OT but
slightly winged. Corymb hirsute. Sepals of the radiate flowers winged. serrate or
toothed, som,etirn,esquite enti9.e. Styles not rarely 4, rarely 2. Capsule hemispheric,
obscurely trigonous 07. subquadrate.
Habitat: Temperate Himalaya, altitude 6,000 to 7,000 feet (2,000 t o 2,50Om.),
from Kulnao11 to Nepal to Dnrjeeling and Sikkiin, Lachen.
HYDRANGEA VESTITA Wall.
Arborescent, 15 t o 30 feet high; branchlets hairy. Leaves 4-9 inches ovate
O"~blong,
serrate, bose sonretimeficordate; upper surface with scattered hairs, lower
"s-sella/edrind densel?, clothpd with white densely ~ a p i l l o s ehairs. Corymb hirsute.
'IOWPIR
~ ( 1 blue.
1 ~ Sepals of the radiate $ourers entire. Styles occassionall~4.

Habitat: Temperate Himalaya from Kumaon to Darjeeling and Sikkim to
Bhutan altitude 8,OOG to 10,000 feet (2,700 to 3,400m.); frequent, extending
to the Khasia Mount,ains, altitude 4,500 to 5,500 feet, Assam. Common all
around Tonglu peak, but now getting rather scarce.
Soine systematists consider H. vestita Wall. synonymous to 8.?~eteromala
Don. Widely cultivated for its beautiful white, blue pink heads of flowers.

H. stylosa H. f . and T . seems t o be a variety of this species with shorter
glabrous leaves. This species was found in Lachen 8,000 feet by ,J. D Hoolrer.
Genus-DICHROA

Lour.

A shrub. Leaves opposite, serrate, lanceolate, persistent. Panicle terminal.
Calyx-t'ulse adnate to the ovary; limb 5-6-toothed. Petals 5 or 6, thickish,
valvat,e, blue or purplish. Sta.mens 10-12, epigynous. Ovary $inferior, 1- celled
styles 3-5; ovules numerous, on 3-5 parietal placentae formed by the inflexed
margins of the carpels. Berry 2-inferior, blue. Seeds numerous, small, obovoid;
testa with large reticulations.
DICHROA FEBRIFUGA Lour

A large shrub or undershrub, stems 5-10 feet high, somewhat virgate. Leclves
3-8 inches, tapering into the petiole, pubescent or puberulous on the nerves, otherwise glabrous, usually narrow, sonletimes obovate-lanceolnte. Flowers many
pretty, blue. Petals T3, inch long. Berry finally in intense blue, almost black, the
Chinese varieties have larger flowers than the Indian.
Habitat: Sub-Temperate aad Temperate Himala3yafrom Nepal to Ilarjeeling
and Sikkinr, very comnlon a t alt,itude 4,000 t o 8,000 feet (1,400 to 3,00Om.),
abundant in the middle and upper hill forests; extending to Khasia Mountains,
altitude 4,000 t o 6,000 feet, Assam.
The shoots and bark of the root is made into a decoction and widely used
as a febrifuge by local hillmen. I n fact, it has been found to be efficacious
in malaria and other fcver and is commonly known as "Basak" among the
Nepales.
Genus-DEUTZIA

Thunb.

Shrubs with ol)l)osite 1,ranches and stellate pubosce~~ce.
Leaves opposite
serrate, ovate or lanceolate, deciduolls. Flowers white, corymbose in the Indian

species.Calyx-tube adnate to the ovary; teeth 5, small. Petals 5. Stamens 10,
subepigynous, filaments broaclly winged the wing often ending upwards in
a tooth on each side. Ovary inferior, 3-5-celled, hemispheric, or ovoid from a
ovulesnumerous, axile. Capsule 3-5-celled, hemispheric or ovoid from a rounded
base, truncate a t the summit. a t length septicidal. Seeds minute, numerous,
obovoid-ellipsoid; testa reticulate, a little longer than the nucleus, appearing
at last as a short stalk a t its base, as a point a t its summit.
DEUTZIA CORYMBOSA Br.

A handsome shrub. Leaves 1-2 inches, ovate, oblong or elliptic lanceolate,
serrate, on the under surface the stella,te hairs are often few, sometimes thickly
scattered, not matted into tomentum in the mature leaves; under surface
sometimes prominently reticulate. Flowers in corymb, pure white. Calyx
tube with scattered stellate hairs. Petals glabrous or stellately pubescent.
Habitat: Temperate Himalaya, from ICashmir to Darjeeling and Sikkim t o
Bhutan, altitude 6,000 to 10,000 feet (3,000 t o 3,40Om.), frequent in open forest
areas and road side. Used as a pretty hedge plant in Darjeeling and grown
in gardens.
Genus-PHILADELPHUS Linn.
Shrubs with opposite branches. Leaves opposite, deciduous. Calyx-tube
adnate to the ovary; lobes 4 (rarely 5), valvate. Petals 4 (rarely 5) roundish,
convolute in bntl. Stamens 20-40, subepigynous, filaments subulate. Ovary
inferior, 3-5-celled; styles 3-5, long; ovules numerous, axile. Capsule 3-5-celled,
hemispheric or ovoiti from a rounded base, truncate a t the sumniit., a t length
septiciclal. Seeds minute, numerous, obovoitl-ellipsoitl; testa reticulate, a little
longer than the mucleus, appearing a t last as a short stalk a t its base, as a point
at its summit.

A shru1). Lcaves 14-3i inches, ocnte lnnceolnie, serrate, hairy beneath; petiole

1inch. Cymes few-flowered, often with linror bracts 1 inch long; pedicels 1-iii:ch.
Calyx-teeth elongate-triangular, acute. Petals
4 inch long-.

4-3

inch long, white. Capsule

Hnbitut: Temperate Himalaya; from Kashmir to Darjeeling and Sikkim and
Bhutan, altitude 5,000 to 9,000 feet (2,400 to 3,000m.) rather common.

Genus-ITEA

Linn.

Shrubs or trees. Leaves alternate, petioled, glabrous, glandular-dentate
or crenate. Racemes axillary and terminal, long, many-flowered. Calyx-t,ube
adnate to base of the ovary, lobes 5. Petals 5, oblong, perigynous, white, valvate,
Stamens 5, perigynous. Ovary $ superior, 2-celled; style short, simple; ovules
many, axile. Capsule superior, conical or elongate, many-seeded, splitting
through the dissepiments and the style. Seeds elongate, testa loose more or less
produced a t each end.
ITEA MACROPHYLLA Wall.

A small tree, 10 t o 40 feet high. Leaves often 6 by 3 inches, broad y ovate,
acute, glandul ar-denticulate. Racemes 1-3 from several upper axile, usuully
shorter than the leaves, and like the calyx-tube puberulous. Petals closely rejle.red
on the pe ice1 between the calyx-teeth Capsule :-2 inch long, the bases of the
carpels clea~*lysunk below the limb of the calyx-tube; the calyx-teeth finally
wear off, calyx tube somewhat campanulate.
Habitat: Subtropical Eastern Himalaya; Darjeeling and Silikim to Bhutan,
altit,ude 1,000 t o 4,000 feet (300 to 1,50Om.), extending to the Ichasja Mountains, altitude 2,000 t o 4,000 feet, frequent.
Genus-RIBES

Linn.

Prickly or unarmed shrubs. Flowers often unisexual. Pedicels bracteate at
the base and 2-bracteolate a t the middle. Calyx adnate to the ovary with 4-5
epigynous lobes, or the calyx-tube produced above the ovary. Petals 4-5, small,
epigynous white yellow recl or purple-black. Stamens 4-5, epigynous. Ovary
inferior, 1-celled; styles 2, free or connate, stigmas simple; ovules numerous,
on 2 parietal placentas. Berry oblong or globose, crownetl with the calyx,
several-seeded.
RIBES GLACIALE Wall.

A shrub. Polygamo-dioecious. Leaves 1-2 inches, ~ornet~imes
48 inch long.
cordate, 3-5-lobed, crenmte-serrate, the middle lobe often elongate; or simple,
cordate-ovate, ucuminate, globrous or with scattered lmirs. Bract,s 4-k inch,
liner lanceola,te Racemes pubescent, sometimes elongate. Flowers brownish
or pink. Berries inch long, nearly glabrous.

a

Habitat: Temperate and Alpine Himalaya, from Kashmir to Nepal t,o
Darjeeling ancl Siltkiln to Bhutan, altitude 7,000 to 12,000 feet (2,400 to 4,000m.);
common and often epiphytic, somet.imes climbing, frequently seen in and about
Tonglu.
RIBES DESMOCARPUM I$. f. and T.

A shurb. Dioecious. Leaves 1-4 inch, cordate,3-5-lobed; crenate-serrate,
the lobes often elongate, softly pubescent beneakh. Racemes pubescent., often
elongate. Flowers browni.sh. Very near R. glaciale, Wall., differing chiefly by
its very hairy berries. Berries Q inch long glandular pubescent.
Habitat: From Darjeeling and Sikkim t o Bhutan, altitude 8,500 to 10,000
feet, (2,700 to 3,400m.); Common in Lachen.

R. Iuridum H. f. and T. with Sub-sessile chestnut (reddish brown) coloured
is an allied sub-alpine species with sub-reniform leaves, found in Lachen Sililiim
at an ebcaten of 10,000 to 12,000 feet.
It is allied to R. glaciate and considered as a synonym of R . ncuminaturn
Wall.
RIBES GRIFPITHII H.f. and T.
An erect shrub 8 feet high. Leaves 2-3 inches 5-lobed; lobes acu~tzinclteor caudate,
sharply serrate. Recemes 3-6 in long fle.ruoua pendent, verylax. Calyx-tube in
flower and in young fruit broadly ca?npanulate. Berry incli long, glabrous red.
Habitat: Eastern Himalaya; Darjeeling and Sikkim. altitude 10,000 t o
13,000 feet (3,000 to 4,000m.) to Bhutan altitude 7,500 feet

herb^, often with a woody perennial root,stock, or unrler-shrubs, usually
S U C C I I ~ P I ~Lcavcs
~.
alterllute or opposite. asually simplc bnt clividetl in Uryophyllull1 and T<alanchoe; s t i p l e s 0. Flowcrs often cymose, sometimes spicatcracemose in Cotyledon, or paniculate in Bryophyllum, regular, hermaphrotlite
or unisexual. Calyx 4-6-fir1 morc rarely 6-8-fid, free. Petals as many as the
"pals, free 01. connate. Stamens hypogynous or upon the petals, as many or
twice as many as the petals. Carpels usually as many as the petals (fewer in

Triactina and in a few Seclums) with a hypogynous gland or scale a t the base
of each; free, or connate below, narrowed upwards into the styles; ovules
many on the eclges of the carpels (few in Tillaea, Trianctina and some Sedums).
Follicles dchiscing down t,he inner faces, many-seeded, or 1- few-seeded in
Tilloea, Triactina ancl a few Sednms. Seeds albuminous ; embryo terete, cotyledons short.
B r y o p h y l l ~ c mcalycinum Salisb., is a succulent plant of medicinal value
oftell found in sancly soil a t the foot hills uith the characteristic sub-incised
crellate leaves from which youiig plants develop thus propagating vegetatively.
I t s recldish purple corolla is attractive, comnlonly lrnown in Bengali "Patharkuchi. Xulrrncl~oespathulata D. C. is a, similar succule~ltperennial herb with 3-4
lower leaves; easily di~t~inguished
by it,s distinct Yellow flowers; common in
Terai from Darjeeling and Sikltim to Bhutan foothills.
Genus-S E DUM Linn.
Succulent herbs. Leaves alternate or rosulate, rarely opposite; entire or
laciniate. Flowers cymose, hermaphrodite, or unisexual by abortion. Calyx
5-4-partite. Petfals 5-4, free. Stamens 10-8, the alternate ones adnate to the
petais. Hypogynous scales quadrate or cuneate, entire or emarginate. Carpels
5-4, free or slightly unitecl a t base, narrowecl into the styles; ovules very
numcrous. Follicles 5-4, many-seeded.
SEDUM BUPLEUROIDES Wall.

A low herb. 8t.enls 6-14 inches Irigh, glabrous. Leaves 4-14, ovate or ovate
ob1on.g base cordrrte or c~uriculate-bilobed. Cymes large, leaty puberulous.
Hypogynous scu1e.s black purple, broadly cuneate-quadrate. Sepals lanceolate
linear. Petals lancedate small blaclc purple.
Habitat: Nepal. Chssain Than; Darjeelivg and Sikkim, altitude 10,000 to
14,000 feet (3000 t o 4,700 m.); Lachen, Thangu.

SEDUM TRIFIDUM Wall.
Stem 3-11 inch, glabrons. Lcavcs 2-4 inch. oblong s i n u n f ~pinn,a,ti]cd, or 12
pennali$d, with liner b b n t lobes. Cymes 1~rrfy.Flowers perlicelled, p i n k Sepals
and petals linear lanceolate. follicle^ when ripe very thin-walled.

A well-ma,rked abundant species in which however the leaves vary between
wide limits.
Iiabitnt: Temperate Himalaya from Icashmir to Darjeeling a n d Sikkim,
altitude 6,000 t o 12,000 feet (2,000 to 4,000 m.), common on rocks and
on trees, epiphytic.
SEDUM MULTICAULE Wall.
Stem 3-8 inch high, usually much divided from the base. Leaves 4-1 inch
long, linear oblong, acute. Flowers subsessile, petals yellow. Cyme branches
diva~icatein fruit, usually elongate, subscorpioid. Seeds o b ~ v o i dcovered with
minute tubercles.
Habitat: Temperate Himalaya, altitude 4,000 t o 7,000 feet (1,400 to 2,400 m.),
from Icashmir to Darjeeling and Silrkim to Bhut,an; frequent.

S. crenulatum Hf. L. T., S. Hinzalense Don., S. elo?zgutum wall., S. fastigiaturn Hf. T., S. hunaile Hf. T., 8 asiuticum D. C. and S. trullipelatz~mH. f. & T
are the temperate and upper Alpine species. These are found to occur in
northern Siklrim mainly, as the Harbarium specimens show, rising from 10,000
feet to 18,000 feet in Donkia La in Donkia range.
Genus-TRIACTINA
N. f. and T.
A weak succulent herb. Leaves alternate and verticillate. Flowers yellow,
in lax leafy cymes. Calyx 5-partite. Petals 5, free, yellow. Stanlens 10. Hypogynous glands 3, linear. Carpels 3, connate to the middle; ovules several in
each carpel. Pollicles 3, connate to the middle, divaricate above, 1-seeded.
TRIACTINA VERTICILLATA H. ,f. and T.
A succulent glabrous herb like Sedurn sp. Stem 4-10 inches long. Leaves
to if inches long, entire, norrowly obouute. Plowers subsessile, ?jellow. Sepals
very small. Follicles one sceded. Seed ellipsoid, somewhat obovoid, hispid with
elongate pupillae.
Habitat: Sikkim Himalaya in upper hill temperate zone, found in and about
Lachen (8,000 feet), alt.itude 8,000 to 12,000 feet (2,400 to 4,000 m.).

Herbs; catching insects by means of glandular sticky hairs, or by means
of petioled leaves with automatically closing laminae. Flowers hermaphrodite,
regular. Calyx 4-5- (rarely -8- ) partite, or sepals free imbricate persistent.
Petals and stamens as many as the sepals, hypogynous or nearly so. Ovary
nearly free, globose or ovoid, 1-3-celled; styles 5-3, capitate fimbriate or bificl;
ovule: numerous, on parietal placentae equal in number to the styles. Capsule
membranous 5-3-valved, many-seeded. Seeds with fleshy albumen; embryo
cylindric or minute.
Genus-DROSERA

Linn.

Perennial herbs, scapigerous or with a leafy stem, glandular-pilose. Leaves
rosulate or alternate, usually circinate in vernation; stipules 0 ur scariose and
adnate t o the petiole. Calyx free fkom the ovary, 4-8-partite, sepals persistent.
Pet,als 4-8, hypogynous or scarcely perigynous, white or rose, withering persistent.
Stamens as many as the petals, hypogynous or scarcely perigynous. Ovary
1-celled with 2-5 styles; ovules parietal, numerous. Capsule loculicidally 2-5valved. Seecls numerous, in the Indian species obovoid-ellipsoid with the testa
black smooth reticulate not lax.
DROSERA BURMANNI Vaht.
Leaves 4-14 inch all radical rosulate cuneate spathulate, stipules equalling half
the petiole. Scapes 2-8 inch high, 1-3 glabrous. Racemose with glabrous pedicels,
Flowers ~ e d Calyx
.
minutely papillose, styles 5 undivided.
Habitat: Throughout India in the Plains, common in Burclwan to Birbhum
(Santineltitan), West Bengal, t o the base of the Himalaya, extending to Burma;
abundant; ascending to 4,000 (2,700) in the East Himalaya. The author has not
yet seen it in Darjeeling and Siltkim.
Drosera peltata Sm. reported from the Temperate zone of Central Nepd by
S. Kitamura, altitade 2,700 to 3,400 m., is likely to occur in Siltkim Himalaya
too although the author never found this sps-ies in Darjeeling and Sikkim.
Famil y-HAMAMELlDEAE.
Trees or shrubs, often with stellate pubescence; proaenchyma of the wood
market1 with discs as in the Couiferae. 1,eaves alternat,e, petiolntc, simple or

palmately lobed; stipules 1-2, rarely wanting, deciduous 01- rarely persistent.
Flowers hermaphrodite or unisexual, collected int,o heads, spikes, or close
racemes, or spikes. Calyx small or 0, adnate to the ovary; free in Distylium.
Petals 0, or 4-5 perigynous or nearly epigynous. Stamens 4-numerous, perigynous, or in Distylium hypogynous; anthers dehiscing longitudinally; the
valves deciduous in Loropetalum. Ovary 2-celled; styles 2, separate and
ultimately divaricate, persistent (cleciduous in Altingia); ovules 1-numerous,
&xile,pendulous. Capsule woody, dehiscing at the vertex across the dissepiment
SO as to split each style in two, and in some genera also afterwards imperfectly
dehiscing through the dissepiment; enclocarp often horny separating from the
exocarp. Seeds 1, or many when usually only the lowest in each cell is perfect,.
Genus-BUCKLANDIA

Br.

A tree attaining about 100 feet high. Leaves alternate, cordate-ovate,
&cuminate, entire, long-petioled; stipules solitary or in pairs, large, oblong,
coriaceous, deciduous. Inflorescence of 2-5 pecluncled heads, a t first enclosed
between a pair of stipules; flowers adnate by their calyces, about 8 in a head,
polygamous. Calyx-tube adnate to the ovary; limb 6-lobed. Pctals in the $
flower linear-spathulate, fleshy, variable in number; in the $? rudimentary.
Stamens 10-14 (in the $? 1 one); filaments long. Ovary half-inferior, 2-celled;
styles 2, separate, soon divaricate; ovules in each cell 6 in two rows. Capsule
nearly superior, woody, subglobose, endocsrp horily, showing a tendency to
separate from the exocarp. Seeds in each cell 6, oblong, trigonous; the upper
wingless solid, without any embryo, the lower one in each cell winged fertile.
BUCKLANDTA POPULNEA Br.
A tall erect poplar like tree 50 to 100 feet high. Branches and adult lea.ves
glabrous. Leaves 3-8 inches with a cartilaginous edge, quite entire or 3-cuspidate
especially in young plants, petiole 1-5 inches, glabrous or when young densrly
silky with brown harir.s. Stipules large, Jleshy, co~tspicuous.Peduncles (at least
at first) densel?/ brown silky; as are young ovaries. Flowers white.
Iiditnt: Temperate Himalaya, from Nepal to Darjeeling and Sikkim Hills
to Bhutan, altitude 6,000 to 8,000 feet (1,700 to 2,80Om.), extending to the Khnsia
Mountains, altitude 4,000 t o 6,000 feet, Assam. It is a very common somewhat
ornamental tree grown along the roadside or in the pla.ntation for its useful
timber used extensively for planking, beams, rafter, etc., and good material
for charcoal. The planks are nsed for making tea chests too.

Trees, or shrubs often climbers. Leaves alternate sub-opposite or opposite,
sometimes ternate, petiolerl, entire, simple (in Illigera 3-foliolate); stipules 0,
Flowers bracteolate a t base in the tribe Gyrocarpeae cymose; in the Combreteae
spicate or racemose (the racemes often panicled); not rarely poIygamomonoecious. Calyx-tube adnate to the ovary and produced above it (sometimes
t o a great length), the limb of 4-5 (rarely 4-7) valvate lobes. Petals 4-5 or 0
(rarely 6-7). ~ t i m e n 4-5
s
or 8-10 on the calyx; in the Gyrocarpeae the filaments
have staminodes attached a t the base, and the anthers dehisce by recurved
lateral valves. Ovary altogether inferior 1-celled; style simple, stigma simple
or in Illigera sinuate almost lobed; ovules 1-7 (usually 2-3) pendulous from the
apex of the cell. Fruit coriaceous or drupaceolxs, generally indehiscent, ovate,
angular or very commonly winged; in Calycopteris and Gyrocarpus crowned
by the greatly enlarged calyx. Seed 1, without albumen: cotyledons in
Terminalia and others convolute; in Combretum and others plano-convex.

Large trees. Leaves alternate or sub-opposite, exstipulate, entire or slightly
crenulate, often with glands on the petiole or near the base of the midrib beneath.
Flowers small spicate, the racemes spikes sometimes panicled, hermaphrodite
or the upper flowers on the racemes males; a narrow bract a t the base of each
flower, soon deciduous. Calyx-tube produced above the ovary with a campanulate mouth, limb of 5 short valvate triangular lobes, deciduous. Petals 0.
Stamens 10 inserted on the calyx tube; epigynous disc within them densely
hairy. Ovary 1-celled, inferior ; style long; simple; ovules 2 or. 3, pendulous
from the summit of the cell. Fruit ovoid, very various in size, smooth or angular
or winged with 2-5 wings, inclehiscent, coriaceous. 8eecl solitary, exalbuminous,
cotyledons convo1ut.e.
TERMINALIA TOMENTOSA Bedd.
At.tains 50-100 feet; bark greyish black with deep verticle ,fissures. Leaves 4-8
inches, elliptic, opposite, serrate, petiole & inch, with two wartlike glands near the
base of the leaf. Flowers (lull-yellow, often attacker1 by a Cynips producing
numerous galls which stimulate fruit,. Bracteoles very small. Calyx-teeth
Pruit 1-2
without tomentose villous or glabrerjcent leaf. Young,ovary villo~~s.
~ n c h ohovgid
.
wings hrosd, ,~frialion,sextended to the edgc.

Habitat: Common in the sub-Himalayan tracts of the North-Western Himalaya from Nepal to Darjeeling and Sikkim foothills, ascending to 4,000 feet
(1,700 m.); very common in the Terai and Duars.
This species is considered by some as a synonym of Terminalia crenulata
Roth.
TERMINALIA MYRIOCARPA Heurck and Muell.
Attains 50-120 feet, the innovations pubescent-tomentose. Bark greyish
brown rough, peeling off in verticle jiakes. Leaves 4-8 inches, oblong or elleptic,
acute opposite serrate base obtuse, nerves numerous and very parallel, upper
sub-opposite; petiole about 4 inch, usually with two glands at its apes. Spikes
dense, panicled, bracteoles and young ovaries villose. Flowers cream
coloured beconzing pink almost red and attractive. Epigynous disc with very
little or no hair. Fruits
inches long, exceedingly numerous, minutely
villous, broad two wings each 4 inch wide puberulous, the third acute hardly
winged, yellow.
The tree is very attractive and can easily be distinguished when i t
is in full bloom, the tops appearing pinlc and the middle white changing
with age the colour of the panicles.
Habitat: Subtropical valleys in the foothills (Terai and Duars) of Darjeeling
and Sikkim hills to Bhutan, altitude 1,000 to 4,000 feet, abundant everywhere.
The tree is locally known as Panisaj in Nepali, timber is heavy and strong
and much used for house building and other domestic purposes.
Two other well-known species of medicinal value, namely T. belerica Roxb.
commonly known as 'Bahern', and T. chebula Retz. the myrobolans, locally
known as 'Harra' (Horitaki) arc often nlet with in the lower hill forest and climbs
up to upper zone also growing with Phyllmzthus emblica Linn. (Amloki?. The
fruits of these three trees are the ingredients of the much used preparation
known as "Trifola", a valuable medicine for stomach troubles.
Combreturn decan.drum Roxb. (Nspali-Icali Lahara). This is one of the most
common large climbing scandent and pendent shrub covering shrubs and trees

often met with along the roads over the hillsides and in the terai Sal forest of
the lower and middle hill forest. up to a,bout 3,000 feet. It is easily spotted by its
delicate lilac tinge of its shoots, ~rlabrousublong acuminate leaves, creamy
white bracts of terminal raceme or panicle, which attracts notice from a dis.
tance.

Genus.-MY RTACEAE.
Trees or shrubs, rarely herbs. Leaves opposite, seldom alternate or whorled,
petioled, simple, entire, rarely denticulate or crenate, 3-nerved or pinnatelynerved and usually with an intramarginal nerve, generally coriaceous and
dotted with pellucid glands. Stipules if present small and deciduous. Plowera
regular, very rarely irregular, hermaphrodite or polygamous by arrest, axillary,
solitary or in spikes cymes corymbs or heads, naked or with an involucre, often
with 2 bracts a t the base, whitc, pink, purple, or yellow, never blue. Calyx
superior or +-superior, limb 4-5 many-fid or -partite, persistent or deciduous,
valvate or imbricate, sometimes entire or closed in bud. Petals inserted on
a disk surrounding the cavity of the calyx, equal in number to the calyx-lobes
and alternate with them, rarely 0. Stamens usually numerous, inserted with the
petals in several rows, rarely definite and alternate with the petals; filaments
free or more or less coherent a t the base or in bundles opposite the petals; anthers
small roundish with parallel cells bursting longitudinally. Ovary inferior or
$-inferior, crowned by a fleshy disk, 1-celled with 1 or more ovules, or 2-manycelled with numerous ovules; placentation axile (parietal in Rhodamnia);
style terminal rarely lateral, smooth or bearded a t the summit; stigma undivided.
Fruit usually crowned with the calyx-limb, either 1-celled and 1-seeded by
arrest, or 2-many-celled with loculicidal or septicidal dehiscence; or baccate
and indehiscent with the cells many-seeded or 1-seeded by arrest. Seeds angular
cylindric or compressed; testa hard or membranous, sometimes winged; albumen
0;embryo straight curved or spirally twisted, cotyleclons usnally short and
obtuse sometimes combined into a mass with the radicle, very rarely leafy,
radicle often thick close to the hilum.

Genus-EUGENIA

Linn.

Trees or shrubs, smooth or rarely tomentose or villous. Leaves opposite rarely
alternate, coriaceous or membranous, pinnate-nerved. Inflorescence centripetal
with solitary axillary flowers, or in short racemes (leafless branches), or centrifugal in dense terminal cymes, or in terminal or lateral t,richotomous panicles.

Bracts usually small and deciduous. Calyx-tube globose or more or less elongate;
lobes 4 rarely 5. Petals 4 rarely 5 or more or 0,free and spreading or united
in a calyptra. Stamens numerous, in many rows, free or slightly combined into
4 bundles, filaments filiform; anthers small, versatile, bursting longitudinally.
Ovary %more rarely 3-celled; style filiform, stigma small; ovules numerous in
each cell. Berry drupe like, rarely dry and fibrous, crowned with the persistent
calyx limb. Seeds few, globose, variously compressed, testa membranous or
cartilaginous; embryo thick and fleshy, radicle short, cotyledons thick more
or less united or distinct.

EUGENIA JARIBOS Linn.
A moderate sized tree, 15 to 30 feet high; branchlets compressed or subPgonous. Leaves variable in length, 1 i - 2 inches broad narrowly lanceolate
acu,munate, attenuated at both ends. nerves reticulate, beneath; midrib stout;
petiole short and stout, & inch or less. Flowers white. Calyx-tube turbinate,
produced aboz-e the ovary; lobes j,ound. Berries 1-2 inches diameter, white
sub-globose c~.ownedwith 4 persistent calyx-lobes.
Habitat: Indigenous in the Sikkim Terai often cultivated for its edible
fruits, known popularly as Rose-apple, Jamrul in Bengali.
Some consider this species as a synonym of Jarnbosa vulgaris DC.

EUGENIA liURZII Duti~ie.
A large tree 40-100 feet, bark yellowish white thin. Branchlets white,
compressed or subtetragonous. Leaves 4-7 inches, more or less broadly
lanceolate, acute or attenuate obtusely acu?ninate, coriaceous; pale beneath,
shining a little on the upper surface; lateral nerves slender but prominent;
petiole 8-) inch. Cymes about 5-jiowered. Plowers white, often a t the axils of
fallen leaves. Calyx-tube i-) inch, the produced portion
inch; lobes inch,
reflexed after,powering, Petals $ inch. Filaments slender. Style persistent. Berry
4-$inch, 1-2-seeded, smooth, crowned with the spreading ca1y.c-limb, edible.

a

Habitat: Common in Darjeeling and Sikkim, altitude 1,000 to 5,000 feet,
(300 to 1,700 m.), extending to the Khasia Mountains, Mishmi, Cachar, Assam.

EUGENIA WALLICHII Wight.

A medium sized tree, 20-60 feet tall. Branchlets quadrangular. Leaves
opposite, lanceolate, elliptic-oblong, acuminate, coriaceous, rusty coloured
beneath shining smooth above. Cymes 4& by 1% inch corymbose, axilary and
terminal shorter than the leaves. Flowers pedicelled, white; calyx tube 4 inch
long suddenly contracted at the base, lobes prominent, persistent; petals
frequently expanding before droppingoSf; styles long persistent. Berry about
inch, oblong, crowned with cup-shaped calyx limb.

+

Habitat: Common in the foothills, of Terai and Duars of Darjeeling
and Sikkim Himalaya (0 to 1,000m.).
This is the Roxburgh's E . praecox Roxb. Wight changed the specific
name to E. Wallichii. Cowan and Cowan in their Trees of Northern
Bengal formed a new combination Jambosa praecox (Roxb.) Cowan and
Cowan.
EUGENIA CLAVIFLORA Roxb.
A tree or a .large shrub. Lmves 3-6 by about 14 inches, rather closely
nerved. Flowers clavate sessile or subsessile umbelliforrn at the base obtusely
acuminate lanceolate narrowed corymb. Berries are $ inch long including 4
inch, crowned with cyathiform base of the projecting calyx-limb, edible.
Flowers in March, fruits in May.
Habitat: Common in lower hill forests of Darjeeling and Silrkim,
altitude 2,000 to 4,000 feet, (900 to 1,400m.), extending to the Ichasia
Mountains, Assam.
EUGENIA TETRAGONA Wight.

A large tree, 30 to 80 feet high, branchlets quadrangular, with the
ang1e.s often winged. Leaves 5-6$ by 2$ inches, lancmlute, obtusely acurninate
attenuated at each end, dots minute but not pellucid; petiole about 2 inch.
Corymbs umbelliform. The jowers are sweet-scented. Calyx-tube narrow
below, suddeniy en1urging at the throat; lobes small, rounded. Petals calyptrale.
Fruit size of a large pea, globose, edible.
Habitat: Occasio~lalin Darjeeling and Silrkim hills, extending to Bhutan, and
the Khasia Mountains, Assam, altitude 4,000 to 6,000 feet (1,000 to 2,000m.)-

This species is considered synonymous t o Syiygium tetrqonum Wall.

E, romosi,ssimu Wall., is allied to E. jambosa, clearly distinguished by
pell,~cidpunctateleaves and densely glandular petals. I t is common in the
lower hill slopes between Tista and Jaldhaka rivers.
E. l o d d a l i o i d ~Well.,
,~
is allied to E. E. leptanthn Wight, it is also reported
to occur in the foothills, the former rises up to 4,000 feet in the Darjeeling
District and Silcliim.

Herbs or shrubs, more rarely trees, sometimes climbers. Leaves opposite
or rarely whorled, generally petioled, entire or nearly so, often palmately
3-5-7 nerved from near the base t o the apes (usually pinnate-veined in
Memecylon); stipules nil. Flowers spiked panicled or corymbed, rarely
solitary or clustered, regular, hermaphrodite. Calyx-tube united by vertical
walls to the ovary, rarely nearly free; limb usually 4-5 (sometimes 3 or 6-)
lobed, sometimes truncate, rarely falling of in a cap. Petals as many
as the calyx-lobes, ~ o n t ~ o r t e din the bud, on the margin of the
calyx-limb. Stamens as many or more than (frequently twice as many as)
the petals, inserted with them; alternate stamens often shorter sometimes
rudimentary, filaments bent inwards in the bud; anthers opening a t
the summit by one or two pores, rarely by slits down the face; connective
often appendaged near the base by bristles tubercles or a spur. Ovary
4-5 (rarely 3- or 6-) celled (in Memecylon 1-celled); style simple filiform,
rarely short; ovules very many (except in Memecylon), placentas in the
Melastorneae axile, in the Astronicae pariet,al, in Memecylon free central.
Fruit included in the calyx-tube, capsular or berried, breaking u p
irregularly or hy slit,s through the top of its cells. Seeds minute, Yery
Inany (in Memecylon one only); albumen nil; cotyledons short (or in
some of the Meinccylcae long thin convolutc).

Herbs or shrubs, mostly erect and setose; branches commonly tetragonous
Leaves oppositc or somctilnes ternate, entire, subcoriaceous, 3-7-nerved.
Flowers terminal, solitary capitate or panicled, purple ma,uve or white,

often bracteate. Calyx-tube ovoid, carrying stellate hairs or pectinate
scales; limb 5- or 4-fid, usually stellately hairy (in 0, aspera and 0,
Rheedii wit,h simple hairs). Petals 5-4. Stamens 10 or 8, equal or subequal;
anthers oblong, truncate attenuate or beaked; connective not produced
at the base, slightly swollen or with two tubercles. Ovary inferior, 4-5.
celled, more or less adherent to the calyx, setose a t the apex; style
long, simple; ovules very numerous on placentas radiating from 'the
axis. Capsule opening by 4-5 pores in its free vertex. Seeds very many,
curved through half a circle, covered with minute elevated points.
OSBECKIA CHINENSIS Linn.
Stems 2 feet, branches descending, tetragonous, with adpressed hairs.
Leaves commonly 2 inches, broadly oblong narrow-oblong, sometimes 6
inches, long-linear, in the Parasnath variety (in Behnr) e l l i p t i ~ - ~ b l ~ ~ ~
from a subcordate base, acute, 3-5-nerved, hairy on both surfaces;
inch. Bracts ovate, on the back glabrous or
petiole less than
with a few scattered hairs. Flowers capitate Calyx-teeth lanceolate,
glabrous, not keeled on the back, ciliate on the margin; hairs at theis
tips not spreading stellate. Petals 4 inch, mauve. Ant,hers with a beak
about half their own length. Bristles on the apex of the ovary about
16. Fruit $ inch wide (or much larger in the Parasnath variety), ovoid,
with a short neck, often glabrous, sometimes with few or several pectinate
sca1e.s or bristles, calyx-limb never persistent.

t

Habitat: Abundant in the Terai from Kurnaon to Darjeeling and
Sikkim to Bhutan, lower hill forest up to altitude 4,000 feet (1,40Om.),
extending to the Khasia Mountains, Assam.
OSBECKIA STELLATA Wall.
Shrub 4-6 feet, branches tetragonal, short adpressed rigid with hairs.
Leaves 3 inches, lanceolate, 5-nerved, w-ith short hairs on both surfaces or, in hot
moist valleys, glabrous, narrowed or sub-cordate at the base; pctiole # inch.
Flowers large, rose-purple, clustered or in ?omezuhat close corymbs; bracts ovate,
acute, not very hairy on the back. Calyx-tube so deqs~elyclothed with stellate
white yellow or brown hairs as to have a woolly appearance and texture. Bristles
on the apex of the ovary about 26. Fruit 2 by 4 illoh irrcliiding the short neck,
ovoid-oblong, densely wool1y.

Hahitat: Himalaya Terai from Kumaon to Darjeeling and Sikkim hills
to Bhutan, common; ascending the hills up to altitude 5,000 feet (1,700m.).
OSBECKIA CRINITA Benth.
Shrub 4-8 feet, much branched, branches with spreading hairs. Leaves 2-4
inches, lanceolate or elliptic- lanceolate, bristly on both surface, narrowed or
subcordate at the base; petiole i - 2 inch. Flowers large (generally smaller than
those of 0 stellata), 4-jid and not infrequently 5-fid, purple or pure white, i n
somewhat close corymbs; bracts ovate, acute, usually very hairy on the back.
Calyx tube with many stellate rufous brown hairs, teeth stellate hairy. Bristles on
the apex of the ovary about 20. Fruit $ inch including the neck, ovoid,
suddenly narrowed into the cylindric neck, often nearly glabrous.
Habitat: Very common in open places and hill sides of Darjeeling
and Sikkim hills to Bhutan, altitude 4,000 to 8,500 feet (1,400 to 2,80Om.),
abundant; Khasia Mountains, altitude 3,000 to 8,000 feet.
OSBECKIA ROSTRATA Don.
Erect, 4-8 feet, virgate, hardly divided except towards the corymb.
Leaves 3-8 inches, 5-nerved, often i n whorls of three, broadly lance01ate,
glabrous or with long hairs scattered on both surfaces; petiole 3-9
inch. Corymb often with elongated branches; bracts ovate, glabrous or
little hairy. Calyx when young glabrous or somewhat densely stellate hairy.
Petals rose-purple. Bristles on the apex of the ovary 0 or about 20.
Fruit
inch, generally glabrous finally, sometimes with scattered stellate
hairs.
Habitat: I n the swamps at the foot of the Himalaya, from Nepal to
Darjeeling and Silrkim hills, abundant extending to the Khasia Mountains.
Assam, altitude 500 t o 1,000 feet (140 to 350m.).
OSRECKIA NUTANS Wall.
A woody branching small shrub. Leaves commonly 13 by $ inch, narroivly
lanceolate 3-nerved, glabrous striolate above scabrous on nerz;es breneath; petiole
4 incll. Flowers in small clusters, mauve-purple, not, very large. Calyx
tube with pectinate scales betmeen the bases of the calyx-teeth. &lit
inch broad, campanulate, truncate, often nodding.

Habitat: Subtropical Himalaya from Silrkim eastwards, altitude to 500
2,500 feet (100 t o 1,00Om.), frequent, extending to the Ichasia Mountains,
Assam.
OSBECKIA NEPALENSIS Hook.
A shrub; branches with adpressed hairs. Bracts ovate, glabrous, villous,
centre of the backs villose. Flowers purple-mauve or white. Fruit 2 by 8 inch
campanulate, t~uncate, scales permanent.
Habitat: Subtropical Himalaya from Nepal eastwards to Darjeeling and
Sikkim hills (0 to 3,50Om.), extending to t,he Khasia Rlountains, altitude
0 to 4,000 feet, Assarn; abundant.
Genus-MELASTOMA Linn.
Strigose or villous shrubs. Leaves petioled, oblong or lanceolate, entire,
3-7-nerved. Flowers terminal, solitary clustered or panicled, showy, purple,
5-(rarely 6-7-) merous. Calyx-tube with simple (rarely with penicillate) hairs,
lobes deciduous. Petals equal in number to the calyx-lobes. Stamens twice as
many as the petals, very unequal, alternate longer ones with purple anthers
having the connect,ive long-produced a t ba,se and terminat,ing in two lobes, the
shorter ones having yellow anthers the connective not produced but with two
tubercles in front. Ovary more or less united to the calyx-tubc, 5-(rarely 6-7-)
celled, apex bearing bristles; style filiform, simple; ovules very numerous,
placentas axile, radiating. Fruit coriaceous or somewhat berried, bursting
irregularly. Seeds minute, very many, curved through half a circle, minutely
punctate.
MELASTOMA MALABATHRICUM Linn.
A spreading shrub 4 to 15 feet high. Stems with short dense hairs
adpressed or spreading. Leaves 3-4 inches broad-lanceolate, with adpressed
scabrous hairs above. petiole inch. Bracts large elliptic narrowed into a stack
generally enclosing the buds. Flowers 1-5, clustered, mctuvp-purple, pink; calyx
tube with scaly hairs, teeth often i-518 inch, not shorter than the tube.Fruit
inch wide, short-ovoid, truncate, becoming pulpy within.
Habitat: Throughout India very abundant, from sea-level up to altitude
6,000 feet (3,600m). I t is known as the "Indian Rhododendron" of the English
denizens. Exceedingly common in waste places along the fringe of or on the

Melactoma malnbathrlcum Lian.

open areas of the forests, hill sides and open places, along the road sides,
and abundant in the foot-hill, terai, duars and in the middle and even in the
upper hill forests of Darjeeling and Sikkim.
MELASTOMA NORMALE Don.

A large shrub, with obusely staggy of branches, ~xaching20 feet in the interior
Himalaya. Leaves 3-5 inches, lanceolate, with short patent hairs, petiole f-$
inch. Bracts not large nor enclosing the buds; Flowers 3-10, clustered, rose
purple; petals brighter, more rosy mauve than i n ill. malabathricum; calyx
teeth hairy within. Fruit as in M . malabathricum or rather larger.
Habitat: Common from Kepal to Darjeeling and Sikkim hills to Bhutan, altitude 2,000 to 6,000 feet, (500 to 2,00Om.), extending to the IChasia Mountains,
altitude 4,000 feet, Assam ; frequent.
Genus-OXYSPORA Dc.
Large spreading shrubs with drooping branches terminated by large, lax,
almost naked panicles of rose-purple flowers. Leaves opposite, long-petioled,
large, 5-7-nerved, ovate, acuminate, uppermost pair below the panicle often
sessile much smaller and subcordate a t base. Panicle long, sometimes narrow;
branches decussate; bracts very small. Calyx-tube ovate-cylindric; teeth 4,
short, triangular. Petals 4, subacute. Stamens 8, of which 4 are purple with
longer filaments, 4 are yellow; anthers narrowed upwards, a t top opening by
one pore, produced at base, connective with or without appendage. Ovary
inferior, 4-celled, apex glabrous; style simple, elongate; ovules very many,
place~ltasaxile, radiating. Capsule dry, elliptic, elongate, with 8 ribs. Seeds
very many, falcate; raphe lateral, produced at top in front into a point.
OXYSPORA PANICULATA Dc.

A pretty shrub, 2 to 5 feet high, branchelets panicles and nerves of leaves
beneath with stellate pubescence. Leaves 4-5 inches, in some specimens attaining 15 inches, ovate, ellilltic, 5-7-nerved, nerves distinct, acule; petiole 1-2 inches,
at its apex are some rough bristles. Flowers rose-purple 01. red i n drooping panicle. Longer stamens with the anther-cells diverging below the truncate
base of the connective where the filament is attached. Fruit 8 by inch long,
elliptic.
Habitat: Subtropical and temperate to Himalaya, from Nepal to Darjeeling,
and Sikkin hills to Bhutan, altitude 3,000 to 8,000 feet (1,000 to 2,70Om.), extend-

ing to the Ichasia Mountains, altitude 3,000 to 5, OOOfeet, Assam; common,
Abundant in and about Darjeeling almost everywhere and in the interior
of Si]<l<imcovering the hill sides. It is attractive handsome shrub often noticed
along the hill sides with its long pendent penicles bearing ~ttractivepink or
red flowers.
Genus-SONERILA

Roxb.

Herbs, sometimes woody a t the base, nearly always small, many stemless,
Leaves opposite, equal or unequal, from round to linear, entire or serrulate,
3-5-nerved. Flowers in racemes or scorpioid spikes, mostly red. Calyx-tube
campanulate or long-funnel-shaped; teeth 3, short. Petals 3, acute or obtuse.
Stamens 3 (in 8. obliqua 6), equal; anthers obtuse or attenuate at the top,
cells a t the base shortly divaricate; connective without appendage. Ovary
inferior, 3-celled, glabrous a t the apex; style simple, filiform; ovules many,
placentas axile. Capsule obovoid, trigonous, elongate funnel-shaped, or campanulate, opening a t the top by 3 valves. Seeds very many, smooth or covered
by glandular points or small tubercles, ovoid or ellipsoid; raphe simple or running out into a lateral appendage, sometimes overtopping the seed.
SONERILA KURZII C. B. Clarke.
An almost stemless herb. Leaves 4-2 inch diameter, orbicular nerved from
the base with many long patent hairs, subentire, cordate at the base; petiole
+-12 inches, with long patent hairs. Peduncle 1-2 inches, with many patent
hairs; pedicels crowded, subumbelled. Petals 318 inch, broadly elliptic, obtuse,
rose-mauve. Anthers narrower upwards, hardly acum.nafed.
Habitat: Darjeeling and Sikkim, Rungit Valley, altitude 4,000 to 5,000 feet
(1,400 to 1,80Om.), Rungbee Valley, altitude 2,000 to 3,000 feet.
Genus-SARCOPYRAMIS

Wall.

An erect glabrous herb; stem quadrangular. Leaves petioled, ovate or
litnceolate, serrulate, 3-nerved. Flowers in small clusters pedicelled or nearly
sessile, axillary and terminal, small, rose-purple. Calyx-tube glabrous, obpyramidal, 4-winged; limb very short, 4-toothed. Petals 4, ovate. Stamens 8, equal;
anthers oblong, scarcely produced a t the base, connective appendaged at the
b a ~ ewith a spur. Ovary half-adnate to the calyx, 4-celled; style filiform; omlea

very many, placentas a'xile. Capsule crowned with four large scales, opening by
4 valves at the top. Seeds numerous, obovoid, covered with prominent raised
points, raphe not excurrent.
SARCOPYRAMIS NEPALENSIS Wall.

A low herb; stem often 2-6 inches, succulent, weak, sometimes 18 inches
with thick woody branches. Leaves 2-4 inches, from ovate to lanceolate,
oblong-acuminate; petiole a-1 inch. Calyx-tube glabrous, mouth very wide
sometimes with minute bundles qf hairs between the bases of the teeth. Petals
scarcely $ inch. Fruit about inch, quadrangular.
Habitat: Nepal to Darjeeling and Sikkim hills, altitude 4,000 to 9,000 feet
(1,400 to 3,00Om.), plentiful. Extending to the Khasia Mountains, altitude
4,000 to 6,000 feet, Assam; plentiful.
Genus-MEDINILLA

Gaud.

Branching shrubs, erect or scandent. Leaves opposite or whorled, entire,
often fleshy, glabrous in all the Indian species, usually longitudinally 3-9-nerved.
Flowers in terminal panicles or lateral cymes, white or rose, with or without
bracts, 4 or 5 rarely 6-merous. Calyx-tube ovoid or cylindric, limb truncate
or obscurely toothed. Stamens twice as many as the petals, equal or nearly equal
(rarely unequal); anthers opening a t the top by one pore; connective not (or
very shortly) produced a t the base but having two tubercles in front and a spur
behind. Ovary inferior, 4-6-celled, usually glabrous a t the apex; style filiform;
ovules very many, placentas axile. Berry crowned by the limb of the calyx. Seeds
very many, ovoid or subfalcate, raphe often thickened and excurrent.
MIDINILLA RUBICUNDA Blume.
An erect or scandent shrub with striated branches. Leaves 2-6 inches,
elliptic or lanceolate, narrowed at both ends, 3-6 nerved, one pair or nerves
often starting inch. above the base of the leaf; petiole 0-A. inch. Peduncles rarely
1 inch. Anthers a t the base very shortly produced, spur of the connective very
short. Fruit i-i inch diameter, ovoid when ripe black, edible though insipid, rim
of the calyx then evanescent.
Nabilat: Subtropical Himalaya from Darjeeling and Siklum eastward (700 to
1,70(~m.),extending to the Khasia Mountains, altitude 2,000 t o 5,000 feet,
Assam; common.

MEDINILLA HIMALAYANA Hook. f.
A shrub. Lpaves 21 inches, 3-5-nerved almost from the base, obtusely
acuminate; petiole not Q inch. Flowers $ inch diameter, rose. Anthers 2-tubercled
at the base, connectice zuitl~outa spur. Berry inch diameter, spherical.
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Habitat: Darjeeling and Sikkim, altitude 3,000 to 6,000 feet, (1,000 to
2,OOOm.): extending to the lchasia Mountins; Assam, altitude 5,000 fzet.
MEDINILLA PAUCIFLORA Hook f.
A shrub, ultimate branches sub-quadrangular. Leaves 1& inches, sessile,
broadly elliptic, 3-nerved from the base, abruptly acuminate. Cymes strictly
terminal, very short, trichotomous few flowered. Flowers $ inch diameter, very
shortly pedicelled. Calyx-tube campanulate, limb obscurely 4-toothed. Anthers
small, 1 near, with two tubercles at the base, connective without a spur.
Habitat: Darjeeling and Sikkim. Kew distribution sheet no. 2283 indicates
t h a t the plant was collected by Grifflth from Darjeeling. Extremely rare-of
doubtful occurrence.

Trees shrubs or herbs; branches often quadrangular. Leaves entire, opposite,
sometimes alternate or whorled; st'ipules 0. Inflorescence various, often in cymes
or panicles. Flowers hermaphrodite, regular, rarely oblique, unisexual
in Crypteronia. Calyx-tube free, persistent; lobes 3-6, valvate, accessory often
added. Petals as many as the calyx-teeth, rarely 0 , inserted near the top of the
calyx-tube. Stamens definite or very many, inserted on the calyx-tube. Ovary
free, in the bottom of the calyx-tube (rarely inferior), 2-6-celled; style long,
stigma capitate rarely 2-lobed; ovules very many, placentas axile (rarely parietal).
Fiuit coriaceous or membranous, free or more or less adnate to the
base of the calyx, 2-6-cellecl or by imperfection of the partitions I-celled, dehiscent or not. Seeds many, various in ~ h a p e ,angular round or winged, albumen
0;embryo straight, cotyledons convolute in Sonneratia and Punica.
Genus-LAGEIXSTROEMIA

Linn.

Trees or shrubs. Leaves opposite, clistichous (or the uppermost alternate),
entire, oblong or ovate. Panicles axillary end terminal, usually trichotomous,
sometimes dense; peduncles 2-bracteate a t their apex; pedicel3 2-bracteolate.

Flowers often large. Calyx-tube funnel-shaped, smooth grooved anguiar or subulate; lobes 6 sometimes 7-9, ovate, subacute, valvate. Petals 6 sometimes 7-9
(or O), inserted at the summitl of the calyx-tube, clawed, wrinkled, margin crisped
erase or fimbriate. Stamens very many, inserted near the bottom of the calyxtube; filaments long, exert. Ovary sessile, in the bottom of the calyx, 3-6-celled;
style long, bent, stigma capitate ; ovules very many, ascending, placentas axile.
Capsule more or less adnate to the calyx, ellipsoid, coriaceous, smooth, 3-6celled, 3-6-valved. Seeds many (rarely few), elongate, flat, erect, winged from
their summit.
LAGERSTROEMIA FLOS-REGINAE Retz.
A tree, reaching 50-60feet. Leaves 4-8 inches, from broad-elliptic obtuse to longlanceolate. Panicle large, lower branches often G inches, curved, ascending. Flowers
scattered. Petals commonly 1 inch (sometimes more), mauve, margins eroseundulate, hardly jirnbriate. Calyx in fruit thickened, woody; lobes triangular
spreading, covered with hard white or ferrugilaous tome7xtum. Fruit large,
sometimes reaching l$ inches by 1 inch.
Habitat: Lower of hills Darjeeling and Sikkiin Terai (0 to 500m.) common.
Cultivated as plantation by the Forest Directorate for its valuable timber.
Abundant i11 Icumani Forest reserve, loolis pretty with purple flowers when
in bloom-in spring to summer.
Wallich recluced his L. macrocarpa number 913 to I;. Flos- Reginae, and also
sank his herbarium specimens named L. oblongn and L. glaucescens.
LAGERSTROEMIA PARVIFLORA Roxb.
A tree, attaining 50 to 80 feet, B ~ r l ifalling in flakes exposing smooth inner
layer. Leaves 2-3&inches, glabrous in t'ho typical plant, oblong, acute or acuminate
with the apex obtuse, beileat,h a lighter colour, often prominently reticulate.
Panicles many or few-,flowered, not condensed. Calyx glabrous puberulous or
minlit,ely pubescent,, in ,fruit some~ohntfunnel-shaped at the base, teeth small,
llltimately wootly erect closely ndprcssed to the fruit. Petals less than inch
narrow, white. Capsule variable in size, in the typical plant 2-1 by 4 -518 inch.
Seeds with the wing 4 inch and upwards.
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Habitat: At the base of the Western and Eastern Himalaya, throughout
the Terai and Duars abundant forming a mixed asso~iat~ion
with Shorea-Dillen&
Albiuia sssociation a t an altitude of 1,000 to 3,000 feet (300 to 1000m.).

Vareity-BENGHALENSIS Clarke.
Leaves pubescent beneath a t least on the midrib, fruit smaller than in the
type, often less than f inch, fruit-calyx campanulate instead of funnel-shaped at
base.
Habitat: Darjeeling and Sikkim; lower hill forest, altitude 1,000 to 5,000 feet
(300 to 1,700m.).
Genus-WOODFORDIA Salisb.
A shrub. Leaves opposite, subsessile, entire, lanceolate, beneath whiter
and with black glandular dots. Flowers in short panicled cymes on axiUary
peduncles, rarely solitary; scarlet; pedicels 2-bracteate a t their base. Calyx longtubular, slightly curved, mouth oblique; teeth 6, short, with G minute accessory
teeth. Petals 6, small or 0, inserted a t the top of the calyx-tube. Stamens 12,
declinate inserted on the calyx-tube below its middle. Ovary at the
bottom of the calyx-tube, fres, sessile, oblong, 2-celled; style Miform, stigma
small; ovules very many, placentas axile. Capsule ellipsoid, membranous, included in the calyx. Seeds very many, narrowly cuneate-obovate, quite smooth,
without hairs or papillae.
WOODFORDIA FLORIBUNDA Salisb.
A shrub with long spreading often pendent branches, brlliantly red with
Jlowers i n the hot season. Leaves 2-4 inches, opposite or subopposite, usually
rounded or cordute at the base, usually grey pubescent beneutk, sometimes quite
glabrous. Flowers 5-15 in small pedicels. Calyx 4-4 inch, bright red. Pctals
scarcely longer than the calyx-teeth. Capsule ellipsoid enclosed in persistent
calyx-tube. Seeds many, brown, smooth, glabrous.
Habitat: Throughout India, common; exceedingly common along the hillsides in the West Himalaya from Siwalik to Kashmir to Darjeeling and Sikkim
in the East Himalaya, altitude 1,000 to 5,000 feet (300 to 1,700m.); rerely
seen in the alluvial land. Common all over the hill sides along the Tista river,
in terai and duars of West Bengal but sometimes cultivated in gardens. (The
Indian Botanic Garden, Calcutta.) This a very handsome more or less round
spreading shrub and its foliage with bright brick red flowers are very attractive. It is very uniform in character throughout India.
The plant known among the paharias (nepa1ese)-Dhanjaro is of medicinal
value. Dried flowers are used in the treatment of dyyentery and sold in
Darjeeling market. It is good for liver complaints, and is also applied in sore,
boils and piles.

Genus-DUABANGA

Ham.

Large glabrous trees with pendent quadrangular branches. Leaves opposite,
distichous, large, short-petioled, long-oblong, acute, entire, cordate or rounded
at the base. Panicles large, terminal, with opposite hranches; flowers large.
Calyx-tube wide, adnate to the base of the ovary; lobes 4-7, thick, valvate
in the bud. Petal 4-7, clawed, obovnte, crisped and undulate, white. Stamens
very many, inserted on a perigynous ring. Ovary conical, 4-8-celled ; style
bent, long, stigma capitate 4-8-lobed; ovules very many, ascending, placentas
covering nearly the whole interior surface of the ovary-cells. Capsule globose
on the thick spreading calyx, coriaceous, perfectly or imperfe~t~ly
4-8-celled,
4-8-valved. Seeds innumerable, minute, ellipsoid, ttesta produced a t both ends
in two tails much exceeding the length of the nucleus.
DUARANGA SONNERATIOIDES Ham.

A tau tree attaining 30 to 100 feet high, branches long pendent. Leaves
commonly 10 by 3%inches, large, opposite more or less coldate oblong; petiole
usually
inch. Flowers terminal, white; the petals 4 smaller, the capsule
4-vabed. I t is very characteristic by its flowers with protruding bent style
and stigma at the tips of drooping branches.
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Habitat: Exceedingly common in Terai and lower hill forests especially near side of Tista, all over Darjeeling and Sikkim Himalaya to Bhuta,n
from 0 to 3,000 m. It yields valuable timber. The tree can easily be spotted
while passing along main cart road t.o Darjeeling in the fringe of the mixed
forests of Shorea robmta, Lagartroemia, Erythrina, Phyllantl~us emblica
Cedrela toona, Albizzia and others. Grown in the Indian Botanic Garden.
Calcutta.

Herbs, rarely undershrubs, solnetimes aquatic. Leaves opposite or a.lt.ernnt.e,
entire or toothed, llndivicled (in Trapa the submersed leaves pinnatipartitc),
""~tipulate. Flowers hermaphrodite, mostly axillary and solitary, or spiked
0' racemed towards the cnds of the branches; subirregular. Calyx-tube wholly
adnate to the ovary (half-adnate in Trapa), limb of 2.5 valvate lobes. Petals

epigynous, alternate with the calyx-lobes, rarely 0. Stamens as many or t ~ r i ~ ~
as many as the petals, inserted with them. Ovary inferior (half-inferior in
Trapa), 1-6-celled, most often 4-celled; style I, cylindric or subulate, stigma,
capitate or nearly 2-lobed or 4-fid; ovliles one or many in each cell, pendulous
or half-ascending, placenta8 axile. Fruit various dehiscent or indehiscent, membranous capsular or bony, 1 - or several-celled, 1 or 8-seeded. Seeds without
albumen, or nearly so.
Genus-EPILOBIUM Linn,.
Herbs. Leaves alternate or opposite, undivided, entire or toothed. Flowers
axillary and solitary, or recerned or spiked towards the ends of the branches,
purple or white, regular or irregular. Calyx-tube scarecely produced above the
ovary, linear; teeth 4, lanceolate, deciduous. Petals 4, obovate, retuse or notched.
Stamens 8, epigynous, 4 shorter. Ovary inferior, 4-celled; style cylindric, stigmas
4 spreading or more or less combined; ovules many, axile, ascending attached
along a double placental vertical line in the inner angle of each cell. Capsule
Linear, 4-celled, dehiscing froni the apex loculicidally, valves 4 recurved from
the seed-bearing quadrangular column. Seeds very many, obovoid or ellipsoid,
crowned by long silky hairs.
EPILOBIUM TETRAGONUM Linn.
Stems 1-3 feet, with crisped pubescence on the four angles. Middle cauline
leaves opposite, 4-2 inches, usually sessile, distinctly petioled, oblong or nayrow
elliplic usually denticulate rarely acute, nerves beneath raised often very
prominently with crisped hairs above much impressed. Flowers rose or purple,
rather small. Capsule 14-2 inches; peduncle &-4 inch. Seeds narrowly elliptic,
not narrowed at the summit, very little narrowed a t the base minutely papillose,
coma fulcous.
Habitat: Darjeeling and Sikkim, altitude 5,000 to 12,000 feet (1,500 to 4,000
m.), very common. Extending to the lShasia Mountains, Assam, altitude 4,0006,500 feet, common.
Three other sub-alpine and alpine species of Epilobium occasionally met with
are E. reticulutum C. B. Clarlie, with rose-purple flowers and scattered leaves,
Lachoong and ICanym Lama-10,000-14,000 feet (Sihkim). I.alpinurn L. with
flowers at the tips of branches; Lachen and Jongri on the way to Oaucha La,
llarjeeling District. E. orignnifolium Lamk. with ovato oblong eauline leaves,
K a h m i r to Siklcim 9,000, to 4,000 feet.

Genus-CIRCAEA Linn.
Herbs. Leaves opposite, petioled, ovate, sinuate-dentate, membranous.
white, pedcelled, in terminal and lateral peduncled racemed
Flowers
finallylax; pedicels spreading, with minute subulate (or 0) bracts a t their base.
calyx-tube ovoid, scarcely produced above the ovary, limb bipartite. Petals 2,
obcordate,2-lobed, epigynous. Stamens 2, epigynous. Ovary inferior, 1-2-celled;
stylefiliform, stigma capitate almost 2-lobed ; ovules attached to the inner angle
of the cells, solitary or rarely 2 superimposed. Fruit small, pyriform, subcoriaceous, indehiscent, 1-2-celled. Seeds 1 in each cell ellipsoid.
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CIRCAEA ALPINA Linn.
Erect, 6-8 inches, typically nearly glabrous. Leaves 2 inch, and about
equally broad, long-petioled, rounded or cordate at the base, often deeply
sinuate-toothed subangulose, glabrous or pubescent on the nerves. Bracts
minute, subulate, sometimes obscure. Petals white, Fruit less than 4 inch,
obovoid, sometimes nearly glabrous, sometimes with many hooked hairs, one
seeded, narrowed a t the base, but the hairs neither so many yellow nor long as
commonly are those of C. lutetiana Linn.
Habitat: Temperate Himalaya, from Icauhmir to Darjeeling and Sikkim,
altitude 7,000 to 11,000 feet (2,400 to 3,700 m.), not rare. Extending to the
Khasia Mountains, Assam, altitude 4,500 to 6,000 feet.
CIRCAEA LUTETIANA Linn.
Stems 1-2 feet, erect or decumbent at the base only, puberulous or pubescent.
Leaves 2 by 1-1i inches, long-petioled, ovate-lanceolate, rounded or narrowed at the
base. Bracts 0. Petals white or pinkish. Fruit & inch, obovoid, 2 seeded, patent
depexed covered with long hooked hairs usually longer than half the width of
the fruit.
Habitat: Temperate Himalaya from Kumaon to Darjeeling and Sikkim,
altitude 7,000 to 10,000 feet (2,400 to 3,400 m.).
Family-SAMY DACEAE.
Trees or shrubs. Leaves alternate, often distichous, petioled occasionally
subsessile simple, entirely or lightly crenate or serrate, often closely punctulate
beneath; stipules small, deciduous. Plowers regular, small, axillary, shortly
pedicelled, densely fascicled or in long simple or panicled racemes. Calyx
coriaceous, persistent; tube short, free, or longer and adnate to the ovary;
limb 3-7-lid. Petals as many as the calyx-lobes (or O), perigynous, imbricated.

Stamens definite or indefinite, often with staminodes between or united in a
tube with them. Ovary superior or half-superior, 1-celled; style 1, capitate
or 3-fid a t the apex, or styles 2-5; ovules many or several placerltaa 2-5 (usually
3), parietal. Fruit loculicidally 2-5-(usually 3-) valved, valves carrying the
seeds on their media,l line. Seeds several (usually few sometimes many), oblong
or angular, albuminous, usually drilled.
Genus-CASEARIA Jacq.
Shrubs or small trees. Leaves alternate, distichous, petioled, undividerl,
entire or slightly serrate, often minutely punctate beneath; stipules small,
lateral, caducous. Flowers small, greenish-yellow, clustered in the axils (in
the Indian species); pedicels short, jointed above their base, surrounded by
sma.11scales. Calyx inferior, deeply 4-5 lobed; lobes imbricate, obtuse, persistent.
Petals 0. Stamens double the number of calyx-lobes or thereabout, united
in a tube with staminodes alternating with the free portion of the filaments;
stamina1 tube hypogynous, sometimes very short so that the filaments are
nearly or quite free. Ovary free, ovoid, 1-celled; style simple; stigma capitate
or 3-fid; ovules many, parietal. Capsule secculent, globose or ovoid, ellipsoid
(when clry somewhat 3-angular or 6-ribbed), 3-rarely 2-valved. Seeds many,
angular or obovoid, with a fleshy usually coloured aril; embryo straight.
CASEARIA GLOMERATA Roxb.
A shrub, or in interior Sikkim u tree 20-30 feet; branchlets somewhat angular,
glabrous, not or but little lenticellate. Leaves comrnollly 4 by 12 inches frequently
9 inches, lunceolate or elliptic-lanceolate acuminate, denticdate or crennte petiole
$ inch. Pedicels usually very many $ inch, with miq~uteyellow hairs. Calyx
small, more or less pubescent in the bud. Stamens 7-10, staminodes yellow.
Fruit im., ellepsoid.
Habitat: Darjeeling, Siklsim and Bhutan, extending to the Khasia Mountains,
altitude 3,000 to 5,000 feet (1,000 to 1,700 m.), Common.
CASEARIA VARECA Roxb.
A r.hrub, branchlets pubescent. Leaves 34 by 14 inches, oblong, often
somewhat obovate, obtusy suddenly narrowed but sometimes acuminale,
asrrate, softly hairy beneath petiole f inch. Pedicels less than 4 inch, usually
jointed fur above the base, very hairy below the articulation. Stamina1 tube
dcingare, stamens often 10. Fruit
inch broadly ellipsoid yellow or pinkish
yebloz~..Seeds in bright red pulp.

Qhe leaves have regularly and closely placed serrations which prolninently
this species from all others and appear to have completely prot,ected it,
against synoll~ms."

Habitat: Terai of the Himalay,% from Darjeeling and Siklti~n eastward
extending to the I<hasia Mountains, altitude 500 to 3,000 feet (150 to 1,000m.)
elevation, plentiful.
Twining herbs or shrubs, rarely erect. Leaves alternate, stipulate, simple
or lobed, penni-or palmi-nerved, frequently glandular beneath. Pet,iole usually
provided with glands. Stipules foliaceous or minute. Tendrils axillary or 0.
Inflorescence axillary, cymose, sometimes with one or more branches cirrose,
rarely flowers solitary. Bracteoles 3, minute and scattered, or foliaceous and
forming an epicalyx, rarely 0. Flowers regular, unisexual or bisexual. Calyx
tubular a t the base, fleshy, subcoriaceous or membranous; segments imbricate,
5. Petals 0 or as many as the calyx-lobes, springing from the tube of the calyx,
membranous or fleshy, imbricate, marcescent. Corona of one or more rows,
filamentous or membranous or both, arising from various portions of the calyxtube, rarely 0 ; basilar corona urceolate or cup-shaped, surrounding the base
of the androecium, sometimes represented by five separate glands of the disc;
rarely 0.Stamens 5, on a gynophore or free a t the base, perigynous; anthers
oblollg, 2-celled, basi-or dorsi-fixed. Dehiscing laterally or introrsely. Ovary
superior, on a gynophore or subsessile, l-celled with 3 parietal placentas, rudimentary or abscnt in the male flowers. Styles 1 or 3; stigmas reniform,
capitate or flattened. Ovules numerous, pendulons, anatropous; funicle expanded
into a cup-shaped arillus. Fruit baccate or capsular. Seeds numerous, ovoid
or flattened, often pitted, covered with a fleshy arillus, albumen fleshy, rarely
scanty; embryo straight, cotyledons flat, leafy, radicle short terete.
Genus-PASSIFLORA Linn..
Twining shrubs. Leaves simple or palmilobed, usually with glands on the
under surface and on the petiole, and a t the base of the leaf-stallts there are
usually extrafloral nectsries, stipules thread-like or leafy. Flowers pedunculate; peduncles simple or cymose. Bracteoles 3, small, scattered. Calyx-tube
fleshy, limb 5-lobed. Petals 5, springing from the throat of the calyx. Corona
of onc or more rows of fine threads springing froin the throat of t,he calyx-tube
and of one or more meinbranous folds arising lower down. Gynophore surrounded

a t the base by a shallow membranous cup or basilar corona; filaments 5, flat;
anthers oblong, 2-celled, dorsi-fixed; pollen grains reticulate 011 the surface.
Ovary 1-celled, styles 3, stigmas reniformi-capitate. Fruit baccate. Seeds arillate.
PASSIFLORA NEPALENSIS Wall.
A glabrous climber. with slender angular branclhes and distant leaves. Stipules 4
inch, 1inea.r-subulate. Leaves 2$-4 by 2-3 inches, ooate, 02;ate-lanceolate,entire,
thin, membranous, deep green above, glabrous glaucescent beneath, marked
near the base with 2-3 $at circular glunds, rounded or cordate at the base,
apiculate 1-or sub-3-nerved, nerves prominent, smaller nerves arched, remote,
inconspicuous; petiole 4 inch, usually with two glands above the middle.
Peduncles simple, in pairs in the axils of the leaves, about half the length of
the petiole, slender, 1-jowered, jointed above the middle, rarely cymose; cymes
lax, few-lobes longer than the tube. Petals equal to the calyx-lobes. Corona of
many rows of short white threads. Gynophore shorte~than the jlower. Ovary
ovoid or subglobose, glabrous. Fruit subglobose, the size of a large pea,
purplish.
Habitat: Nepal to Darjeeling and Sikkim, altitude 4,000 to 6,000 feet (1,000
t o 2,000 m.), extending to the Khasia Mountains, altitude 3,000 to 6,000 feet,
Assam. These handsome passion flower climbers are often cultivated in
gardens. The passion fruit plant-P.
edulis Sims, is a favourite fruit plant
grown commonly for its edible fruit in Darjeeling and Sil<kim.
Genus-MODECCA

Lam.

Twining herbs or undershruba. Leaves entire or palmilobed, usually with
two or more flat, circular glands on the under surface and with similar glands
a t the apex of the petiole. Cymes axillary, few-or many-flowered, on long
peduncles one or more of which is sterile and tendril-like. Male flower : Calyx
tubular or bell-shaped; limb 5-lobed, lobes leathery, imbricate. Petals 5, free,
membranous, 1-nerved, springing from the calyx-tube. Corona a ring of threads
arising from near the base of the calyx-tube. Glands of the disc 5, opposite
the sepals, strap-shaped or capitate. Androecium cup-shaped, meinbrenous
beneath; filaments 5, linear-subulate; anthers linear-oblong, 2-celled, Ovary
rudimentary or 0 . Female flower: Calyx and corolla as in the male. Corona a
membranous fold, springing from near the base of the calyx-tube or none.
Glands of the disc 5, strap-shaped, capitats, opposite the sepals. staminode8 5,

forming a membranous CUP surrounding the base of the ovary, above dividing
into barren filaments. Ovary globose or elliptic, sessile or stalked; style
cylindrical or none stigmas 3, capitate or flat and dilated. Fruit capsular,
$valved. Seeds numerous, attached by long funicles t o parietal placentas.
MODECCA TRILOBATA Roxb.
Glabrous. Branches terete, glabrous, sulcate. Leaves remote, broader than long,
6-8 by 8-9 inches, ?nenzbra3ous 3-5-lobed, cordate or hastate at the base; lobes
oblong-obovate, acuminate, central one ~zarrowedto the ba.re, with a gland under
sinus. Glands 2, orbicular, $at, on the under surface of the leaf near the
base; petiole 4 inches, cylindrical, with a p a i r of glands at the extreme apex.
Peduncles axillary, 5-6 inches, divided near the apex into a leajless, manyJEowered cyme, one branch of which is cirrose. Male flower: Calyx less than
4 inch, campanulate, 5-lobed, lobes oblong, obtuse. Petals oblong-obovate,
springing from the base of the calyx-tube. Stamens 5, united a t the base,
filaments slender; anthers muticons, linear, obtuse. Glands of the disc 5
ligulate, incurved, opposite the sepals. Rudimentary ovary minute. Female
flower: Calyx and petals as in the male, but larger. Glands of disc 5, ribbonlike, recurwed. Staminodes 5, united at the base into a ,membranous cup. Gynophore
short. Ovary elongate, ovoid; style short, stigma large capitate 3-lobed. Fruit
scarlet, oblong, 24 by 1; inches.
Habitat: Darjeeling and Sikkim, Tera,i and Duars, extending t o the Khasia
Mountains, Assam.
Famil y-CU(XJRB1TACEAE.
Climbing herbs or shrubs; tendrils solitary, lateral, spiral, simple or divided.
Leaves alternate, pctioled, frcquently cordate, simple lobed or peclatel~divided.
Flowcrs lnoiloecious or dioecious, yellow or white, racenled and solitary, less
commonly panicled. Calyx-tube wholly adnate t o the ovary (except in
Actinost'ernma); limh rotate campanulate or tubular; lobes 5 (rarely 3),
imbricate. Petals 5, illserted on the calyx-limb, united in a tube or nearly or
quite frec, sollletimes fimbriated a t the margin, valvate or involute in the bud.
Stainens inserted a t the mouth or about the middle or a t the base of the calyxtube, usrinlly 3 (soinetimes 5 or 2); anthers free or united into a tube, one usually
1-celled and the other two 2-celled, cells straight or flexnose or conduplicate
the connective sometinles crested or produced. Ovary inferior (in Actinostemma
half-superior), usually 3-carpellary; style 1 with 3 stigmas, more rarely styles

2-3-4; placentas usually 3, vertical, in double lines, the edges of the carpe]lary
leaves being often turned in so far that the ovary (in flower time even)
is spllriously 3-celled; ovules usually many, horizontal, rarely pendulous, somet.imes few and pendulous from near the top of the ovary. Fruit generally
berried or fleshy, indehiscent or dehiscing by valves or by a stopple, often
1-celled, t,he seeds being often packed in pulp or fibre. Seeds usually many, often
compressed, horizontal, pendulous (or in Dicaelospermum erect), frequently
corrugated or subspinose on the margins, albumen 0.
Genus-HODGSONIA H .f. and T .
A large climber. Leaves coriaceous, 3-5-lobed, long petioled; tendrils 2-3-fid.
Flowers large, dioecious; males in long racemes; bracts oblong, entire, deciduous;
females solitary. Male: calyx long-tubular, mout,h shortly campanulate, teeth 5,
short; petals 5, connate a t the base, very long-fimbriate; stamens 3, filaments
very short; anthers exserted, connate, linear, one 1-celled, two 2-celled, cells
conduplicate. Female: calyx and corolla as in the male; ovary globose, 1-celled;
style long, stigmas 3 oblong bifid exserted; placent,as 3, parietal, near the base
of the ovary, 2-ovulate on each side. Fruit large, depressed globular, 12-grooved,
flesh hard; perfect seeds usually six, each having a smaller commonly barren
one attached to its side, flat-ellipsoid, with sunk veins.
HODGSONIA HETEROCLITA H.f. and T.
Stem extending sometimes 100 feet. Leaves 6-8 inches long and
broad, glnbrou,~,deeply lobed; lobes entire or very sparingly denticulate, acute.
Male racemes 8 inches; bracts 4 inch. Calyx often l.usty-pubescent without,
tube 3-4 by 318 inch. Corolla-lobes 2 inches, brown-villous3-nerved without, white,
tinged yellow within, ending in a fringe 4 inches. Fruit 4-10 inches wide, redbrown closely tomentose. Seeds 2-3 by 1-14 inches.
Habitat: Darjeeling and Sikkim, altitude0 to 4,000 feet (1,400 m.), extending
to the Khasia Mountains, altitude 0 to 3,000 feet, Assam.
Genus-TRICHOSANTHES
Linn.
Scandent herbs. Leaves entire or 3-9-lobed, denticulate; tendrils usually
2-5-fid. Flowers dioecious less often monoecious, white; male peduncles usually
in axillary pairs, one 1-flolvered canucoua, the other racemose; bracts large
or smaller 0 ; female flower solitary. MALE: C'alyx long-tubular; teeth 5,
lanceolate, entire serrate or laciniate. Corolia 5-fid nearly to the base, lobe0

long-fimbriate;stamens 3; anthers almost included, connate (free in T. dioica),
lollg-linear, one 1-celled, two 2-celled, cells cunduplicate. FEMALE: Calyx and
corolla as in the male. Ovary in ferior, a t the base of the calyx-tube, 1-celled;
style filiform, 3 or 6-fid a t apex; placentas 3, parietal; ovules very many, horizontal, half pendulous. Fruit lanceolate or globose, smooth, acute or obtuse a t
the apex. Seeds many, horizontal, packed in pulp, compressed, ellipsoid, sometimes angular on the margin.
TRICHOSAKTHES PALMATA Roxb.
Climbing often 30 feet. Dioecious. Leaves 2-6 inches diameter, palmate half
way down Sol. 3. 7 broad lobas variable, not a t all hairy beneath, usually
glabrous or less commonly scabrous on the nerves, often with several large
glands near the apex of the petiole, cordate at the base; segments dentate,
senate, divaricate, sometimes subpinnatijid (in var. incisa Heyne), usually
acute (but obtuse in var. sinuata, Heyne); petiole 1-3inches. Tendrils commonly
3-&d.Male peduncles usual1y paired,the racemed one 6 inches, naked be1ow;bracts
ovate or obovate, lucerate or strongly serrate glabrous or viscid with scattered
glands or pubescent. Calyx- tube 14 inches, closely tomentose or glabrous;
sometimes much larger in the Sikkim examples; teeth long-lanceolate,
sometimes dentate serrate or sub-pinnatijid. Fruit 14-2
inches diameter,
globose the size of a small orange, not acute, bright red with 10 orange streaks.
Seeds 3 inch very many, scarcely angnlar on the margins, immersed i n green
pulp.
Habitat: East Himalaya from Darjeeling and Siklum to the Khasia Mountains, Assam; very common in all moist thickets, overhanging from taller trees,
ascending to 5,000 feet, (0 to 1,700m.). Grown in the Loyd Botanic Garden,
Darjeeling.
TRICHOSANTHES HIMALENSIS C. B. Clarke.
Stems e.ctenaive1y climbing, with the petioles and leaves pubescent and hairy.
Dioecious. Leaves 5 inches, ~nlmately3 lobed, usually deeply palneate, deeply
cordate villous or pubescent bencntl~i7regularly se~rcrte; tendrils 3-jid. Male
peduncles 3-4 inches, Bracts +--la inches, incise serrate. Calyx tube 1$
inches, ver?y nuwow little hairy without. Fruit 3-4 by 1-11inches, long-cylindric,
lape~ingat both ends. nearly circular in section. Seeds 1-a inch in diameter.
Habitat: Darjeeling and Siklciln, altitude 2,000 to 5,000 feet (700 to 1,7001n.)

TRICHOSANTHES DICAELOSPERMA C. B. clarke.
Stems long, twining, innovations a t least pubescent. Dioecious. Leaves 4-34
inches, not at all lobed, cordate-ovate driticulate, softly pubescent on both surfaces;
petiole 1$ inches; tendrils 2-$d. Male peduncles paired, one early 1-flowered, the
other 2-3 inches, racemed, ebracteate, Calyx-tube 1Q inch,
narrow, pubescent. Fruit 3 inch in diameter globose pubescent, with 10 paler
vertical bands. Seeds $ inch in orange pulp.
\;
Habitat: Darjeeling and Sikkim, altitude 2,000 to 5000, feet (700 to i,7@Qml
extending to the Khasia Mountains, altitude 4,000 feet; Assam.

T. cordata Roxb., T. truncata C. B. clarlre are also recorded from the foot
hills of Darjeeling and Siklrim.

Extensively scandent, tendrils 2-3-fid. Leaves long-petioled, ovate or deeply
5-lobed. Flowers large, yellow, dioecious; males frequently two peduncles from
one axil one early deciduous 1-flowered, the other bearing a raceme without
bracts; females solitary on long peduncles. Male: Calyx-tube cylindric, narrow,
then suddenly widened campanulate subhemispheric, teeth 5, linear; petals 5,
ovate, nearly separate, entire; stamens 3, anthers connate included, one 1-celled,
two 2-celled, cells conduplicate. Female: Calyx and corolla as in the male;
ovary oblong; style long, with 3 wide stigmatic lobes; ovules horizontal many,
placentas 3, vertical. Fruit oblong, attenuate a t both ends, %angular, 6-ribbed,
3-valved nearly to the base. Seeds in each cell about 16, in two rows, horizontal
compressed, ellipsoid, smooth.
WAREA TONGLENSIS C. B. Clarke.
Stem and pecluncles nearly glabrous. Leaves 6-9 by 4-5 inches, polymorphous,
cordate, denticulate, nearly glabrous, ovate acute or 5-lobed or cut nearly to the
base into narrow segments; petiole 4 inches. Male peduncle 8 inches, pedicels 4-4
inch. Calyx-tube1 f inches, pu,bescent cylindric portion more than f inch, mouth
companulate. Pet& 4 inch. Fruit 4 by 14 inches. Seeds # inch, ~ a c k e din a f i b r o ~
almost juiceless pulp.
Habitut: Darjeeling and Sikkim, altitude 6,000 to 10,000 feet (2,000 to
3,000m.) very common in and about Tonglu.

Extensively scandent, tendrils 2-3-fid. Leaves long-petioled, cordat.e, ovate
little lobed. Flowers large yellow, dioecious; males frequently two peciu~icles
from one axil, one early deciduous 1-flowered the other racemose without bracts;
females solitary on very short peduncles. Male: Calyx-tube elongate, cylindric
at the base, above narrow funnel-shaped; teeth 5, long, linear; petals 6 , elliptic,
nearly separate, entire; stamens 3; anthers connate, included, one 1-celled,
two 2-celled, cells conduplicate. Female: Calyx and corolla as in the male;
ovary oblong, 3-celled, style long, with three oblong bifid stigmatic lobes;
ovules pendulous, 4-6 in each cell. Fruit broad-oblong, narrowed a t both encis,
3-angular, irregularly sinuate-costate, valves 3 separating from the axis nearly
to the base. Seeds in two rows in each cell, flat, oblong, pendulous, the lower
end currugate or almost 3-lobed.
HERPETOSPERMUM CAUDIGERUIvI Wall.
Stem and peduncles more or less pubescent. Leaves 4-6 inches long and broad,
usually pubescent on both surfaces, serrate, acuminate; petiole 2-4 i n c h ~ s .Male
peduncle 8 inches, pedicels 1 inch, hairy. Calyx-tube 1 inch, pubescent without.
Petals often 1 inch. Rudiment of the ovary in the male linear, simple. Fruit 3 by
14 inches, more or less pubescent. Seeds usually 12 sometimes 18, by and &
inch, thick, often exhibiting (when dried) wu~:y marks on the surface packed in
a Jibrous almost juiceless pulp.

+

Habitat: Temperate Himalaya, from Simla and ICumaon to Darjeeling and
Sikkim, to Bhutan, altitude 5,000 t o 8,000 feet (1,700 to 2,70Om.), very
common extending to the Khasia Mountains, Assam.
Genus-MELOTHRIA
Linn.
Climbing herbs; tendrils simple or 2-fid. Leaves petioled deltoid, truncate
or ha,state, entire or deeply 3-lobed, little hairy, often punctate. Flowers s ~ a l l ,
white, usually monoecious, males and females often from the same axil; male
pedicel8 long, clustered (rarely subsolitary) in the axils, or clustered on long
racemes resembling branches without leaves; female long-pedicelled. ~%lule:
calyx-tube short, teeth 5, small; corolla 5-partite; stamens 3, inserted in the
middle of the calyx-tube; anthers free, one 1-celled, two 2-celled, cells free,
straight, simple, more or less lateral, connective prolonged, undivided, glabrous.

Female: calyx and corolla as in the male; ovary oblong, style long, stigmas
3 subglobose; ovules many, horizontal; placentas 3, vertical. Fruit indehiscent,
Globose, acute, or furiform subrostrate. Seecls many, small oblong, much cornpressed, obscurely margined, smooth or very nearly so.
MELOTHRIA INDICA Lour.
Nearly glabrous, stem slender, with simple tendrils. Leaves 19 by 18 inches,
more or less cordate en,tire or somewhat 3-lobed acuminate or scarcely acute,
often punctate on both surfaces; petiole 1 inch. Pedicels of males and females
about as long as the petioles. Point of the connective short. Fruit 4 inch long,
ellipsoid poin.ted, white; seeds strongly margined.
Habitat: Darjeeling and Silckim, altitude 3,000 feet (0 to 1,000m.).
The common vegetables belong to this family of Cucurbitaceae. Most of these
are cultivated and eaten either cooked or fresh and are sold in the Darjeeling,
Kurseong, Kalimpong, Gangtoli markets and village hats. These are:-LufSa.
acutangula Roxb,. Benincasa cerifera Savi., Momordica charantia Linn.,
Cucumis sativus Linn., Cephaland m indica Naud., Cucurbita maxima
Duchesne., Cucurbita pep0 DC.
Genus-EDGARIA

C. B. Clarke.

A large scandent herb; tendrills 2-fid. Leaves petioled, entire ovate, acute,
deeply cordate, more or less pubescent. Flowers large, dioecious, yellow. Male
peduncles paired, one 1-flowered canducous, the other racemed; bracts 0 or
inconspicuous; female peduncle elongate, 1-flowered. Male: Calyx-tube
elongate, funnel-shaped teeth 5, subulate; corolla (leeply 5-partite, with obovate
acute segments ; stamens 3, included in the calyx-tube ; filaments exceedingly
short; anthers connate into a cylindric tube, one 1-celled, two 2-celled; cells
straight, linear-oblong, connective not appendaged. Female: Calyx and
corolla as in the male; ovary narrow-obovoid, 3-celled; style long, stigmas 3,
oblong, 2-fid; ovules 1-3 superimposed in each cell, horizontal or subpendulousCapsule large, broadly fusiform, trigonous, 3-celled, fibrous, dry, 3-vJved,
valves dehivcing downwards and leaving the trigonous central axis. Seeds 1-3
in each cell, pendulous, compressed, subquadrate, large, corrugate or somewhat 8.lobed at the lower end and faces when dry.

EDGARIA DARJEELINGENSIS C. B. Clarke.
Leaves 4 by 34- inches, serrate and denticulate; petiole 3 inches. Male raceme
inches. Calyx-tube 4 inch, widely patent. Fruit 3 by la inches,
pilose, with 2 wavy vertical ribs on each face. Seed $ by and ,b inch
thick.

(j inc]tes,female3-4

+

Habitat: From Garhwal to Darjeeling and Sikkim, altitude 5,000 to 8,000
feet (1,700 to 2,700 m.) ; very common.

A climbing herb; tendrils simple. Leaves pedate; leaflets 3-5, ovate-lanceolate,
serrate, membranous. Flowers small, dioecious, in asillary diffuse panicles,
greenish. Male: Calyx short, with 5, small lobes, corolla rotate, 5-partite, with
lanceolate segments; stamens 5, filaments connate below; anthers 2-celled;
cells long, straight. Female: calyx and corolla as in the male; ovary spherical,
3-2 celled; styles 3-2, united a t the base, a t the apex 2-fid, ovules in each cell 2,
pendulous. Fruit globose, size of a pea, imbonate, indehisceat, 1-3-seeded.
Seed not winged, verrucose, submuricate.
GITNOSTEMniIA PEDATA Blume.
Glabrous or pubescent. Leaflets 5 or 3 by 1;-2 inches, la?tceolateor obovatelanceolate, glabrous beneath or slightly pubescent; petiolules 1120-& inch,
petiole 1-1$ inches, often pubscent with a line of crisped hairs. Panicles
usually 3-6 inches, sometimes 15 inches by nearly a foot broad, leafless.
Styles 3 and 2 on the same plant. Fruit 4 inch diameter, glubrous or puberulous.
Seed inch ellipsoid, subt.rapezoid.
Habitat: From Kumaon to Nepal to Darjeeling and Sikltim, extending
to the Khasia Mountains, Assam; common up to altitude 5,000 feet (2,700 m.).
Genus-ALSOAlITR'A Bth. & Ilk.f.
Large clinlbers; tendrils ~impleor 2-firl. Leaves with 3 oblong entire leaflets.
Flowcrs small, dioecious, white, in compound panicles, with filiform branches.
Mule: Calyx rotate, 5-partite, segments oblong, acute; corolla rotate, 5-partite,
segments obtuse; stamens 5, filaments short, near together a t the base; anthers
flmall, oblong, straight, 1-celled. Female: Calyx and corolla as in the male;
ovary elongat'e-clavate, 1-celled, styles 3-4, conicel, with semi-lunate stigmas;

ovules very many, pendulous; placentas 3, thick, vertical, parietal, Capsule
large, elongate-clavate, truncate and 3-valved a t the apex. Seeds very many,
coinpressed, vert'ical, in six rows, much corrugated, incised or horned on the
nlargin with a terminal membranous wing longer than the seed or 0.
ALSOMITRA CLAVIGERA Hook.
Leaflets 3 by 14 inches, acute; petiolule often exceeding $ inch. Seeds
yellowisl~-white,much jlattened, with several deep triangular spinose teeth at the
apex, teeth qf 2 Eamellae, between which the wing is inserted, split, in the plane
of cornplanation of the fruit, and the wing springing from these narrow splits.
Habitat: Darjeeling and Sikkim, ascending to 4,000 feet (0 to 1,40Om.),
extending t,o the Khasia Mountains, Assam., altitude 3,000 to 4,000 feet.

Succulent herbs or undershrubs; stem often reduced to rhizome or tuber.
Leaves alternate (sometimes falsely whorled in B. verticillata), more or less
unequal-sicled, entire toothed or lobed; stjpules 2, free, frequently deciduous.
Peduncles axillary, tlivideci into dichotomous cymes, the branches and bracts
a t their divisions generally opposite. Flowers white rose or yellow, showy,
sometimes small, monoecious. Male; Perianth (of the only Indian genus) of 2
outer valvate opposite sepaloicl segments, and 2-0 inner smaller segments;
stamens indefinite often very many, free or monadelphous, anthers
narrowly obovoid. Female: Perianth (of the only Indian genus) of 5-2 segments.
Ovary inferior (in Hildebrandia half-superior), 2-3-4-celled; placentas vertical,
axile ( a t the time of aestivation), divided or simple; styles 2-4, free or combined
a t the base, stigmas, branched or tortuous; ovules very many. Fruit capsular,
more rarely succulent, often winged, variously clehiscing or irregularly breading
up. Seeds very many, minute, globose or narrow cylindric, testa reticulated;
albumen very scanty or 0.
Genus-BEGONIA

Linn.

Root fibrous, not tuberous. Stem usually 1-3 feet, erect, succulent, glabrous
or minut,ely pubescent when young. Leaves 6-9 inches, acnminate, glabrous or
minutely pubescent on the nerves of both surfaces; petiole 2-5 inches, stipules
lanceolate, glabrous, decirluous. Cymes short, axillary, dichotomous, with narrow
lanceolate linear bract's, often few-flowered, producing but one or two fruits

from each axil. Male: Sepals 2, large, glabrous, nearly white; petals usually
smaller than the sepals, white or nearly so ; stamens about 50. Female; Ovary
4; placentas very thiclr succulent, equally 2-partite; styles 4, 2-fid nearly
from the base, stigmas winding spirally with 3 turns. Fruit +-# inch
diameter pendent; walls very thiclr, succulent, iudehiscent or finally dehiscent
at the angles. Seeds shortly ellipsoid, somewhat obovoid.
BEGONIA INFLATA C. R. Clarke.
Erect, 3-4 feet, branched. with stem lengthened Leaves 4 by It-14 inches,
ob~ong-lanceolatesinuate, dentate scorcaly serrate, acuminate, very unequ>lly
cordate;petiole 4-2 inch, stipules lanceolate-subulate, glabrous. Flowers i n short
azillary dichotomous cymes from several axils on each branch; bracts lanceolatesubulate. Male: Sepals 2, white, obovate, glabrous; petals 2, linear-obovate; stamens
about 50, scarcely monadelphous; anthers narrow-oblong; connective produced,
obtuse. Female: Perianth of 4 segments; ovary 3-celled, placentas 2-fid. Fruit
1 inch diameter, trigonous or almost triquetrous; carpels round, as it were inflated, with a narrow line down the ridges. Seeds short, ellipsoid somewhat
obovoid.
Habitat: Ilarjeeling and Silrkim, altitude 3,000 feet (0 to 1,000m.).
BEGONIA PICTA Sm.
Rootstock of one or few tubers; plant 6-15 inches, the inflorescence scarcely
exceeding the leaves, stem glabrous or obscurely pubescent. Leaves 3-5 by 2-3
inches, ovate, acumimzate, nearl?] equally cordate, doubly Jinely serrate, often
variegated, pilose above, villous on the nerves beneath; petiole of the cauliiie leaf
usually 1 inch a t least; stipules lanceolate, hairy, scarcely exceeding the leaves.
Peduncle more or less pubescent upwards; bracts oblong-lanceolnte, persistent,
pubsecent. Flowers pale rose, medium large; Male: Outer segments 2,
pubescent; petals 2 white or pale pink, smaller, stamens shortly monadelphous, about 30; anthers obovoid; connective not produced. Female: Perianth
of 5 segments, outer larger, pubescent. Styles 3, nearly separate, divided half
u)ay up into ttoo tortuous branches. Capsule large, 1 inch, with one wing much
olongat'e, usually pubescent, sometimes nearly glabrous when quite ripe; one
wing $inch broad, another -& inch, the third 1-& inches in a large example;
styles persistent; wings slightly ascending, dehiscing by the three faces falling
off. Seeds light brown, shortly ellipsoid.

Habitat: Darjeeling and Sikkim, altitude 2,000 to 6,000 feet (700 to 2,000 m.);
to Bhutan, frequent. Extending to the Khasia Mountains, Assam, altitude
3,000 to 4,000 feet.
BEGONIA JOSEPHI A.Dc.
Very variable in size and habit, stemless or stem leafy, always easily
recognised by the peltate leaves. Rootstock of one or few tubers. Stern generally
0. Radical leaves (one petioled 4-10 inches) often 6 inches,
little unequal at the base peltate especially when young, sometimes nearly regularly
ovule acuminate, acutely 3-lobed or orbicular with numerous acute lobes,
serrate or doubly serrate or less often almost entire, usually nearly glabrous but
often slightly pubescent on the nerves beneath, sometimes weakly pilose above;
stipules ovate, deciduous, glabrous or nearly so. Scape 1 foot, usually repeatedly
dichotomous with long lower branches, soon entirely naked; bracts caduceus,
caulescent and leafy; flowers rather small, rose. Male: Sepals 2, caducous; petals
2, smaller; stamens shortly monadelphous, sometimes 8-30; anthers obovoid;
connective not produced. Female: Perianth-segments 4-6; styles 3, nearly
separate, 2-fid near the top, stigmas in large specimens 2 tortuous, in small simple
inch 3 winged, one wing larger, including the wings,
lunate. Capsule by
styles persistent, upper margin of the wing horizontal narrow between the two
very narrow wings, the other faces broader below; dchiscing first by 4 lines,
two on either side of each of the two narrow wings. Seeds short-ellipsoid.

+

Habitat: Darjeeling and Sikkim, Himalaya altitude 3,000 to 8,000 feet
(1,000 to 2,700 m.), the commonest species, extending to the Khasia Mountains,
Assam, altitude 4,000 t o 6,000 feet.
BEGONIA GEMMIPARA Nook. f.
Rootstock tuberous. Stem 6-16 inches, succulent, glabrous. Leaves ovatecordate, acuminate, often with acute or lanceolate, incise-serrccteor lobed, lobes
glabrous beneath, often pilose above; petiole 1-3 inchcs; stipules ovate.
Peduncles short, axillary, little divided, pedicles longer with 2 large
round persistent bracts on each pedicel near the flower; flowers
pendulous, medium-sized, white or with rose stripes, usually rnonoecio~s,
sometimes dioecious. Male: Sepals 2; petals 2, narrower; stemens
numerous, shortly monaclelphous, anthers obovoid, connective not produced.
Female: perianth-segments 5, nearly equal persistent, styles 3, nearly distinct,

broader upwards, stigmas lunate. Capsule f by 4 inch including the wings,
somewhat in$a,ted, with a medial line on each face; wings nearly equal, upper
margins horizontal. I n some of the asila the pedul~cle instead 01producing
jiou;ers is ./~eryshortly once or twice divided, each branch terminating i n 4
qw~rdrangularcups, each packed closely with oblong viviparous bulbils.
Habitat: Darjeeling and Sikkim, altitude 6,000 to 11,000 feet (2,000 to
3,700 m.), plentiful roulld Darjeeling.
BOGONIA AMOENA Wall.
Rhizome tuberous. Stem usually 0 or very short, sometimes up to 1
foot. high. Leaves 3 by 2 inches, ovate or oblong caudate-acuminate
equally cordate, glabrous, crenate-serrate; petiole 2-3 inches, stipules
ovate, glabrous. Scape 3-8 inches, glabrous, loosely dichotomous, fewflowered; bracts ovate-oblong caducous; flowers medium-sized. Male: Sepals 2,
mate; Petals 2, elliptic, smaller; stamens numerous, shortly monadelphous;
anthers obovoid, connective not produced. Female: perianth- segment,^ 2, large,
ovate, opposite, and one smaller lateral, all enlarged and persistent on the fruit;
styles 3, nearly separate, divided near the top into two curved branches. Capsules
2 by nearly $ inch. including the wings, styles persistent, upper margins of
wings horizontal, dehiscing on all the faces. Seeds smooth, cylerdric tip curbed,
mute reticulated, far more elongate than those of any other Indian species.
Habitat: Temperate Central and Western Himalaya, altitude 5,000 to
7,000 feet (1,700 to 2,700 m.), from Dalhousie to Darjeeling and Sikkim; among
the commonest species in the hills.
BEGONIA SCUTATA Wall.
Nearly glabrous. Rootstock tuberous. Stem in fruit often lea$ecc+, zccbl)r
like. Leaves 2-6 inches, ovate cordute acumirzate, often unequal at the bme
sinuate-toothed or slightly ungular not serrate, glabrous or minutely
pubescent on the nerves beneath; petiole very long, of the radical
leaves often 6 inches, stipules ovate-lanceolate, deciduous. Scape or stern reaching
9 inches, laxly dichotomus upwards; bracts oblong, acute, caducorts, flowers
medium-sized, many or few. Jfale: Sepals 2, round; petals 2, narrower; stamens
llumerous, shortly monaclelphous; anthers obovoid, connective not ploduaeJ
Fenrale: Perianth-segments 3, 2 larger round opposite, the third smaller lateral,

all deciduous; styles 3, nearly distinct divided out half-way up into two curved
branches. Capsule nearly
by f inches including the unequal wings; styles
pe~sistent;upper margin of the wings concave, dehiscing by all three faces. Seeds
short-ellipsoid.

+

Habitat: From East Nepal to Darjeeling and Sikkim, altitude 4,000 feet
(1,000 to 1,500 m.).
BAGONIA CATHCARTII Hook. F .
Leaves cordate-ovate acute glabrous beneath except a few paleaceous
hairs on the nerves, peduncles and petioles with dejlexed paleaceous hairs, ovary
pubescent.
This species is best distinguished by the hairs on its stems, petioles and
peduncles, which are numerous but scattered, long from a lanceolate paleaceous
base and deflexed, by the leaves much less hairy beneath, often quite glabrous,
stipules nearly or quite glabrous. Flowers, fruits and seeds as in B. barbata.
Habitat: Darjeeling and Sikkim, altitude 3,000 to 8,000 feet (1,000
t o 2,700 m.).
BEGONIA SIKKIMENSIS A . Dc.
Rootstock thickened, woody. Stem erect, 12 to 18 inches when well developed.
Leaves 4-6 inches diameter, round, lobed often nearly to the base, lobes often
again incised or lobed, not very unequal nor very cordate at the base,
denticulate-ciliate; petiole 1-4 inches, glabrous; stipules nearly 1 inch, lancwlatelinear. Peduncles from the upper axils, elongate, often 6-9 inches; bracts
elliptic, deciduous, bright red, as are the pedicels and flowers; flowers medium,
not very many. Male: Sepals 2, ovate; petals 2, elliptic, smaller; stamens 5 0 0 ~
more, monadelphous; anthers obovoid; connective produced, triangular, obtuse.
Female: Perianth-segments 5, inner bright-red gradually smaller; styles 2,
combined a t the base, branches very tortuous. Capsule and seeds as in B. ?.ubrovenia
Habitat: Darjeeling and Sikkim, altitude 3,000 to 7,000 feet (1,000 to
2,700 m.).

BEGONIA MEGAPTERA A . Dc.
Rootstock thick, woody. Stem erect, 12-18 inches when well developed.
Leaves 4-6 inches, cordate-ovate acuminate undulate angular hardly
serrate, unequal at the base, nerves beneath and petiole unusually
glabrous; petiole 1-4 inches, stipules lance01ate-subulate, glabrous, persistent.
Peduncles elongate, from the upper axils, often 8 inches; bracts large, oblong
glabrous, caducous; flowers large, not very many, pink. Male.: Sepals 2, ovate ;
petals 2, ovate, little smaller; stamens 50 or more, monadelphous, anthers
obovoid; connective produced, obtuse. Female: Perianth- segment,^ 5, nearly
equal; styles 2, long, combined a t the base with long tortuous branches. Capsule
and seeds as in B. rubro-venia.
Habitat: Darjeeling and Sikkim Hills, altitude 2,000 t o 8,000 feet (500 to
2,700m.), frequent.
BEGONIA BARBATA Wall.
Rootstock creeping, not thick nor tuberous. Stem decumbent, usually short,
with much spreading brown hair. Leaves 2-5 inches, not lobed, ovate
muminate, unequal cordate at the base, hispid on both surfaces,
margin very entire; petiole 1-4 inches, with spreading hairs; stipules
Peduncles from
the
upper
persistent, lanceolate-subulate, ciliate.
axils, not more than 3 inches, pubescent to the summit except in ripe fruit,
few-flowered. Flowers medium, white to pink. Male: Sepals 2, ovate, pubescent;
petals 2, narrowly obovnte; stamens 50 or more, scarcely monadelphous anthers
obovoid; connective much produced, ovate-oblong. Female: Perianth-segments 5 ,
outer pubescent, inner gradually smaller; ovary shaggy. Capsule $ by 1 inch
including the wings, hairy a t least until the seeds are scattered, recurved i n
fruit with a descending wing, dehiscing by four Lines one on either side of the two
narrow wings. Seeds ellipsoid, brown.
Habitat: Darjeeling and Sikkim hills, altitude 0 t o 2,000 feet (0 t o
700 m.).
BEGONIA LACINIATA Roxb.
Rootstock long, creeping, neither woody nor tuberous. SLem
6-24 inches, more or less brown-tomentose. Leaves 4-6 inches diameter,
roundly ovate acutely lobed, always more or less lobed, lobes usually many,

caudate-acuminate, often 2 inches long, ciliate, usually but slightly serrate,
rounded or cordate more or less unequally at the base, pilose above, pubescent
on the nerves beneath and more or less villous or tomentose; petiole $4
inches, b~ownpubescent; stipules 2 inch, persistent, la?zceolate,mua.onate, pubes.
cent. Peduncles 3-6 inches, usually from one or two uppermost axils,
tomentose; bracts large, oblong, tomentose. Flowers medium, not very many,
always more or less glandulur-pubescent on the back, from nearly white to deep
rose. Male: sepals 2, long-elliptic; petals 2, narrowly obovate; filaments nearly
free, about 50, anthers obovoid; connective little produced, obtuse. Female:
perianth-segm.ents 5-4, rose-red, inner gradually smaller; ovary with pubescent,
not mere glandular, roughness; styles 2, divided from near the base into 2 much
contorted branches. Capsule by 1 inch including the wings, often recurved in
fruit, with a descending ?uing; dehiscing by 4 lines adjacent to, and one on each
side of, the two narrow wings. Seeds ellipsoid, somewhat obovoid.

+

Habitat: Darjeeling to Sikkim 3,000 t o 7,000 feet (1,000 to 2,700 m.), very
common; extending t o the Khasia Mountains, Assam.
The Darjeeling a n d Sikkim varieties Var. jZaoa, with full yellow flowers
and green finely serrate thinner leaves is considered by Hooker as a separate
species.
BEGONIA RUBRO-VENIA Hook.
Rootstock thick. Plant 8-16 inches, stem puberulous or minutely
pubescent. Leaves 3-6 inches, elliptic or lanceolnte acuminate entire or
slightly angular undulu,te, usually narrow, sometimes elliptic, shortly
pubescent on the nerves beneath otherwise glabrous, base unequal rounded
scarcely cordate; petiole 1-2 inches; stipules persistent, lanceolate, caudate,
glabrous. Peduncles axillary, 3-6 inches, usually divided only itcur the top and
few-$owered; bracts like the sbipnles and
Flowers medium-sized
iMale: sepals 2, rounded; petals 2, narrower, white; stamens numerous, very
,
Female: perianth-seg~nents
shortly monadelphous; connectivt: ~ r o d u c e d obtuse.
5 , 3 inner gradually smullsr, white rvith roap-rPd~ , ~ i ~ovary
a g , glab~vus;styles 2,
combined a t the base, very tortaolta. Capaale by 1-11 inches including the
wings, often recv~rued la Jruit, the broad miag much desce~rdir~g
i t s upper edge
concai:e, broader faces first fallng away. Seeds ellipsoid.
Habitat: Darjeeling and Sikkim to Bhutan, altitude. 3,000 to 6,000 feet

(1,000 to 1,700 m.), freqiient.

BEGONIA XANTHINA

Iiook.

Rhizolne thick. Stem absent. Leaves 6-8 inches, large ovate denticuinte
ulzgulnr not
cilite-serrate acute, unequally
cordate
at
the
base, pubescent on the nerves beneath, otherwise nearly glabrous; petiole
3-4 inclles; stipules ovate, acute, glabrous or pubescent. Scape 1 foot with
hairs below, nearly glabrous upwards; bracts a t its first division
2 inch, oblong-lanceolate, glabrous; Flowers medium large, full yellow. Male:
Sepals 2, round; petals 2, elliptic. stamens about 100, shortly monadelphous;
connective produced, triang,ular. Female: Perianth-segments 5 , outer round,
inner gradually smaller; styles 2, shortly combined below, each dividing halfway u p into two tortuous branche.~;ovary (in the wild specimens) glabrous.
Capsule with the unequal wing very much elongated, descending, its upper
margin concave. I n some cultivated specimens, the stem is elongated and leafy.
an,d

Habitat: Darjeeling and East Sikkim, altitude 4,000 t o 6,000 feet (1,400 t o
2,000 m.), to Bhutan.
BEGONIA GIGANTEA Wall.
Rootstock thick, woody, not tuberous. Stem 2-3 feet, rarely branched, glabrous
upwards. Leaves 9-12 by 3 inches, caudate-ncu~ninate,undulate, toothed, pubescent on the nerves beneath otherwise glabrous, base cery unequal deeply auriculed
on one side; pet'iole $2 inch; stipules ~zarrow-ianceolate,glabrous, cleoicluoua.
Peduncles short, dichotomozcs, u ~ i t ma,ny
l~
rather small white or pale pink flowers;
bracts ovate, acute, deciduous. Male: Sepals 2, ovate, subacute, glabrous;
petals 0; stamens about 40; shortly ~nonndelphou.s,anthers obovoid, connective
not produced. l~emnle:Perianth-srgment,~3, 2 outer ovate subacute resembling
but smaller than the malc sepals, intzer .small lateral; ovary a t the time of
expanding of the flower completely 2-celleti with 2-fid. placentas; styles 2-4
n,enrly free, or one free, t,he other two combined, sometimes simply branched
u ~ ~ l ~ n roften
d s , 3-4-fid anri more or less contorted. Capsule 2 by 1 inch including
the wing, style persistent., oblong, concave upon its narrow face (between the
two very narrolv wings), brorcd wing extending the wlbole length of the capsule,
its upper margin horizontn'l convex, narrow face first falling away. Seeds
ellipsoid.
Habitat: From Nepal t,o Darjeeling and Sikkim, altitude 3,000 t o 6,000 feet
(1,000 to 2,000 m.), frequent.

BEGONIA OVATIFOLIA A. Dc.
Rootstock of several tubers; stem short or absent, whole plant rarely
excecding 6 inches. Cauline leaf 1 or 0. Leaves 1-24 inches diameter, roundish
or ovate, cordate or scarcely rounded at the base, sometimes acute more
or less serrate, pubescent on the nerves beneath; petiole 1-4 inches, pilose
above, usually pubescent towards its summit; stipules very small, lanceolate.
Peduncles lax, succulent, glabrous or slightly pubescent, 4-8-flowered; bracts
oblong or lanceolate; flowers rather small, white or rose. Male: Sepals 2, obovate;
petals 2, narrow-obovate; stamens about 20, shortly monadelphous, anthers
obovoid, connective not produced. Female: Perianth-segments 3, 2 obovate
subequal, 1 lateral much smaller, deciduous; styles 3, nearly distinct, persistent
divided half-way up into two curved branches. Capsule by 1 inch including
the slightly ascending wings, upper margin of longer wing straight or convex
upwards, dehiscing on all three faces. Seeds short-ellipsoid.

+

Habitat: Darjeeling and Sikkim, altitude 4,000 feet (300 to 1,400 m.), extend.
ing to the Khasia Mountajns, Assam, altitude 4000 feet.

B. satrapi.~C. B. Clarlte with reniform leaves with 3 uniform wings and
bright red peduilcle is reported to occur in Rangit Valley, Darjeeling.
a giant erect tall tree
Tetrameles nudiflora R. Bra,-Family-Datiscaceae,
attaining 100-150 ft. is often noticed on t,he roadside and fringe of the forests in
terai and duars with their characteristic round ovate leaves, and pendulous
greenish inflorescenes appearing before the leaves. Family-Cactaceae-various
types of cactuses particularly scandent Phyllocactus Link with largegorgeous
red or white fragrant flowers are found in bloom opening a t night in gardens
all over the hills up to 8,000 ft. in Darjeeling and Sikkim. Hence nhese are
colled night queens.

Famil y-UMBELLIFERAE
Herbs (rarely in non-Indian species shrubs or trees). Leaves alternate,
usually divided or dissected, sometimes simple, petiole generally sheathing
a t the base; stipules 0. Flowers hermaphrodite or polygamous, in compound
umbels (simple in Hyrlrocotyle and Bupleurum), exterior of the umbel sometimes radiant; umbels with involucriform bracts a t the base of the general
one and bracteoles a t the base of the partial ones (umbellules). Calyx-tube ednate
to the ovary, limb 0 or 8-toothed. Petals 5, epigynous, often unequal, and

with a median fold on the face, plane or emarginate or 2-lobed with the apex
inflexed; imbricated in bud, in Hydrocotyle sometimes valvate. Stamens 5,
epigyno~s.Ovary inferior, 2-celled, disc 2-lobed; styles 2, stigmas capitellate;
ovules 1 in each cell, pendulous. Fruit of 2 indehiscent dorsally or laterally compressed carpels, separated by a commissure; carpels each attached to and
often pendulous from a slender often forked axis (carpophore), with 5 primary
ridges (1 dorsal, 2 marginal and 2 intermediate) and often 4 secondary ones
intercalated between these; pericarp often traverse by oil canals (vittae).
Seed 1 in each carpel, pendulous, albumen cartilaginous; embryo small, next
the hilum, radicle superior.
Genus-HYDROCOTYLE

Linn.

Prostrate herbs, rooting a t the nodes. Leaves cordate or hastate, not peltate,
found or 5-9-gonal, subentire or palmately lobed, palmate-nerved, long-petioled;
stipule small, scarious. Umbels (in the Indian species) simple, small; bract
small or nil; flowers white, sometimes unisexual. Calyx-teeth nil or minute.
Petals entire, valvate or imbricate. Fruit laterally compressed, commissure
narrow; carpels laterally compressed or subpentagonal; lateral primary ridges
concealed within the commissure, or distant therefrom and prominent; vittae
nil, or most slender, obscure; carpophore nil. Seed laterally compressed.
HYDROCOTYLE ROTUNDIFOLIA Roxb.
Leaves $-I inch diameter, round, cordate, sub-entire or lobed much
smaller, glabrous and shining or pubescent or subvillous on both surfaces.
Peduncles glabrous, 0-2 inch, sometimes on the same specimen; bracts
obscure; umbels 10-15-,flowered. Fruit somewhat compressed, pentagonal,
1/12 inch, broadly orbicular, smooth, sometimes punctate; lateral primary
ridges commissural prominent, intevmediate forming elevated an,gles; pericarp
hard, thin. The multiplication of names is chiefly due to the variability in the
length of the peduncle, the specimens being in other respects very uniform.
Some of the hill examples have shining glabrous subserrate leaves, the peduncles
1 inch; ot,her plains' examples closely procumbent on moist ground are
villous with sessile umbels.
Habitat: From North-West Himalaya to Darjeeling a,nd Sikkim, altitude
4,000 to 7,000 feet (1,400 to 2,700 m.), extending to the Khasia Mountains,
frequent.

H. asiatica Linn. is also a very common tropical species of the plains
growing in grassy lawns and open places and hill sides climbing up to 2,000 ft.
Leaves 6-29 inches orbicular reniform, entire crenate or lobulate, umbel 3-6
flowered. This plant is well-known for its medicinal value and much
used throughout India for stomach troubles.
HYDROCOTYLE JAVANICA Thunb.
Leaves 1-3 inches diameter, cordate, crenate, subentire, or lobed to the middle,
pubescent or glabrous. Peduncles 4-2 inches, upper often clustered, lower solitary,
leaf-opposed. Uinbels many-jmered; flowers greenish white, bracts minute
lanceolate, scales among the pedicels; pedicels 0- inch, glabrons. Fruit
1/10 inch, much compressed not pentagonal, orbicular or sub-quadrate,
reticulate-rugose or smooth sometimes deformed, enlarged, obovoid,
corky; lateral primary ridges commissural, intermediate faint or 0; pericarp
hard, thin. Fruits exceeclingly uniform even in minute characters from the
Himalaya to Ceylon. Thunberg described H. juvanica as glabrous, but all the
specimens so named from Java have a t least the petioles and peduncles pubescent
and are identical with the Inclian. H. l~irsuta Blume, is a form with fulvolls
pubescence abundant in the Eastern Himalaya. This species is very common
primarily in grassy lawn, meddows and hill sides. Like H. a,siatica this species
and its variety Pedantku Molkenboer, is also of medicinal value. The juice of
the leaves is used for throat pain, diptheria and pneumonia.
Habitat: Himalaya; from Kashmir to Darjeeling and Silrkim to Bhutan,
a titude 2,000 t~ 8,000 feet (GOO to 2,700 m.), extending to t,he I<ha,siaMountains,
Assam, altitude 2,000 to 6,000 feet.
Sanicula europaea Linn. with glabrous mucronate serrate leaves, umbels
with divaricated rays and small fruit8 1/10 inch, densely covered with hooked
bristles coinrnonly found between 3,000 to 5000 ft. in Darjeeling and Sikkim.
Two Alpine species of the Genus Truchydium TJindl., namely 5". novemjugum C. B. Clerke with pinnate radical leaves and orbicular crenate pinnae,
jurid green petals occur in the region of 1,ama Kangra, Tliangu, Yeulntllnng in
Sikkim, a t 12,000 to 15,000 ft., and T . dis~ectumC. B. Clerke, with bipinnate
leaves with small linear acute ultimate segments of secondary pinnatifid pillnde
is met with in and about Thangu, Siklrim a t 13,000-14,000 ft.

Genus-BUPLEURUM
Linn.
Glabrous herbs, or shrubs. Leaves entire. Umbels compound; bracts and
bracteolesfoliaceous, or setaceous, or 0. Flowers yellow or lurid, peciicellecl or
subsesde. Calyx-teeth 0. Petals obovate, emarginate. Styles short. Fruit
laterally compressed, slightly constricted a t the commiusure; carpels terete
or subpentagonal; primary ridges district, sometimes subulate, rarely obscure;
3ccondary0, or o'lscure; vittne 1-3 betwzcn the primary ridges, rarely 0 or
many; carpophore entire 2-fid or 2-partite. Disc depressed, rarely prominent
in fruit. Seed terete, sometimes slightly grooved on the inner face.
BUPLEURUM LONGICAULE Wall.
Stem 8-24 inches, erect, corymbose upwards; sometimes branching from
the root. Leaves very variable; lower cauline narrow-linear lanceolate acute,
the uppermost little wider, hardly broader at the base, transverse nerves not
prominent; or sometimes upper leaves (as the bracts) ovate, acute, with very
prominent secondary nerves. Bracts 1-3; bracteoles 5-8, elleptic acuminate
foliaceons, very prominent with reticulating nerves, often longer than the fruiting
umbellule; rays 3-8, 1-24 inches, somewhat stout, striate. Petals and disc
usually black. Fruit 3-9 inch, oblong redges subulate furrows 3 uittate.
Habitat: West Himalaya to Darjeeling to Silrkim, altitude 8,000 to 13,000
feet (2,700 to 4,000 m.), common temperate to sub-alpine species.
Another common species B. tenue Don., with erect stem 1-3 feet., linear
oblong sub-obtuse mucronate leaves and broadly oblong yellowish brown fruit
occur mainly towards the west Himalaya but also met with in Darjeeling
and Siklrim withill a wide range of elevation from 1,000-9,000 feet.
B. candollii Wall., is also reported from Silrlrim.
Genus-PIMPINELLA
Linn.
Herbs, biennial or perennial. Leaves I-%pinnate or l-2-ternate or decompound, rarely undivided, toothed. Umbels compound; bracts few or 0; bracteoles
usually linear, sometimes 0. Flowers hcrmaphrodite or polygamomonoecious.
Calyx-teeth 0 or small, Ianceolat,e. Petals usually emarginate, ovate acute or
lanceolate caudate. Fruit laterally compressed, usually constricted a t shs
commi~sure,ovate or ovate-oblong or narrow-oblong; carpels terete or subPentagonal, often dorsally compressed, plane on the inner face; ridges slender,
obscure or prominent; furrows 2-3-vittate (in P. caespitosa l-vittate); Car~ o ~ h oentire
r e 2-fid or 2-partite. Seed terete, &-tereteor dorsally subcompressed,
inner face plane or nearly so.

PIMPINELLA ACHILLEIFOLIA C. B. Clarke.
Stem 3-4 feet, erect, corymbose upwards, with long peduncles. L~~~~
cauline leaves 3-4 pinnate, ultimate segments linear lanceolate quaternary
pinnae i-k inch, often 3-furcate, somewhat rigid, upper leaves reduced,
sometimes almost to the inJEated sh,eaths. Bracts 1-5, 4-# in linear; bracteoles
4-6, g inch, linear; rays 6-10, 6-2; inches; pedicels 8-20, 1112-a inch. Fruit
1/10 inch, elliptic, oblong, glabrous, laterally compressed, ridges distinct,
furrows 2-3-vittate; disc conical, prominent.
Habitat: Temperate and subalpine Himalaya, from Kumaon, Nainital,
altitude 8,500 feet t o Darjeeling and Sikkim, Jongri, 13,000 feet (4,400 m.).
PIMPINELLA WALLICHII, C. B. Clarke.
Glabrous. Stem 2-4 feet, erect, branched. Leaves caullne 2-3 pinnate large,
ovate, pinnae a n d pinnules opposite, all similarly cut, ultimate segments
1/10-& inch, narrowls lanceolate, often 3-$d, not setulose. Bracts 0;rays
6-12, 2 inch, rigid; bracteoles 1-2, less t h a n inch, linear, or 0 ; pedicels 8-12,
hardly & inch. Fruit 1/12 inch, laterally subcompressed; disc inconspicuous;
ridges prominent; ca.rpophore slender, 2-partite; carpels dorsally compressed,
subpentagona~,plane on the inner face; vittae externally somewhat conspicuous,
usually 3 in. each furrow and 4 on the commissure.
Habitat: Nepal t o Darjeeling and Sikkim, altitude 4,000 t o 6,000 feet (1,400
t o 2,000 m.), frequent.
PIMPINELTIA SIKKIMENSIS, C. B. Clarke.
Glabrous or sparsely setulose. Stem 2-4 feet, corymbose. Leaves cauline 2sub-3 pinnate, large, ovate; pinnae a n d pinnules
inch) opposite. ultimate
segments oblong briatle-serrate. Bracts 0 or 1-2, scarcely t inch, Linear;
ra?js 6-14, 1 - 3 inches, stout, angulnr, divaricat~;bracteolcs few, scarcely inch,
linear; pedicels very many, but only 6-12 fruiting, &-2 inch. Calyx-teeth lanceolate. Petals emarginate, greenish-white; disc prominent; styles very short. Fruit
j inch elliptic longer t h a n broad sliqhtl?/ narrowed upwnrds; ridges not
prominent; carpophore stout, undivided; carpels much dorsally compressed,
inner face concave; vittae usually ,solitary in the two dorsal furrows, and in
pairs i n the lateral ones.
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Habitat: Darjeeling and Sikkim, common in damp forests, altitude 4,000
to 7,500 fect (1,000 t o 2,600 m.).

PIMPINELLA BELLA C. B. Clarke.
Glabrous. Rootstock long, fusiform. Stem 1-3 feet, corymbose upwards.
Leaves largc, bipinnute, secondary pinnae pinnutijld ultimate segments oblong,
elatiremucronate, ouate, pinnae and pinnules opposite, often white beneath. Bracts
O,or 1linear, 1 inch; rays 10-15, 1-2inches, angular, stout; bracteoles 2-5,a inch,
linear; pedicels 8-16, I-$ inch. Calyx-margin obsolete. Petals ovate-lanceolate,
plane. Disc l?rge, conical. Carpophore 2-partite. Fruit & inch, carpels terete,
subpentagonal, inner face hardly grooved, ridges slender, furrows 2-3-vittate.
Habitat: Darjeeling and Sikltim, altitude 10,000 to 12,000 feet (3,000
t,o 4,000m.) on the watershed between Sikkim and Nepal.
PIMPINELLA HOOICERI C. B. Clarke.
Glabrous. Root tuberous. Stem 1-2 feet, slender, sparingly leafy, remotely
corymbose or subvirgate. Lower ieaves cut and whitened beneath, segments 1-2
inches; upper much reduced with very narrow segments. Umbels subracemose
upwards, rays few and slender; bracts and bracteoles 0, or inconspicuous; pedicels
4-6, 4;. inch, slender. Petals very small, often elongate with a whip-like tail
much exceeding their own length but this does not appear uniformly present,
some petals on the same plants being emarginate with a short injexed point.
Fruit &-1/12 inch globose, narrowed at the apex, laterally subcompressed,
yellow-brown; ridges obscure; furrows 2-3 -vittate; disc evanescent; carpophore
slender, 2-partite.
Habitat: Darjeeling to Sikkim, Northern valleys, Samdong and Lachen,
altitude 8-11,000 feet, (2,700 to 3,700 m.).
An allied species P. tenera Benth, appears to be a smaller variety of
P. hookeri reported from Sikkim, altitude 8-15,000 feet. Another allied species
is P. acronemaefolia C.B. Clarke is occasionally met with in Chola range, Lachung
in Sikkim and singalelah range, Darjeeling Nepal border between 10,000 to
11,000 feet.
PIMPINELLA DIVERSIFOLIA DC.
Villous, subtomentose, or scarcely pubescent. Stem 2-5 feet, corymbose upwards. Radical and lower cauline leaves often round-ovate; cauline often with 3-5leajets, or twice 3-partite or sub-2-pinnate; segments of the uppermost narrower,
occasionally almost linear; leaflets usually 1-3 by i - 1 inch, ovate or cordute
l~nceolateserrate, sometimes Eaciniate or ~ u b ~ i n n a t i j i dpubescent.
,
Bracts 0, or

1-2, 4-4 inch, linear; rays 6-16, 4-14 inches, sometimes villous, never quite
glabrous ; bracteoles 8-3, inch, or 0; pedicels 8-16, P-) inch, all fruiting Petals
emarginnte, white greenish or lurid. Fruit 1112-1/10 inch, ovate, narrowed
upwards, laterally compressed, ridges never prominent sometimes quite obscure,
huspidulous or finally nearly glabrous, furrows 2-3-vittate; disc not prominent;
i-terete, scarcely sub-pentagonal, dorsally subcompressed, inner face
plane. A common and variable plant; the north-west Himalayan specimens
frequently have the peduncles rays and fruits very villous and the leaves
glabrous above. The Khasian have deeply cordate leaflets and papillose.
rugose fruit.
Habitat: Throughout the West Himalaya and the East Himalaya, Darjeeling
and Sikkim hills altitude 4,000 t o 10,000 feet (1,000 to 3,40Om.), very
common. Extending to the Ichasia Mountains altitude 3,000 to 6,000 feet,
common.
Chae~ophyllum~illosumWall. with lower portion of the stem covered with
long deflexed white hairs and with 2-3 pinnate finely divided upper leaves are
occasionally met with between 5,000 and 12,000 feet in Siklrim.

Linn.
Herbs, growing in wet places; root fibrous creeping or stoloniferous (in
Indian species). Leaves 1-3-pinnate, ultimate segments large or linear or minute,
rarely reduced almost to sheaths, Umbels compound; bracts 0-1 (in Indian
species); bracteoles several linear. Flowers white, often polygamous, males
sometimes radiant. Calyx-teeth small acute Petals emarginate. Fruit glabbrous, ellipsoid, longer than broad, or globose, nearly terete, commissure broad;
carpels 4-terete, dorsally compressed, inner face plane; lateral primary ridges
large, triangular, corky; dorval and intermediate primary ridges much smaller,
sometimes obsolete, or all subequal; furrows 1-vittate; carpophore 0; diec usually
not prominent. Seed terete or dorsally compressed, inner face plane.
Genus-OENANTHE

OENANTHE THOMSONI C. B. Clarke.
Glabrous, 2-3 feet, weak, diffuse, branched. Leaves 6 inches, ovate, sometim@
3-5-pinnate ultimate segments, scarce f in linear. Ray. 4-8, 4-14 inches;
bracteoles not prominent. Carpels 1/12 by inch dorsally compressed. Seed
do~sull
y compressed.

Habitat: Darjeeling and Sikkim to Bhutan, altitude 5,000 t o 8,000 feet (1,700
to 2,70Om.), frequent, extending to the Khasia Mountains, Assam, altitude
4,500 to 6,000 feet, frequent.
Genus-SELINUM

Linn.

0

Perennial, branched herbs. Leaves pinnately compound. Umbels compound;
rays numerous; bracts many, linear or pinnatifid, or few, small, or 0; bracteoles
numerous, linear, serrate or pinnatifid, sometimes few small. Calyx-teeth obsolete, or lanceolate or Linear. Petals obovat,e, emarginate, white or yellowishgreen. Fruit ovoid or subquadrate, commiasure broa,d, more or less dorsally
compressed or complanate; lateral primary ridges winged, corky or papery,
dorsal and intermediate ridges approximate, equal or unequal, as wide as the
lateral or not, sometimes excurrent, not winged; dorsal furrows 1-vittate (or
rarely 1 large deep-seated 2 small lateral superficial) or 0, lateral furrows 1-4
vittate; carpophore slender, 2-partite; style-bases not prominent in fruit. Seed
subterete, or more or less dorsally compressed, inner face plane or slightly
concave, not grooved.
SELINUM TENUIFOLIUM Wall.
Stem 2-6 feet. Lower leaves often I foot, i n outline ovate, usually 3-pinnate,
tertiary pinnae 1-2-pinnatiJid, ultimate pinnae 4 inches broad elliptic pinnatijid
deeply inlo narrow lanceolate acute segnzents glabrous or pubescent; upper leaves
reduced, sheath often as long as the petiole. Bracts 4-8, 2-19 inches, l i n e a ~often
,
toothed or slightly lobed, rarely pinnate, rays generally villous; bracteoles 5-12,
often longer than the umbellule, white-margined, often lobed rarely pinnate or 2pinnatifid. Calyx-teeth linear; carpels slightly elliptic, longcr than broad; dorsally
compressed, subcornplanate, 3 dorsal ~idgesapproximate, often hardly elevated;
colnmissural vittae 4-6, distant from the medial line. Seed 4-6 times as broad as
thick, complanate, inner face plane or subconvex.
Habitat: From West Himalaya to Darjeeling and Siklcim to Bhutan, altitude
6,000 to 13,000 feet (2,000 to 4,000 m.), very common.
Another allied species S. papyra,ceum C. B. Clarke with tertiary pinnae
ovate serrate or half pinnatifid into lenceolate segments ; fruit with lateral
Papery wings may be considered as a variety S. tenuifotium, Reported from
Sikkim between 8000 and 12,000 feet,.

Cortia hookeri C. R. Clarke, is a typical higher Alpine stemless species with
its characteristic fruit packed in dense masses over the crown, and a few long
umbel rays often added, leaves with linear ultimate segments, occur at 1318,000 feet, Donkiah (North Siltkim), and Jongri, Yakla and Phalut (Dar~eelin~
Nepal border).

Perennial or biennial herbs, glabrous or nearly so. Leaves 1-4 pinnate, ultimate pinnae ovate, pinnatifid or multifid, setaceous. Umbels compound, rays
many; bracts many, or few, often pinnatifid or compound, frequently whitemargined; bracteoles many, broad, more or less white-margined, entire toothed
or pinnatifid. Calyx-teeth small, or 0.Petals obovate, emarginate, white or
dark purple. Fruit elliptic or oblong, terete or dorsally sub-compressed;
epicarp often lax; commissure broad; primary ridges winged, lateral narrower
broader than the others; furrows 1-vittate, or the lateral 2-vittate, or vittae
many; carpophore 2-partite. Seed dorsally compressed, 2-3 times as broad
as thick, inner face grooved concave or nearly plane.
PLEUROSPERMUM SIICKIMENSE C. B. Clarke.
Stem 2-24 inches, thick, hollow. Leaves 4-8 inches, pinnate, pinnae 4 inches
toothed or pinnatiJid, oblong pinnae often distant, never Jinely cut. Bracts 1-14
inches, usuull y pinnatijid at the apex; bracteoles obovate toothed or subpinnatifid a t the apex, rays 1-5 inchcs; pedicels very many, short; umbellules
capitate and embraced by the bracteoles. calyx-teeth small; disc depressed; Fruit
Q inches narrow-oblong, rather broader upwards, equally $-ridged, hardly
winged ; epicarp dull brown, somewhat corky; furrows 1-vittate. Seed concave
or slightly grooved on the inner face.
Hnbitat Darjeeling and Sikkim, altitude 13,000 t.o 16,000 feet (4,000 to
5,500 m.). A Typica,l Alpine species mainly confined to Silcltim.

P. dentatum Benth., reported from Siltkim (9000-13000 feet) is more allied
t o the West Himalayan species-P. angelicoides Benth.
PLEUROSPERMUM APIOLENS, C. B. Clarke.
Stern 3-18 inchrs. Leaves 4-8 inches, pinnate pinnue 4-14 inches, ovate often
pinmti$d with 3-6-7 lobes oblong, mucronate-$errata. Bracts 4-5, a-11 inches,
obovate-lanceolate, toothed, sometimes slightly pinnatifid. rarely subentire, rays

6-16, 1-2 inches; pedicels many, scarcely t i nch in fruit, much shorter than the
bracteoles. Carpels dorsally compressed; fruit 4-3 inches, elliptoid, sub-quadrate
epicarp loose but not of open tissue; ridges narrowly winged, subequal; furrows
1-vittate. Seed twice as broad as thick, inner face exactly plane. Smell of celeryHabitat : Interior valleys of Darjeeling and Sikkim hills, a,ltitnde 11,000 t , ~ ;
14,000 feet (3,500 t o 4,500m.).
PLEUROSPERMUM HOOICERI C. B. Clarke.
Stem 8-20 inches. Leaves 6-12 inches, 2-3 pinnate, ultimate pinnae 4-4
pinnatiJid ovate, muc~.onate-ser?.de.
Bracts 4-7,
inches, ovate or oblong toothed
1-14 inches lanceolate, often toothed or pi~znati$d at t7~eapex; bracteoles 6-10,
obovate-lanceolnte sub-entire white margined rays 4-8, 1-3 inches; pedicels very
inch,
many, $-: inch, shorter than the bracteoles. Petals persi.stent. Fruit
ellipsoid; epicarp loose but not of open tissue; ridges thin, narrozuly winged,
lateral a little broadest. Seed plane on the inner face or nearly so.
Habitat : Darjeeling and Sikkim, altitude 10,000 t o 16,000 feet (3,400 to
5,400m.); West Tibet, altitude 14,000 to 16,000 feet (4,600 to 5,500m.).
Genus-HERACLRUM
Linn.
Herbs, biennial or perennial, never quite glabrous. Leaves 1-2-3-pinnate,
segments never minute nor filiform. Umbels co'mpound, ray susually many;
bracts few simple, or 0 , rarely many foliaceous; bracteoles many, rarely
divided. Plowers polygamous, often radiant, white or yellowish. Calyx-teeth
obsolete, rarely small linear-lanceolate. Pet,ais obovate, emerginate or 2-fid.
Ovary hairy or pubescent. Fruit orbicular obovate or elliptic, much dorsally
compressed; dorsal and intermediate ridges small or 0 , lateral usually winged
or rarely acute; vittae usually solit,ary in each valley, a.s long as the carpel or
abbreviated and dilated below; carpophore %partite. Seed much dorsally
comlwessed, planoconvex.
HERACLEUM WALLICHII DC.
Stem 3-4 feet, white hirsute beneath the nodes. Leaves serrate, pilose aboze
and on the nerves beneath, qkpppr leaves 3 portile or pAlmtc. Bracts 1-4 inch,
2 or absent deciduous; linear; rays 6-8, 1-24 inches, glabrous; bracteoles 0-5, 2
inch, linear, pedicels 8-16, +-f inch. Bruit 1 by $ inch, obovated glabrous, brown,

dorsal and intermediate ridges not prominent, wing broad having a narrm
median vitta; vittae about half as long as the fruit subclavate be1o.r~.
Habitat: From Nepal to Darjeeling and Sikkim on Singaleleh, altitude
up to 10,000 feet (3,400m.).
Three other sub-alpine and alpine species (1) H. nubigenum C. B. Clarke
with 3 partite or pinnate upper leaves and brown fruit wing interrupted is
met wtth in Chola pass and Yakla pass, Sikkim a t 10,000-14,000 ft.
(2) H sublineare C. B. Clarke with linear bipinnate ovate leaves, white
flowers and a brown fruit but broad continuous wing, occur occasionally in
Siklrim a t 10,000-13,000 ft.
(3) H. obtusifotium Wall., with upper leaves 3 fid or 3 partite, lower 3-5
partite, reported from Lacnen, Silikim, 12,000 ft.
Family- ARALIACEAE.
Trees or shrubs, very rarely herbs, sometimes scandent or scandent when
young and finally self-supporting, not rarely pickly. Leaves alternate, the
uppermost rarely sub-opposite, long-petioled, large, simple or compound;
stipules adnate to the petiole, sometimes inconspicuous or 0. Flowers regular,
small, sometimes polygamous, in umbels racemes or panicled heads; bracts
and bracteoles small or conspicuous; pedicels continuous with the base of the
calyx or there jointed. Calyx-tube adnate to the ovary; limb truncate, obsolete
or with small teeth. Petals 5 rarely 6-7 or many, valvate or sub-imbrecate,
expanding or deciduous in a cap. Stamens as many as and alternate with the
petals (very many in Tupidanthus), inserted round an epigynous disc. Ovary
inferior, 2-celled, or cells as many as the stamens (in Arthrophyllum l-celled);
styles as many as the cells distinct or united; ovules solitary and pendulous
in each cell. Fruit coriaceous or drupaceous usually small, one or more cell
sometimes suppressed. Seed pendulous, albumen uniform or ruminated; embryo
minute, radicle next the hilum.
Genus-ARALIA

Linn.

Herbs shrubs or small trees, glabrous hairy or prickly. Leaves alternate or
whorled, digitate pinnate or compound-pinnate; leaflets s e i ~ a t eor nearly

stipules not prominent,. Umbels solitary or in racemes or panicIes rarely
in compound umbels; pedicels jointed close under the flower or not. Flowers

often polygamo-monoecious. Calyx margin truncate or 5-toothed. Petals 5,
ovate, imbricate in bud. Stamens 5. Ovary 2-5-celled; styles 2-5, free or
shortly, connate a t base (at least in the seed-producing flowers). Fruit 4-5-celled
&angular, or subglobose 2-3 celled. Albumen uniform.
ARALIA PSEUDO-GINSENG Benth.
Rootstock horizontal, tuberous or tuberiferous. Stem 6-15 inches, erect, smooth,
terminatedby a whorl of lemues; the scale a t its base deciduous or persistent.
Leaflets5 rarely 3, 2-6 by 4-12 inches, la?tjceolajtewith scattered bristles especially
on the upper surface, acuminate often caudate, rounded or tapering at the base,
closely serq.ate or deeply doubly se?.rate, glabrous except the scattered bristles;
petiole 1-6 inches, glabrous; petiolules 0-1 inch peduncles shorter or longer than
the leaves, glabrous or nearly so, solitary or 2-4, simple or with 2-5 umbellate
heads; pedicels 4-1 inch, pubescent or puberulous; bra.cteoles Q inch, narrow
lanceolate-linear. Flowers polygamo-monoecious; styles in the male flowers
sometimes united nearly to their summit. Fruit red, or half-black half-red. The
root of A~alia(Panax) Ginseng Benth. yields the well-known much valued
chinese medicine ginseng. The true Ginseng (Panax ginseng C.. A. May.) is
either the same species as A . pseudo-ginseng, or its variety with broader, more
obovate and less bristly leaves.
Habitat: From Nepal to Darjeeling and Sikkim to Bhutan, altitude 6,000
to 12,000 feet (2,000 to 4,000 m.), frequent, extending to the Khasia Mountains, altitude 5,000 feet.
ARALIA BIPINNATIFIDA C. B. Clarke.
Generally resembles, A . Pseudo-ginseng, and perhaps not distinct. Leaflets
petioluled or sessile, pinnati$d the lobes sewate or bipil~nc~li$dpilose aboue
lanceolate muminate or caudute. Rootstoclr horizonta,l, quite like that of some
examples of A . pseudo-ginsong, and doubtless like it, produces tubers not
rarely.
The slight variations observed frequently may be due to micro-ecological
conditions. But so~netinlessuch variations are very distinct. Hence i t may be
conaidered also as a form or utmost a variety of A . pseudo-ginseng.
Habitat: Darjeelirlg and Sikki~nHimalaya, altitude 8,500 to 11,500 feet
(2,700 to 3,800 m.).

ARALIA CISSIFOLIA Griff.
A shrub 10 feet or erect small tree, branches with short strong dejiexed pricklas
which are sometimes clustered at the nodes. Leaflets 2-3 inches, 5-rarely 3,
lanceolute narrowed at reach end, acuminate pilose above. Petioles 5 inches,
glabrous or pubescent, often with scattered prickles, or a tuft of fi~lvous?hairs
or spines often at the apex of the petiole; stipules large, ovate, often deciduous;
petiolule 0-Q inch. Peduncles 2-5 inches, solitary, pubescent upwards, carrying
each one many-Jlowered simple umbel; bracteoles among the pedicels few, linear,
small. Fruit 5-4 ridged on the back glabrous.
Habitat: Darjeeling to Sikkim, temperate Himalaya; reaching up to Bhutan
(2,500 to 3,000m.).
ARALIA CACHEMIRICA Dcne.
A lax unarmed shrub, 5-10 feet. Leaves 1-3-pinnate, ultimate pinna with 5-9
leajets, petiolules 0-a inch; leaflets 34 by 1&inches, elliptic, shortly acumimte
often cordate at base, usually simy-ly regularly serrate, pilose above, glabrous or
hispid on the nerves beneath, no leaflets a t the points of devision of the leafrachis. Umbels in elongate panicles a foot long, but many smaller panicles occur;
bracts 3 inch, few, lanceolate, or sometimes leaf-like 14 inches; panicle-branchas
and pedicels pubescent.
Habitat: From temperate Himalaya, from Darjeeling and Sikkim to Bhutan
Sikkim, altitude 7,000 to 9,000 feet (2,500 to 3,000m.); frequent.

A . ,foliolosaSeem, a very prickly large shrub and its variety Var. Siklcimnnsis
with needle like spines is found in Darjeeling and Sikkim a t 2,000 to 5,000
feet. Another shurb A armatu Seem prickly but upper part glabrous is also
common in Darjeeling and Sikkim a t 2,000 to 600 feet.
Genus-PENTAPANAX

Seem.

Trees or large scandent shrubs. Leaves simply pinnate with 5-9 leaflets,
or digitate with 3-5 leaflets, glabrous; leaflets entire crenate or serrate. Flowers
hermaphrodite or polygamous, in compound racemes or umbelled, pedicels
jointed close under the flowers. Calyx-teeth 5. Petals 5, imbricated in bud.
Stamens 5. Ovary 5-(0r 4-) celled; styles 5-4, combined to the summit or fre.~.
for more than half their length. Fruit 5-4-celled and angled. Albumell uniform.

PENTAPANAX RACEMOSUM Seem.

A tree or a large climber. Ideaves imparipinnate; leaflets 4-9 by 24-56 inches,
usually 5-7, elliptic, a.cuminate, often rounded or cordate at the base, sinuatedenticulate; petiolules often +-$ inch. Panicles unisexual elongate oblong with
raceme diverging froin the rachis divericably t o its summit, glabrous or villous,
1 foot by 4-6 inches, 3-9 clustered at the ends of the branchlets; branches 2-3+
inches, racemed, racemes characteristic Jlowering from their bases; peclicels 0-3
inch, with a minute linear bract a t their bases. Styles in t h e male $flowers combined
to the base. Fruit (not ripe) small, subglobose; probably less angular and elongate
than that of P. lesclt,enaultii; disc not elongate-conical.
Habitat: Darjeeling and Sikkim, altitude 6,000 t o 8,000 feet, (2,000 t o 2,700m.).
PENTAPANAX LESCHENAULTII Seem.

A tree 30-50 feet, or scandent shrub, genera.11~epiphytic. Leaflets 34 by 2$
inches, 3 or 5 elliptic acuminate brite serrate, base rounded or cordate; petiolules
often 4-318 inch. Panicles 3-6 inches, with 3-6 heads; pedicels 4-314 inch,
glabrous or puberulo-pubescent. Styles combined nearly to their summits. F r u i t
118 inch long and broad sub-campanulate; disc not elongate conical; ribs not
prominent .
Habitat: Darjeeling and Sikkim, altitude 6,000 to 10,000 feet; (2,000 t o 3,400m.).
Genus-HELWINGIA
Willd.
Glabrous under-shrubs. Leaves petloled, simple, lanceolate or ovate-lanceolate, bristle-serrate; stipules a tuft of linear bristles seen only at the base
of the young petioles. Umbels unisexual, simple, very small sessile about the
middle of the back of the leaf, or on phyllodes; females 1-4-flowered; males
with more flowers; bracts 0, pedicels not jointed under t,he flower. Calyx-margin
obsolete. Petals 3-5, valvate. Sttamens3-5. Ovary 3-4-celled; styles 3-4, combined
at base, rising from a conical disc. Fruit ovoicl or ellipsoid, usually 2-3-celled;
carpels roundccl on t,he baclr. Sccd compressed; albumen uniform.
HELWINGIA HIMALAICA Hk. f. and T.
Stem woody, branched. Leaves 3 by 1 inch, tapering at both ends; petiole
4-4 inch. Phyllodes when present spathulate-oblong, sessile, 1&inches, entire bzlow
bristle-senate rear the upex, midrib strong, the wing membranous imperfectly

herbaceous. Flowers 1/20 inch diamet'er, greenish. Fruit 1-3 on the leaf; pedicels
hardly 118 inch. Seeds narrowly-oblong, compressed, more than twice as long as
broad.
Habitat: Darjeeling to Sikkim, altitude 7,000 to 9,000 feet (2,400 to 3,00Om.),
frequent, extending to the Khasia Mountains, Assam, altitude 5,000 to 6,500 feet,

Large shrubs or tree?, glabrous or tomentose, without prickles. Leaves
digitate rarely compound-digitate or l-3-foliolate; leaflets coriaceous, entire
or remotely toothed or lobed, never closely serrate nor ciliate, those near the
panicle usually entire; stipules often connate within the petiole and prominent.
Umbels (rarely capitate) panlcled or in compound racemes; bracts woolly,
deciduous or persistent; pedicels not jointed under the flower; bracteoles few
or 0, or rarely densely tufted. Calyx-margin toothed or truncate. Petals 5-6 or
many, valvate. Stamens as many as the petals. Ovary cells as many as the petals,
disc small or large; styles small, separate or combined in a short conical narrow
cylindric column. Fruit subglobose, 6-6-angled. Seeds compressed; albumen
uniform.
HEPTAPLEURUM IMPRESSUM C. B. Clarke.

A tree, 60 feet tall. Leaflets often 10 by 21 inches, rugose above from the impressed nerves, lanceolate or oblanceolate, acuminate; nearly entire nerves impressed
above stellately woolly beneath; petiolules rarely more than 1 inch; leaflets from
young trees often distantly lobed or serrate. Panicle 12-15inches, stellnte-tomen,tose;
bracts very shortly ovate, somewhat persistent; peclicrls 4-$inch. Petals paringly
stellate-woolly.
Habitat: Darjeeling and Siklum, temperate Himalaya to Bhutan, altitude
6,000 to 11,000 feet (2,000 to 3,700m.); common.
Trevesiapnlmnta Vis., a small 10-15ft., tall tree witjh leavcs large palmate or
digitate lobes serrate or again lobed, petiolulea connected a t base by a serrate
or lobed wing., Panicles 18 in. long st,raggling with red brown t,omentum. It is
commonly mot with in Darjeding and Sikkim lower and middle hill-forests
between 2,000 and 5,000ft.

Genus-BRASSAIOPSIS

Dcne. and P l anc h.

Large shrubs or trees, glabrous or tomentose, armed or not. Leaves digitaLe
or paln~ateor angled; stipules connate within the pet,iole, not prominent. Umbels
in la,rge con~pou~ltl
panicles, young parts a t least stellately tomentose; bracts
not large, oftcu persistent; pedice!~rising from a rlense clustcr o" persistent
bract,eoles, not jointed under the flower; flowers often polygamous. Calyx 5r
toothed. Petals 5, valvate, Stamens 5. Ovary 2-celled; styles 2, united, long o
short. Fruit broadly globose or turbinate, 2 or by abortion 1-seeded. Seed not
compressed; albumen ruminatecl.
BRASSAIOPSIS HAINLA Seem.

A small tree 10 to 30 feet high, the ends of the branches prickly, young parts
stellatel?/ tomentose. Leaves 4-9 inches, diameter, palmate divided less than halfway down into triangular cnspidate segments truncate or cordate at the base,
subspinose-toothed,finally glabrous above and nearly so beneath the hispiclulous
or stellate hairs distantly scattered. Bracts to the panicle-branches ovate, short.,
densely stellatctomenfose, persistent. Buds densely stellate-tomentose. Pedicels
4-2 inch, rising from a dense cluster of brncteoles, & inch oblong and very
tomentose. Style ; inch on the fruit. Fruit by $ inch, globose, subdidymous.
Habitat: Darjeeling and Sikkim, temperat,e Hiinalaya to Bhuta~i,altitude
3,000 to 6,000 feet, (1,000 to 2,000 m.).
BRASSAIOPSIS PALMATA Kurz.
Closely resembles B . Hainlo; sparing1y prick1y. Leaves cordate, divided
less than half way down into oblo,)bg acute segments, deeply 5-7 lobed. Pedicels
springing from a dense clacst~i.of bracteoles inch, oblong and very tomentose.
Fruit oftcn 1-seeded, when 2-seeded it is $ by # inch, tu~.binate-ellipsoid.
Style on the fruit & inch or rather more.
Habitat: Darjceling and Sikkiin Terai forest a t 0-1,5000 feet (0 to 5OOm.).
BRASSAIOPSIS HISPIDA Seem.
A small prickly tree 10 to 20 feet high, yellowish when dried; prickles
numerous and often whorled, lan.ceolate, compressed, dejfeacd. Leaves 1 foot
diameter, deeply
palmate
spinosely
serrate,
segments
oblonglanceolate narrower towards the base, divided up to 3 quarters, coriaceous,

lower surface glabrous or sparingly hispidulous; stipules united within the
petiole with two free linear points. Panicle very large; bracts to the branches
3 inch, lanceolate, tomentose, persistent; pedicels very many, rising amid numerous
4
bracteoles &- JS inch 1anceolate close1y tomentose. Young calyx-tube closely
densely stellate-tomentose. Petals glabrous, appear yellow. St'yle after the petals
have fallen scarcely & inch.
Habitat: Darjeeling a n d Sikkim hills, altitude 6,000 t o 7,000 feet (1,000 to
2,400m.).
BRASSAIOPSIS MITIS C. B. Clarke.
An erect small tree, 10 to 20 feet high with prickly branches, the panicle
a n d petioles w u a l l y without prickles. Leaves very large, 1 foot diameter
a n d more deeply pcilmate 9-13 ficl, segments oblong-lanceolate, narrowed
towards the base, membranous, adult beneath softly serrate, hairy and not
shininy; stipules large, lanceolate-subulute, nearly distinct. Panicle very large,
often with dense bundles of bristles on the rachis and a t the top of the petiole;
bracts on the branches $ inch, lanceolate, caduceus; pedicels very many,
arising amid numerous lanceolate closely-tomentose bracteoles ;-& inch Young
calyx-tube more or less stellate-tomentose. Petals glabrous. Style after the
The branches are
petals have fallen
inch; the disc large, sz~bhemi.sp1~eric.
often lopped for fodder of cattle.
Habitat: Darjeeling and Sikkim hills, altitude 4,000 t o 8,000 feet (1,500 to
3,70Om.), very common all around Darjeeling.
BRASSAIOPSIS HOOICERI C. B. Clarke.

A sm,all prickly tree. Leaves with woolly tomentum, leaflets attaining 18 by
8 inches, oblong na,rrozued at each end, ,<errate,when mature more or 1es.s woolly
beneath, somezuhat lent hery, nerves above subimpressed; petiolules 4 -2 inches.
Panicle 2 feet, t h e branches more than a foot with broad oblong persistent bracts
at their base, the young parts den.sely white stellate-woolly; pcdicels $-2 inch,
stout, rising from numerous persistent bracteoles inch, calyx-tube campanulate
or obconic; disc prominently rayed, not greatly elevated; style & inch.
Habitat: Darjeeling and Sikkim, altitude 2,000 t o 7,000 feet (600 to 2,500m.);
Yoksun, extending t o the Khasia Mountains, altitude 4,000 feet, Assam.

BRAssAIOPSIS SPECIOSA Dcne. and Planch.
This is small tree rising up to 6,000 feet, (2,0001-n.) in the foot hills of
Darjeeling Sikliim. lea"'^ compound. Leaflets-4-8 by 4 inch. lanceolate or
elliptic rather common.
Macropanax oreophilum Miq.-a 30 feet tall tree is occasionally met with
from 500-7,000feet. I t is easily distinguished by its usually dellteculate serrate or
crenulate leaflets, stellately rusty tomentose spreading panicle.
Genus-HEDERA
Linn.
Shrubs, climbing extensively, or small trees. Leaves simple, lobed or pinnate,
glabrous; stipules 0. Flowers polygamous; umbels panicled; bracts very small,
pedicels not or very obscurely jointed under the flowers. Calyx-margin 5-toothed
or sub-entire. Petals 5, valvate. Stamens 6. Ovary 5-celled; styles connate into
a column. Fruit globose, alillost berried. Seeds ovoid; albumen ruminated.
One in all temperate regions of the Old World; the other Australian.
HEDERA H E L I X Linn.
Stem glabrous climbing adhesively by means o j numeyous extra-exillary
rootlets. Leaves 3-4 inches, simple varying fronz linear-lanceolate to cordate-ovate
entiye or variously lobed palmate or subpinnati$d; petiole + - 2 inches. Panicle
often depressed, subcorymbose, or shortly ovate, never large compound; bracts
scarcely Q inch, tj,ia~zgular.Peclicels $-2 inch, stellately hairy; bracteoles minute
or 0 . lqruit black, more rarely yellow or red. There is no record of red fruit from
India; yellow fruit is common. This pretty climber in Indian gardens the
well-known g~ivy" climbs over the walls of building or fences, often cultivated
as a decorative wall climber, in Darjeeling, Kurseong, Kalimpong and Siklcim,
grown in the Lloyd Botanic Garden, Darjeeling.
Habitat.: Throughout the West and the East Himalaya from Darjeeling
and Sikkiin, altitude 6,000 to 10,000 feet (2,000 to 3,50Om.), extending to the
Khasia Mountains, altitude 4,000 t o 6,000 feet; occasional.
Genus-GAMBLEA C. B. Clarke.
A tree. Leaves digitate, 5-3-1-foliolate;stipules within the pet,iole. Umbels
panicled, bracts 0 , pediccls continuous. Flowers polygamous. Calyx-margin
minute. Pet,sls, 5, valvate. Stamens 5. Ovary 3-5-celled; styles 3-5, combined
nearly half their length. Fruit globose, 3-6-celled. Seed not compressed; albumen
lightly ruminated, nearly as in Hedera.

GAMBLEA CILIATA, C. B. Clarke.
A medium sized unarmed tree, 30 feet high. Leaves simple or digit,ate.
Leaflets 3 to 5, G t by 22 inches, oblanceolate or if solitory cordate, harshly
pilose above ncuminate ciliate on tibe margins ancl hairs on both surfaces
harsh in age, or nearly glabrous beneath; petiolules 0-4 inch, densely rusty villose.
Umbels i n small panicles; pedicels
inch, puberulo-pubescent. Fruit inch
diameter, ultimately glabrous.
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Habitat: Darjeeling and Sikkim, altitude 10,000 feet (2,000 to 3,40Om.),
Jongri, common in Tonglu.
Fmily-CORNACEAE
C. B. Clarke.
Shrubs or trees. Leaves opposite or alternate, generally petioled, entire or
occasionally angular lobed or serrate, frequently unequal a t the base; stipules
0. Flowers usually small, regular, hermaphrodite or unisexual, in axillary or
terminal cymes panicles or heads. Calyx-tube adnate to the ovary; limb truncate or 4-5-toothed, persistent. Petals 0 or 4-5 (occasionally indefinite), epigynous, imbricate or valvate. Stamens inserted with the petals and equal to them
in number, rarely twice or thrice as many. Ovary inferior, 1-4-celled, crowned
by a usually f l e ~ h ysometimes inconspicuous disc; style single short or long,
stigma capitate or branched; ovule solitary (very seldom 2-3), pendulous from
the apex of the cell. Fruit generally succulent, 1-$-celled, less often with 2
pyrenes. Seed oblong, pendulous, albumen copious, fleshy; embryo minute or
cotyledons flat leafy nearly as wide as the seed.
Genus-CORKUS Linn.
Trees ancl shrubs, glabrous or hairy, hairs often centrally attacherl.
Leaves opposite or alternate, petioled, entire. Flowers small, hermaphrodite,
white or yellow, in branched cymes or in involucrate heads. Calyx-tube
campanulate or nrn-shaped; limb with 4 short or long teeth. Pctals 4,
oblong, valvate. Stamens 4, anthers oblong. Ovary 2- (vrry rarely 3-)celled;
style filiform or cylindric, stigma. capitatc sub-2-lobed; ovule solirary
pendulous in each cell. Drupe ovoid, 2-celled, 2-seeded; cndocarp bony.
Seeds oblong, compressed, albumen fleshy; ~ot~yledons
leafy.
CORNUS CAPITATA Wall.

A smail or medium sized tree, 20 to 80 feet tall, the tender parts
densely clothed with minute bicuspidate hairs. Leaves 34 by 14 inches,

oblong, elliptic, narrowed ut both ends, hardly acuminate, closely clothed
with minute hairs. Heads hemispherical, 318-+ inch wide; bracts 1 by 718
inch,cream coloured. Calyces spreading on all sides from the young fruit heads,
ultimately deciduous, ( 'aly s tceth reflexed. Fruiting heads depressed,
globose, 1 inch wide, succulent, of nrlmerous coalesced pericarps; endocarp
about $ inch, bony, ellipsoid or obovoid, compressed.
Habitat: From Kulu and Kumaon to Darjeeling and Sikkim
Bhutan, altitude 1,000 t o 7,000 feet (1,400 to 2,40Om.), occasional.
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Glabrous branching shrubs. Leaves opposite, petioled, ovate or lanceolate,
obtusely serrate, leathery, shining, turning black in drying. Flowers small,
dioecious, in pseudo-axillary panicles, lurid purple; bracts inconspicuous;
pedicels jointed and 2-bracteolate. Male: Calyx small, 4-toothed; petals
ovate or lanceolate, valvate; stamens 4; disc quadrangular, fleshy; no
rudiment of an ovary. Female: Calyx-tube ovoid, limb 4-toothed; petals
as in the rnalc; no rudiinenta of stamens; ovary I-celled, disc fleshy;
style short, t,hick, stigma capitate; ovule solitary, pendulous. Berry
ellipsoid, crowned by the calyx-teeth and style. Seed oblong, albumen
copious; embryo minute, radicle snperior near the summit of the seed.
AUCUBA HIMALAICA Hook. f.

A stout shrub, 6-20 feet high, brunching dichotomously. Leaves 8 by
inches, lanceolate or narrowly lanceolate acuminate, narrowed at the base,
denticulate or serrate; petiole $1 inch. Panicles
inch diameter, terminal
on very short lateral pilose branches. Fruit & by 4 inch, smooth, shining,
variable in col~ur,orange yellow or scarlet. Yokohama specimens, named A .
long$olia in Herb. Hoolr., are idelltical with thc Indian. A . japonica commonly
planted as hedge plants in Europe differs by having r n t h e ~broader elliptic
less acuminate leaves and less hairy y anicles. The increase of material
renders more probable the suggestion made by Sir, ,J. Hooker 1.c. that
there is but one and that a very variable species of Aucuba. Thc author's
observations of A . japonica grown in the Lloyd Botanic Garden, Darjeeling,
Royal Bolanic Garden, K r w and Edinburgh and other gardens in Europe
including U.S.S.R. led him to collsider A . japonica Thunb as a horticliltural
or a form of A . himalnica. Hk. f., var. japonica l'hunb (Nor. Comb.)

Habitat: Darjeeling aim Sikkim, Bhutan, altitude 6,000 to 9,000 feet
(2,000 to 3,000m.). The leaves are often varigated with white and yellow dots.
Genus-NYSSA Linn.
Trees (or shrubs), innovations silky. Leaves alternate, petioled, entire.
Flowers capitate, on axillary peduncles, polygamo-dioecious, 1 or few
females and many males in a head, each 3-4-bracteolate, or the males
irregularly coalescing. Male: Calyx short, cup-shaped 5-7-toothed; petals
5-7, imbricate, hairy, stan~ensusually 10 (in the Indian species) around
a large circular disc; rndjment of' the ovary 0 or small. Female: Calyxtube campanulate; limb 5-toothed; petals 0 or minute; no rudiments of
stamens; ovary l-celled; style cylindric, simple or shortly 2-fid; ovule
solitary, pendulous. Berry oblong or ovoid. Alburncn copious; cotyledons
flat, leafy, nearly as broad as the seed.
NYSSA SESSILIFLORB, Hook. f.

9 tree, 60 feet tall. Leaves 6-2 inches, oblong acuminate acute at the
base, punctate an bolh su7faces adult glabrous beneath, rarely pubescent and
chiefly on the nerves; petiole 1 inch. Peduncles 1-14 inches, more or less
pubescent. Flowers sessile. Calyx-teeth rounded, pubescent and ciliate. Ripe fruit
9-: inch, ovoid, narrowed u p w a ~ d sto a point, glabrous, dark reddish. Much
eaten by nlonkeys and birds.
Hubitat: Darjeeling and Sikkim, altitude 5,000 to 8,000 feet (1,700 to
2,70Om.), extending to Khasia Mountains, Assam, altitride 5,000 to 7,000 feet.
Genus-SAMBUCUS

Linn.

Shrubs or small trees. Leaves unequally pinnate, large, often
stipulate, leaflets serrate or laciniate. Corymbs large, very compound,
brncteate; flowers small, jointed with the pedicel, very rarely bracteolate.
Calyx-limb 3-5-toothed. Corolla rotate or campanuIe.te, 3-5-partite. Stamells
5, attached to the base of the corolla. Ovary 3-6 celled; style short,
3-5-partite, or stigmas 3-5-sessile, ovules 1 in each cell, pendulous. Drupe
crowned by the cnlyx-teeth 3-5-celled. Seeds compressed; embryo long.
SAMBUCUS JAVANICA Blurne.

A straggling shrub. Leaves 18 inches, of 5-9 oblong-lunceolate, leafleh
3-8 inches, free, pubarulouu or nearly glabrous. Corymb usua,lly lealy at

the base, oftcn 1 foot diameter, puberulous or almost villous; bracteoles
ovate. Uppermost flowers ~csunllybovren Corolla $ inch diameter,
broadly campanulate, while OY pnik. Berry 3-3 i ~ l c hdiameter, globose, black.
Habitat: East Himalaya., Darjeeling and Sikltim hills ascendil~g t o
6,060 feet. (2,00Om.), extending to the Khasia Mountfains, Assam.

A temperate species 8. sadnata Wall. with decilrrent leaflets and red drupes
is found in Nepal and Darjeeling Border, Singalila range 10,000 feet.

Shrubs or small trecs. Leaves opposite, rarcly 3-nate; stipules
inconspicuous (in the Indian species). Flowers in terminal or subterminal
corymbose or panicled cymes, all fcrtile in Indian sornetimes outcr radiant
and neuter. Calyx-tiihe turbinate or subcylindric; limb short, 5-toothed,
persistent. Corolla canzpa!lulate rotate or tubular, lobes 5, equal. Stamens
5, inserted on the corolla-tube. Ovary l-3-celled; style short, stigma
sub-3-lobed; ovules 1 in each cell, pendulous. L)rupc 1 or snb-2-3-celled,
1-seeded. Seed oblong, compressed, concave oil the ve~ltralface or with the
margins greatly incurved; albumen fleshy, uniform or ruminated; onlbryo
minute.
VIBURNUM STELLULATUM Wall.

A large shrub; b~anches pubevulous. Leaves 3 by 1 4 inches, ellepticlanceolnte acufizinate toothed stellately pubescent. base obtuse or cuneate,
parnllel-veined; petiole 4 inch. Corymbs terrnil~al, i n fluit divaricate, 3-5
inches diameter, subglobose; bracts
inch, lineal, memblanous, caducous.
Calyx-tube stellately kai9.y lobes nzinute, ovate. Corolla-lobes 1/16 inch,
round, pubcscent in bud. Style sho1.t stigma capitatc. Drupe
by
inch,
compressed, hroadly oblong, yellow>-i,ed; seed grooved on both faces, havdly
COncavc t>entrnlly.
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Hubitrrl: Tempcrate Hin~alaya, Darjceling nut1 Sikltirn hills, altitude
6,000 to 11,000 f i ~ t (200
;
to 3,700111.); common.
VIBURNURI COLE13ROOIiIANIJM Wall.
A larpr npreoding R ~ I . u6-15
~ , feet; flowering I,rancl~es tcsutrlly pendfnt
with large ter.nin.nl leapes, corynlbs fiom anils below then). Leaves 5 1 by 2

inch, large oblong, crenate-serrate rearly glabrous shortly acuminate, cuneate
at the base, young and petiole (4-4inch), stellately pubescent. Corymbs
smbclliform,, on short arillary branches, stellately hairy dense on n portion of
the branch bare of leaves; bracts minute, bracteoleq 0. Calyx-tube glabrous,
teeth minute. Corolla-1 obes & inch round, ~chite.Drupe by inch, hardly
compressed, red; seed obscurely convex dorsally, concave ventrally, hardly
ground.
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Habitat: Subtropical Himalaya, altitude 1,000 to 5,000 feet (0 to 2,00Om.),
Darjeeling and Sikkim to Bhutan; very common; extending to the Khasia,
Mountains Assam, altitude 0 t o 4,000 feet, frequent.
VIBURNUM CORDIFOLIUM Wall.
A large shrub,Jlowering before lectjing. Leaves 43 by 2: inches, elleptic cordate,
acuminate, sharply serrate stellntely, pubescent bcn~ath, nearly glabrous above,
parallel-veined; petiole i - 1 inch. Corymb terininaly sessile, stellately hairy
i n ,flower small dense, i n fruit 3-5 inches diameter; hracts inch, linear-oblong,
woolly, cadzccous. Calyx-tube soon glabrous. lobes lanceolate, stallately woolly.
Corolla lobes white with pinkish streaks outside. Anthers small, shortly exserted.
inch,l ittle compressed. Seed dorsally with one shallozo furrow,
Berry 4 by
ventrally with much in$exed cclg~s; testa full of red ylands following the
ruminations of the albumen.

a

Habitat: Temperate Himalaya, Darjeeling and Silikim altitude 9,000 to
12,000 feet (3,000 t o 4,00Om.), from Kumaon t o Bhutan, frequent.
VIBURNUM ERURESCENS Wall.
A large bushy shrub, or sinall tree. Leaves never large, 24-3 by 14 inches,
oblong acufe serrulote from ovote to na~rozc~-oblong,
base obtuse, mils of nerve$
ben ath cery hairy, petiole 4 inch. Corynlb usually pendulous, sometimes 3-5
inches, pubescent, nearly globrour or sornntiwles ,stelZutelg tornentose; bracts
linear,
inch, glabrous, sonlctinlcs 1 inch and pnhescmt. Calyx-troth small,
oblong, glabrous or pubrsrmt. ('orolla-tube
inch; lolws
inell, rolhn(l
sprrodiny, wlritr. stamen^ inserted a t the sanln height near the sun~nlitof the
tube. Drupe
by $ inch, ~llipsoid,scorcely compwsred, wd, crowned by the
thick short ,vt?/l/le,
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Habitat: Wcst and East Himalaya, Darjeeling and Silrkim, altitude 3,000 to
10,OoO feet (1,001) to 3,400m.) from Kumaon t o Bhutan, very common in
~ o ~ g l uSonda,l<phu
,
in Rhoclodendroll forest.
Genus-ALBELJA
Br.
shrubs, branchlets slender. Leaves opposite, sometimes terna te, petiolcd,
e n t i r ~or toothed; stipules 0. Flowers axilary and terminal, in small trichotolnous cymes or solita~.y,2-4-bracteolate, white or rose. Calyx-tube narrour,
striate; teeth 5, long, narrow, persistent. Corolla ti~bular or funnel-shaped,
nearly regular; lobes 5, short, round. Stamens 4, inserted on the corolla-tube,
subdidpnamous. Ovary 3-celled; style filiform, stigma capitate subexserted;
ovules in 2 cells several, in the 3rd solitary. Fruit coriaceous, narrowly oblong,
surmounted by the long calyx-teeth, cells 3, 2 empty, the 3rd 1-seeded. Seed
subcylindric, testa membranous, albumen fleshy; embryo short, cylindric.
ABELIA TRIFLORA BT.
An erect shrub, 3-6 feet. Leavcs 2a by $1 inch, lanceolate, entire, acute,
broadest near the cuneate or subobtuse base, reticulate nc~vedbeneath, pilose
especially on the margin or glabrous; pctiole &-A inch. Cymes sessile, i.e.,
bracts at their base 1 inch leajlike, spining reticulrrte but intermediate
between the leaves and bracts, 318 fjowcred. Calyx-teeth a-3 inch, lineal.,
striate, ciliate. Corolla-tube f - i inch, glabrous or p i l o s ~u,ithouf; lobes i-+inch,
ds,
or pilose.
linear, narrowed ~ c p u ~ n ~glabrous
Habitat: Temperate West and East Himalaya from Kashmir t o Kumaon,
to Darjeeling and Sikkin~,adtitude 5,000 to 10,000 feet (1700 t o 3,40Om.),
frequent.
Genus-LONICERA Linn.
Shrubs, ercct or scnndeilt; buds scally. Leaves opposite, petioled, sessile
or connatc, entirc or in L. heteroyltylln sinnntely-lobed. Flowers (in the Indian
Sperirs) in pctli~nclcdpairs, often connatc by their ovaries, bracteate and usually 2-hractckolntc; pednnclrs nxillary, solitary, or in subterminal panicles
heads or c1ustcr.s subtendctl by floral leaves. Calyx-tube ovoid; limb short,
5-loEed or 2-lippt~l;lobes short or long. Stamens 5, inserted on the corolla-tube.
Ovary 2-3-rr.llrd; stylc slender, stig~riarapitate; ovulcs several in each cell
in double rows on asilc placentas. Rcrry 2-3-ccllcd 01- sub-1-celled. Seeds few
"1 each cdl, ovoid or oblong, albi~menfleshy; embryo trrate. The plants are
Populfil.ly kilowrl as "hone y-suclrle" or "wood fine",

LONICERA GLABRATA Wa.11.
A scandent shrub, branchlets glabrous, or closely pubescent. Leaves 3 by
1 inches, cordate oblong, acute, coriaceou.r, nerves glabrous or pilose or oi[lous
petiole :-4 inch. Spikes short, often panicled; floral leaves 1124-$ inch,
gradually reduced, sometimes minutely pilose above, the uppermost lonceojde,
sessile; bracteoles ovate, minute. Calyx-tube somewhat glaucous, rarely slightly
hairy; teeth & inch, lanceolate. Corolla-tube 4 inch, almost white, sweet scented,
rarely with a few scattered hairs without, hairy within. Style glabrous, or with
scattered hairs. Griffith's specimens from East Bhutan have the leaves very
villous beneath.
Hnbitat: Temp5rate West and East Himalaya from Nepal to Darjeeling and
Sikkim to Bhotsn, altitude 4,030 to 8,000 feet (1,400 t,o 2,70Om.), Common.
LONICERA NACRANTHA Dc.
A scandent shrub. Leaves 24 by 1 inch, cordate oblong acute, coriaceous,
glabrescent or piloss on the surface above, villous beneath. Peduncles in subterminal paniclrts; u p p x floral leaves tisually lin?ar-lanceolate. Bracts i-Q
inch,
linear; bract:ol:s very smnll. C ~ l y x - t u !bglaucous glabrous, calyx teeth hairy
in fruit. Corolls-tube $-1i inch, hirstcte in bud, white fading to yellow. L.
.Tnponica L., which is very clossly allied, diff,:rs in th? lcss coriaccous leaves?
usually pe'ioled ovate or spathulate ,floral leaves, more or less hairy calyx-tube,
and less hirsute unexpanded pink or reddish corolla.
Habitat: Tomperate West and East Himalaya from Nepal to Darjeeling
and Sikkim to Bhutan, altitude 6,000 to 10,000 feet (2,000 to 3,400m.l
frequent. Extending to thc Khasia Mountains, Assam, altitude 4,000 to 6,000
feet.
LONICERA H JSPIDA Pall.
Branchlets hispid-pilose or glabrcucent. Leaves 1k by 2 inch ellcptic-obloflg
subobtusp, bnse rounded, hairy on both rarfaces or glalrrescetlt; petiole 3-8
inch. Bracts 1-2-3inch obocute elleptic bnet-shaped hardly connate hiapirl ciliflle
or ylabrrscent. Corolla-tube t inch, often hairy ; lobes f
inch, rounded.
pink. Style glabrous or with scattered hairs. Drupes more than by 115 inch,
ellpsoid, conjlaent or entirnl?, r ~ p n r a t n .Exrredingly m r i a b l ~as to hairiness ;
the branchlets, leaves and brects are sometimes absoluLely glabrous and the
leaves sub-scabrid beneath.
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Habitat: Temperate and alpine West and East Himalaya, altitude
9-13,000 feet (300 to 4,40Om), from Icashmir to Icumaon, frequent in Darjeeling
and Sikltin altitude 13-15,000 feet.
LONICERA TOMENTELLA H. f. and T.

A shrub, 10-12 feet. Leaves 4 by 4-213 inch oblong villous 09. pubescent
beneath obtuse at both ends; petiole 118 inch tomentose. Bracts $-113 inch
narrowly oblong, foliaceous; braceoles short connate 1120-1/16 in., long in
fruit. Calyx glabrous. Corolla-tube & by & inch little spreading white. Style
glabrous. Berry ) by 115 inch block, often coalescent in pairs into one spherical
fruit. Seeds mumerous, small.
Habitat: Temperate West and East Darjeeling and Sikkim Himalaya, Lachen
and Lachoong, altitude 8-12,000 feet (2,700 to 4,000m).
LONICERA ANGUSTIFOLIA Wall.

A shrub, 6-12 feet; branchlets glabrescent. Leaves 14 by & to 4 inch lanceolate
broad, narrowed at both ends, white beneath pubescent or glabrous; petiole
inch. Bracts &-& linear or linear, or foliaceous; brscteoles connate. calyx-limb
dis;inctly 5-teeth. Corolla-tube 2 by 1/10 inch, glabrous or pubescent, subequal;
lobes hardly S. inch, wihte or rose. Style short, glabrous. Fruit usually of
two conjluent drupes, f inch diameter, globose; calyx-limb often subpersistent.
Seeds few.
Habitat: Temperate West and East Himalaya; from ICashmir and I'iumaon,
altitude 6,000 to 12,000 feet, frequent, to Darjeeling and Sikkim; Lachen,
altitude 10,000 to 12,000 feet (3,700 to 4,000 m.).
LONICERA OBOVATA Royle.
A shrub, G feet. Leaves & by -& inch, small, obovate oblong subsessile, obtuse,
base narrowed. Bracts 9- & in ., linear ovate or oblong rarely foliaceous; bracteoles
small or 0,distinct or connate, obsolete or cupshaped in frwit. Calyx-limb very
short, undulate, hardly toothed. Calyx-tubes more or less coalescent even in the
bud. Corolla-tube
by Q inch, tubular -funnel-shaped, widened upwards,
base nuwowed prominently gibbous or campanulate and subequal, glabrous
without, hairy ~vithin;teeth & inch, round, suberect, Yello~oishwhite. Berries
spherical, inch diamet,er, with 2 calyx-scars.
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Habitat: Temperate West and East Himalaya, from Kashmir to Kumaon,
altitude 8,000 t o 13,000 feet (2,700 to 4,000 m.), frequent in Darjeeling and
Sikkim, Lachen. altitude 12,000 t o 14,000 feet.
LONICERA DECIPIENS H. f . & T.
A small erect shrub about 15 feet high; branchlets pubescent. Leaves 2 by
Q inch, subsessile, oblong lanceolnte, acuminate base obtuse, more or less
pubescent on the midrib and nerves above, beneath glandular-pubescent with
the midrib hairy, turning yellow in autumn; petiole 1/12 inch. Bracts 1/12 in.,
lenear; bractoles or long as calyx-tube. Calyx-teeth minute, ovate acute ciliate.
Corolla-tube & by Q inch, base gibbous, glabrous without, hairy within; lobes
4 inch, red-purple. Style shortly exsert, hairy to the summit. Drupes black,
distinct or completely conJluent. This species if, according to Cowan and Cowan, a
synonym of L. lanceolata Wall.
Habitat: Central and Eastern Himalaya; Nepal, Darjeeling and Sikkim,
Lachen, altitude 10,000 t o 12,000 feet (3,400 to 4,000 m.) t o Bhutan.

L. Acuminata Wall. with pale pink flower is a climbing shrub of the Rhododendron forest in and about Tonglu, 3,400m.
Two other Alpine species L. .spinosu Jacq., having leaves with recurved
margin and sub-fasciculate flowers reported from North Sikkim at altitude
1,000-16,000 feet, and L. paruifoliu Edgw,, ha.ving obtuse leaves with cuneate
base, corolla tube cylindric, hairy within and teeth round, pink purple is also
reported from North Silrlrim, Lachen and Lama Knngra, altitude 12,000-14,000
feet.
Genus-LEYCESTERIA
Wall.
Under-shrubs, with fistular stems and branches. Leaves opposite, clistichous,
caudate-acuminate, membranous, glaucous beneath, exstipulate or with very
small stipules, entire or toothed. Flowers whorled, in ter~rlinalor axillary erect
or drooping .pikes subtended by small or large foliaceous bracts, 2-bracteola*.
Calyx-tube ovoid, limb unequally 5-lobed, persistent. Corolla funnel-shaped,
gibbously swollen a t the base and limb subequally 5-lobed. Stamens 5, inserted
on the throat of the corolla. Ovary 5-8-celled; style slender, stigma capitate;
ovules many, 2-neriate in each cell. Berry oblong or subglot)ose, 5-%celled,manyseeded. Seeds minute, tests cruetaceous shining.

LEYCESTERIA FORMOSA Wall.
Branching from the base, branches 6 feet. Leavos 2-5 by 1-3 inches, broadly
ovate or ovate-lanceolate long acuminate, entire or irregularly toothed, white and
more or less puberulous beneath, base rounded subacute or cordate; petiole &-1inch.
S*ikes 2 inches, pubescent; flowers rarely 3-4 merous; bracts cordate laxly leafy,
often purplish; bracteo!es variable. Flowers white or with purple tinge, glandular,
puberulous. Corolla 4 -1 inch, purplish-pink. Style glabrons. Berry subglobose,
dark purp!e or red.
Habitat: Temperate West and East Himalaya, altitude 5,000 to 10,000 feet,
from Icumaon to Darjeeling to Sikkim (2,700 to 3,400 m.), extending to the
Bhutan; Khasia Mountains, Assam, altitude 5,000 t o 6,000 feet.
LEYCESTERIA GLAUCOPHYLLA Hook. f.
A much more slender plant than L. formosa, with narrower shorter-petioled
lanceolate sinuate toothed leaves, and small axillary few-jowered spikes of
puberulous flowers, the bracts of which are much shorter than the flowers
and ovate-subulate. The stipules are entirely absent or more or less developed
into a small semicircular coriaceous lamina. Fruit purple.
Habitat: Darjeeling and Sikkim Himalaya, altitude 5,000 t o 6,000 feet,
(1,400 to 2,000 m.), Yoksun, Simonbong, Tonglu and Pankasari range.
Genus-PENTAPY XIS Hook. f.
A woolly erect shrub with solid stems and branches. Leaves opposite, distichous, coriaceous, ovate-lanceolate, caudate-acuminate, sinuate-toothed; stipules
very large leafy, orbicular margins recurved. Flowers in axillary peduncled or
sessile rarely terminal woollen spikes, with short bracts and bracteoles. Calyx
funnel-shaped, subequally 5-cleft, persistent. Corolla funnel-shaped, gibbously
swollen a t the base; limb subequally 5-lobed. Stamens 5, inserted on the throat
of the corolla. Ovary 5-celled; style slender, stigma capitate; ovules many,
2-seriate in each cell. Berry ellipsoid, 5-celled, many-seeded. Seeds minute;
testa crustaceous, shining.
PENTAPYXIS STIPULATA Hook. f.
A shrub, G-8 feet, densely clothed except the leaves above with soft, white wool.
Leaves 4-8 by 2-3 inches, base rounded, subentire or sinwate-toothed, puberulons

above or glabrate with deeply impressed nerces. Stipule i - finch diameter, erect
or reflexed. Heads dense, rarely subxpicate with sometimes 4-7nerous powers;
peduncle very stout; bracts about equalling the calyx, ovate. Plowers ) inch
long, woolly, white. Berry hairy, 2 inch, pulp thin. Seeds ellipsoid.
Habitat: Darjeeling and Sikkim Himalaya; a t Darjeeling, altitude 6-10,000
feet (2,000 to 3,700 m.).

Trees, shrubs or herbs, rarely annual, erect or twining, unarmed or spiny,
rarely truly prickly. Leaves simple, opposite or whorled, quite entire, stipulate
stipules interpetiolar or intrapetiolar (except in Galieae). Inflorescence various.
Calyx-tube aclnate to the ovary; limb various. Col-ollaregular, usually 4-S-lobed,
lobes valvate, imbricate or contorted (to the left as seen from outside). Stamens
as many as the lobes, inserted on the mouth or tube of the corolla, filaments
short or long; anthers 2-celled, usually dorsifixed and dehiscing laterally or in
front. Disk epigynous, usually annular or cushionshaped. Ovary wholly inferior,
2-10-celled; style simple or cleft, stigmas various; ovules 1 or more in each cell.
Fruit berried, capsular, drupaceous or of dehiscent, or indehiscent cocci, 2-10celled. Seecls various, albumen fleshy or horny. Embryo straight or curved;
cotyledons flat or semiterete, raclicle superior or inferior
Some of the species representing several genera, which are not strictly
Darjeeling plants, but commonly founcl growing in the plains are often noticed
along the roadsides ascending up to 3,000 feet in the foot hills and Terai.
These are-Anthocciphulu.~ cudumba Miq.-A large tree with characteristic large
shining, obliquely nerved elliptic leaves 2nd orange coloured heads of flowers,
and white stigmas is of medicinal value and considered sacred. Cephalu,wthus
naucleoides DC. A small tree with yellowish fower-heads grows up to
2,000 feet, in Siklrim Himalaya. Arliwcc coldijolif~HK. I?., a large or small
tree with orbicular cordate leaves and yellow flower-heads is often found on
the roadsidc.~and in the fringe of forest 111) to 3,000 feet, in Darjeeling and
Sikkim foot hills, corn mon.
G'~nu.s-HYMENOPOGON TVull.
An epiphytic: undershrub. Leaves pctioled, tlccitlaous; stipules large, persistent, with fleshy axillary bristles. Flowers rather large, corymbose, white; torymbs with large white leafy reticulated bracts. Calyx-lobes elongate, persistent.

Corolla-t,ube long, limb salver-shaped, throat with reflexed hairs; lobes 5,
vaIvate in bud. Stamens dinserted below the throat, filaments short; anthers
linear, included. Ovary 2-celled; style filiform 2-grooved, stigmas 2 linear; ovules
many, subulate, imbricate on peltste placentas. Capsule crowned with the calyx,
septicidally 2-valved, many-seeded. Seeds imbricate, linear, with long tails a t
each end, hilum lateral; embryo minute in copious albumen.
HYMENOPOGON PAR.ASITICUS Wall.

A sn~allstraggling often epiphytic shrub. Stem curved, rooting, shoots
villous. Leaves at the ends of the branches, 3-12 by 2-4 inches, elliptic-lanceolate
or oblanceolate, acuminate ?nembm.lzous, narrowed into the short petiole, midrib
broad, newes about 20 pairs; stipules ovate, acute. Corymbs 3-chotomous;
peduncle 2-3 inches; bracts a t the axils stipulc-like, those a t the pedicels
foliaceous, long-petioled, 3-4 inches long, narl.ouv, oblong, obtuse or acute, finely
reticulated. Calys-lobes linear. Corolla 14 inches, lobes villous. Capsule
rnemb~anous,tu~.binate.
Habitat: West and East temperate Himalaya, from Kumaon t o Darjeeling
and Silrlrim, Bhutan, altitude 6-8,000 feet (2,000 to 2,700 m.), extending
to Ichasia Mountains, Assam, altitude 4-6,000 feet.
Genus-HYMENODICTY

ON Wall.

Trecs or shrilbs wit11 thiclr branches and bitter bark. Leaves petioled,
dcciduons; stipules deciduous. Flowers small, spicate; spilies in axillary a n d
terminal nodding panicles, with 1 or 2 large leafy reticulate persistent bracts.
Calyx-tube short; lobes 6-6, ovate or subulatc, deciduous. Corolla funnel
or bell-shaped, glabrous witl~in;lobes 6, short, valvate in bud with everted
margins. Stamcns 5, inserted below the throat, filanients short dilated upwards; anthers linear. Ovary 2-celled; style filiform, stigma spindle-shaped;
ovules numerous, on cylind~.icplacentas adnate to the septum. Capsule loculicidally 2-valved, many -seeded; placentas a t length free. Seeds imbricating
upwards, tcsta broadly winged; entbryo small, in fleshy albumen.
HYMENODICTYON FLACCIDUM Wall.

A decidu,ous tree, oftell epiphytic i n young stage. Leaves 5-8 by 3-6 inches,
elliptic, abruptly accuminate, glabrous or puberulous, only on the nerves

beneath. Stipules broadly obovate, oblanceolate or ovate, glandular serrate,
Racemes 4-10 inches, pubescent, curved, dense powered, peduncle 1-3 inches,
floral white, convex. Flowers subsessile, white. Calyx 1/12 inch. Corolla about
twice as long. Capsule Q inch long, ellipsoid.
Habitat : West and East temperate Himalaya, from Garwhal to Darjeeling
and Sikkiin to Bhutan 3,000 to 6,000 feet (1,000 to 2,000 m.), extending to
the Khasia Mountains, Assam.
Genus-WENDLANDIA
Bartl.
Shrubs or small trees. Leaves opposite or ternately whorled; stipules entire
or 2-fid. Flowers small, rosy or white, in terminal dense thyrosoid or panicled
cymes, 2-3-bracteolate. Calyx-lobes 4-5, subequal, small, persistent. Corolla
tubular- salver- or funnel-shaped, throat glabrous or hairy; lobes 4-5, imbricate
in bud. Stamens 4-5, between the corolla-lobes, filaments 0; or elongate; anthers
versatile, exserted. Ovary 2- (rarely 3-) celled; style filiform, stigma entire
2-fid or 2-partite; ovules numerous, on small globose placentas adnate to the
septum. Capsule small, globose, loculicidally, rarely septicidally 2-valved,
many-seeded. Seeds very minute, horizontal, compressed, testa membranous
obscurely winged; embryo short, cylindric, in fleshy albumen.
WENDLANDIA EXSERTA DC.
A small crooked tree 10-30 feet tall, bark brown with vertical tissues. Branches
terete. Leaves 4-9 by 1-34 inches; coriaceous, opposite ovate-lanceolate, finely
acuminate nerves 10-18 pairs, arched; stipules persistent mate, acute, recurved.
Panicles sessile, pyramidal, 6-10 inches broad and long. Flowers 4 inch
diameter, white, fragrant, sessile. Calyx hairy lobas ovate or subulat,e. St,igma
2-partite. Stamens nearly as large as the corolla-lobes. Capsule 1/10 inch
diameter, white, tomentose.
Habitat: Dry forests of the tropical Himalaya, from the Chenab eastward
to Nepal, Darjeeling and Sikkim, ascending to 4,000 feet (1,500 m.).

An allied species W. Wallichii W and R., a small shrub with elliptic
lsnceolate leaves is reported to occur a t 2,000 to 4,000 feet.

Genus-LUCULIA
Sweet.
Shrubs. Leaves petioled; stipules cuspidate, deciduous. Flowers rosy or white
in terminal many-fid. corymbs, odorus; bracteoles deciduous. Calyxlobes 5,
elongate, unequal, linear-oblong, deciduous. Corolla salver-shaped, tube long;
lobes 5, simple or with 2 calli a t the base, imbricate in bud. Stamens 5, in the
tube of the corolla, filaments very short; anthers linear. Ovary 2-celled; style
&nder, stigmas 2 linear included; ovules many, on 2 revolute longitudinal
placentas in each cell. Capsule almost woody, septicidally 2 valved, manyseeded. Seeds minute, imbricate upwards, testa rough winged toothed; embryo
minute in fleshy albumen.
LUCULTA G RATISSIMA Sweet.
A spreading rather bushy shrub, 10-16 feet., branches lenticellate. Leaves
6-9 by 2-4 inches, variable,' oblonceolate, lanceolate or elliptic lan,ceolate,
acuminate, nerves 9-12 pairs usually spreading prominent pink, membraneous
or coriaceous. Coryinbs up to 8 inches, in diam. Very many flowered in small
bunches. Flowers 3-nate pale or deeply pink, fading with age, su:eet scented
shortly pedicalled Calyx-tube 4 inch, limb twice as long, glabrous or pubescent,
Corolla-tubes 1$ inches, lobes 14 inches across, without interposed tubercles.
Capsule 113 4 inches, oboeoid, very variable.
Habitat: Nepal to Darjeeling and Sikkim to Bhutan, occassionally met
with, frequent on the way to Ramum and Rimbic from 4-6,000 feet
(1-2,000m), often cultivated in gardens.

A new species has been described by B. Ghose as Luculia grandifolin Ghose,
and published in the Journal of the Bengal Natura,l Historv Society, Volume-25,
Page-159, 1052. But this species seems to be a variety or an intermediate form
of L. Gratissima, or perhaps a natural hybrid between Luculia gratissimn sweet,
and Luculin pincca~zaHook, a Khasia species. I t s habitat is Bhutan. But the
author also found it growing along the boundary wall of the palace compounci
of His Highness the Maharaja of Sikkim, Gangtok, where it is believed to have
been introduced by the palace gardeners. Cytogcnetical investigation might
throw light on its true systematic position.
Genus-ARGOSTEMMA Wall.
Small delicate herbs. Leaves usually membranous, 'opposite, pairs very
unequal, or flasely whorled; stipules entire, persistent or obsolete. Flowers
white, in peduncled cymes or umbels. Cslyx-tube short; lobes 5, rarely 3-7.
Corolla rotate, 4-&partite, valvate. Stamens 4-5, filaments short; anthers large,

free, conniving or cohering, erect or declinate, dehiscing by 1-2 terminal por,,8,
rarely longitudinally. Ovary %celled, style filiform, stigma capitellate; ovules
very many on projecting placentas. Capsule coriaceous or membranous, 2-celled,
dehiscing a t the apex or by all O P ~ ~ C U ~Seeds
U ~ . minute, angled or compressed,
testa granulate or reticulate; embryo most minute, in dense fleshy albumen.
ARMXYI'EMMA VERTICILLATUM Wall.
Leaves 1-5 inches, sessile, 4 i n a whorl, ovate-lanceolate, Jinely acuminate,
broader more ovate and distinctly petioled, glabrous, unequal, very rarely with
an additional pair of leaves below the whorl. Umbels 1-3, sometimes compound,
all terminal. Flowers about inch diameter. Calyx-teeth acute. Anthers 5 fTee
linear-oblong, straight, upiculate; opening by pores.
Habitat: West and East temperate Himalaya, from Kumaon to Darjeeling
and Sikkim, altitude 2-6,000 feet (500 to 2,000 m.), extending to the Khasia
Mountains, Assam, altitude 4,000 feet.
Genus-HEDYOTIS L.
Herbs, undershrubs or shrubs. Leaves very rarely ternately whorled; stipules
free or combined in a bristly sheath. Flowers white or lilac, in terininal or
axillary open, close or capitate cymes. Calyx-lobes 4, acute, persistent, without
interposed teeth. Corolla funnel or bell-shaped; lobes 4, ovate, or linear,
valvate in bud. Stamens 4, in the tube or throat of the corolla. Ovary 2-celled;
style filiform, stigma 2-fid or 2-lobed; ovules numerous on sessile or pedicelled
placentas, attached to the septum a t or below the middle. Fruit small, membranous coriaceous or crustaceous, indehiscent or septi- or loculicidal or of
2 separable or connate cocci, 2-inany-seeded. Seeds plano-convex or angled,
testa very rarely winged; embryo clavate in horny albumen.
HEDYOTIA SCANDENS Roxb.
A much-branched climber, branches terete. Leaves 3-5 inches, seasile, green
when dry, elliptic or lanceolate, acumilzute, sometimes caudate-ucuminale,
smooth, flat; stipl~lesmembranous, con,nnte into a short truncate 2-cUspidate
cup, Cymes terminal spreading, l ~ a f y , flat, or round-topped, sometimes
puberulous; flowers suburnbellate, pedicels 1110-116 inch. Calyx nbconic; teeth
ovate, acute or obtuse. Corolla-tube short, glabrous, lobes long bearded within*
Capaule broadly obovoid, crown very prominent, loculicidally gaping, cell8
many-seeded.
Habitat: Tropical and subtropical West and East Himalaya, common
in Darjeeling and Sikkim, altitude 2-6,000 feet (NO to 2,000 m.), cxtenrlingto
the Khaeia Mountains, Assam.

+

HEDYODIS VESTITA Br.
-4 stout diffme villous herb, 1-2 feet long, branches terete. Leaves 2-4 inches,
elliptic /nnceolafe, acumimte, plnited greenish when dry; stipules membranous
cillolls zcith lo71g cnlia with 1-3 sz~bulate processes. Cymes inconspicuous,
0 or a-4 inch, simple or branched; flowers very small, croujded in heads
I.! inch diameter, lilac or pin,k. Calyx teeth subulate. Capsules 1/16 inch
i: 3
globose, hairy indehiscent.
Hnbitat: Subtropical Darjeeling and Silrkim, extending t o the I(hasia
Mountains, Assam, altitude 14,000 feet (300 t o 1,700 m.).
HEDYOTIS AURICULARIA Linn.
Annual suberect or diffi~seherb, branches 6-18 inches, glabrous or terete.
Leaves 1-3 inches, ovate or lnnceolnte, acuminate llsually pale green when dry,
hirsute at the nodes; stipules nzembranous, hairy with 207zg cnlia. Cymes axillary
very dense-jowe7.ed always sessile. Calyx- tecth variable. Fruit ilzdehiscent
glabrous or hispid.
Habitat: Throughout East Himalaya from Nepal to Darjeeling and
Silrkim, extending to the Khasia Mountains (1,000 t o 2,000 m.), Assan],
abundant.
The allied species H lineata Roxb., recorded by Hoolrer appears t o be
a pubescent variety of H a,uricularia 9'
I im.
HEDYOTIS STIPULATA BY.
Branches slender, decumbent rooting below, 1-2 feet, terete. Leaves
213-2 inches, dark brown when dry variable in width, ovate lanceolate acute
glabrous or zotth a few soft scattered hairs above tsnd on the nerves beneath,
base acute or roundecl; petiole 116-113 inch. Stipules cut into Jiliform bristles
nearly to the base. Cymes $-; inch diameter. Flowers quite glabrous, pedicelled,
Calyx-teeth lrcnceolnte recurt~ed lo17ger than the ~ncm~branousbroadly globose
fruit. P~~uit
inembranons, intlehiscent or with a loculicidal fissure on the crown
between the calys-t,eeth. Seeds many, small, nngrclar and pitted.
Iiabitctt: Tcmperat,c Himalaya, altitude 3-8,000 feet (1-2,700m.) from
Dalhousie to I>arjceIing and Sikl<im t o Bhotan, common; IChasia Mounlains,
altitucle 4-5,000 feet.
Gmzus-OLDENLANDIA
Slender erect or diffuse di-tri-chot,omously branched herbs. Leaves usually
amall and narrow; stipules acute or bristly. Flowers small, white or pink, in

dichotomous axillary and terminal usually panicled cymes rarely solitary,
Calyx-teeth 4, rarely 5, usually erect and distant in fruit, with sometimes alternating teeth. Corolla rotate funnel or salver-shaped, tube short or long;
lobes 4,rarely 5 , obtuse, valvate. Ovary 2-celled; style filiform, stigmas 2 linear;
ovules numerous, placentas attached to the septum. Capsule small, usually
membranous, terete didylnous or angled, loculicidal a t the top, rarely indehis.
cent, many-seedecl. Seeds angled or globose, testa not winged, smooth or pitted;
embryo clavate in fleshy albumen.
OLDENLANDIA NUDICAULIS Roth.
Stem annual sparsely hairy furfuraceous stout, erect 1-2 inches, with or
without a pair of small leaves, naked to the Jirst whorl of leaves, simple or
3-chotomously forked, each branch usually bearing 4 unequal leaves in a whorl.
Leaves 4 i n a zuhorl, elliptic ova,te, shortly 2-2 inches, petioled, tip obtuse or
rounded. Cymes very open; much dichotomously branched, branches filiform;
flowers very small, as are the round capsules.
Habitc~t:West and East tropical Himalaya, from Kumaon to Darjeeling
and Sikkim, extending to the Khasia Mountains, Assam, ascending to 5,000 feet
(1,500 m.).
0 gracilis DC.-A slender erect, 6-12 inches high with linear acuminate
flat leaves, truncate stipules and linear corolla lobes is reported to occur in
Darjeeling and Siklrim lower hills in jungles ancl waste land from 1,000 to
6,000 feet. 0 paniculata Linn., an exceedingly common weed, rather succulant
6-2 feet high erect diffuse, herb, with bright green elleptic ovate or oblong leaves
and white flowers, is commonly met with in open places, waste land and road
side jungles in the foot-hill region.
Genus-ANOTIS Dc.
Herbs, prostrate or ascending, rarely erect; stipules usually membranous
or with marginal bristles. Calyx tube short; lobes 4, with broad intervening
sinuses. Corolla tubular or funnel-shaped; lobes 4, usually shorter than the tube,
valvate in bud. Stamens 4, on the mouth of the corolla; anthers included or
exsert,ed. Ovary 2- rarely 3-4-celled; style filiform, stigmas 2-4 linear; ovules
few or rarely solitary in each cell, on placentas ascending from near the base of
the septum. Capsule cliclymous or laterally compressed, crown produced between
the calyx-lobes, loculicitlally 2-valved a t the top, rarely indchiscetzt, celles 1- or
few-seeded. Seeds peltate boat-shaped or rarely plano-convex, testa very rarely
winged, coarsely pitted; embryo clavate in horny albumen.

ANOTIS GRACILIS Hook.

A very slender perennial herb with the stem rooting for a considerable length;
internodes long. Leaves 1-1i inches, ovate, acuminate, sparsely hairy
dark above when dry, paler bepeath, nerves 6-8 pairs. Stipules
bristly Cymes on slender peduncles much longer than the leaves, 2-3
dichotomusly forked wit,h clusters of heads of flowers, $ inch diameter. Calyx
teeth lavzceolate, recurved. Corolla white, glabrous; tube broad, much longer than
the lobes.
Habitat: Temperate Darjeeling and Sikkirn, altitude 5-6,000 feet (1,7002,000 m.), extending to the Khasia Mountains, Assam.
ANOTIS CALYCINA Wall.

An annual, erect, slender, glabrous herb. Stems 4-8 inches, simple or
copiously branched from the base, shining, 4-angled. Leaves $-1 inch, ovatelanceolate, acuminate, ciliolate membranous with sometimes a few minute scattered
hairs; stipules with short lateral bristles. Cyme-peduncles and branches capillary.
Corolla short, pale-purple. Capsules didymous, truncate, crown tumid often
exceeding the minute distant calyx-teeth.
Habitat: West and East temperate Himalaya, from ICashxnir to Darjeeling
and Sikkim to Bhotan, altitude 3-7,000 feet (1,200 to 2,400 m.), extending t o
the Ichasia Mountains, Assam.
ANOTIS WIGHTIANA Wall.

A perennial tomentose diffused herb. Stems 2-18 inches, leaves clothed with
soft curly spreading hairs. Leaves 1-1 inch, sessile or sub-sessile ovate sub-acute
variable in breadt,h. Heads involuc~.ateby 2 leaves. Flowers white-blue or purplish,
shortly-pedicelled. Fruit very small, orbicular, com,pressed contracted towards
Ihe short calyx-teeth, grooved at the union of the carpels, rugose when dry.
Clarke observes that the flowers are white in the 2-carpellary, light blue in the
3-carpellary, and blue in the 4-carpellary spec~mens.
Iiabitat: West and East temperate Himalaya, altiiude 4-&,GOO tee5 (1,5002,700m.), from Nepal to 1)arjeeling and Sikkim, to Bhotan. extending to the
Khasia Mountains, Assam, altitude 4-5,000 feet.

Erect creeping or decumbent small herbs, rarely undershrubs. Leaves
usually elliptic-lanceolate; stipules caducous. Flowers white pink or greenish,
secund on the branches of axillary or terminal dichotomous cymes; bracts or
bracteoles various or 0. Calyx-tube short; lobes 5, small, persistent. Corolla
tubular or funnel-shaped; lobes 5, short, valvate in bud, back often winged,
often also with a fold in the sinus. Stamens 5, inserted on the tube; anthers
linear. Disk very large, 2-lobed. Ovary 2-celled; style filiform, stigmas broad or
linear; ovules many, inserted on basal ascending placentas. Capsules coriaceous,
compressed, obcordate, girt in the middle by the calyx-tube, the crown dehiscing by 2 broad gaping valves; placentas divaricating, many-seeded. Seeds
minute angled, testa crustaceous; embryo clavate, in fleshy albumen.
OPHIORRHIZA HARRISIANA He yne.

A slender herbaceous or shrubby rooting below. Leaves 14-2 inches, broadly
ovate or elliptic-lanceolate obtuse acute or acuminate, glabrous or minute,
scattered hairs on the surface; stipules with 1 or more long points. Cymes tomantose, or glabrate rather contracted, bracteoles few Jiliform, caducous or 0.
Calyx-teeth subulate, corolla glabrous or pubescent, $-4 inch, tubular, lobes
short keeled on the back. Capsule glabrous.
A common variable plant with 4 varieties, of which variety rugosa of
Wallich is t,ypical Sikltim plant with leaves 1-23 inch, ovate-lanceolate acuminate a t both ends.
Habitat: Hilly districts of India from Nepal eastward to Darjeeling and
Sikkim, exhending to the Khasia Mountains, Assam, altitude 0-5,000 feet (O1,700 m.)
OPHIORRHIZA OCHROLEUCA Hook. f,

A small rather glabrous shrub. Leaves 4-9 by 14-3 inches, elliptic or
el~~l~tic-hnceolate,
caudate-acuminate,, nerves 10-15 pairs; petiole long. StJipules
Ztcnceolate 2 Ad., caducous. Cyme-peduncles and branches very stout, spreading
inore irregularly branched. Calyx-teeth very short. Corolla ;-& inch, cylindric,
fieshy, lobes short recurved with short doraal spur belotu the top not keeled at the
bock; primose-yellow, oralvje or greenish. Capsules pedicelled, 1 inch diameter,
glabrous.

Habitat: Darjeeling and Sikkim to Bhotan Himaiaya, alt; tnde 1-5,000 feet.
(300 to 1,700 m.), common, extending to the Khasia hfoulltains, Assam, altitude
0-4,000 feet.

0.rosea Bk.f. is a variety of 0. ochroleuca differing in the corolla which is

4-4 inch

long, rose cloured, not fleshy and very different in bud occurring a t
7,000 feet.

OPHIORRHIZA SUCCIRUBRA King.
Stem branched, glabrous, or with a line of hairs which runs up the pedunr,le,
and stout short cyme-branches. Leaves 4-7 inches, quite glabrous beneath, with
sometimes a few scattered short hairs above. Leaves and cymes beneath l.ed
purple. Stipules lanceolate, 2-fld. Cymes short peduncled, 1 inch diameter,
flat topped few-flowered, drooping, then erect; branches suberect; bracts veined,
exceeding the glabrous cap~nles,bracteole linear lanceolate glabrous. Calyx
pderulous, tube much broatier than the pink corolla, trapezoid, teo th triangular
obtuse; corolla 4 inch, lobes short keeled. Disk-lobeswry large. Capsules puberulous.
Dr. King has attached the mss. name of succirubra to this, no doubt from the
colouring of the dried leaf resembling that of Cinchona succirubra.
Habitat: East Himalaya, Darjeeling and Sikkim in wet forests, altitude
5-8,000 feet (1,700 to 2,700m.).
OPHIORRHIZA THOMSONI Hook. f.
Stem 6-8 inches, rooting below. Leaves 2-5 inches ovate or elliptic ovate subacute; petiole rather short. Stipules Ji1ifoi.m froin broad bose. Cymes small,
4-3/4 inch diameter, branches spreading. Bracteoles narrow persistent. Calyx
teeth subula.te Corolla 4 inch, tube short, soon expanding into the very broad
funnel-shaped limb. Stamens a t the base of the tube. Capsules glabrous, 118
inch diameter.
Habitat: Darjeeling and Sikkim Himalaya, altitude 4-6,000 feet (1,4UO t o
%000m.), Bhotan, altitude 4,000 feet (1400m.).
OPHIORRHIZA TREUTLERI Hook. f.
A low stout herbaceous species, 6-10 inchas, with crisped hairs all-over anti
aery persistent large lanceolate stipules. Leaves 2-4 inches, elliptic ovate or lanceolate, ~d-cauda,te
acumimte, sometimes almost glabrous above. Stipules lanceo1- entire OF 2-fid. Cyme-branches stout, many flowered, hirsute ascending ;
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bracteoles
inch or less, long linear hispid. Calyx hirsute limb Bnnel-shaped
teeth subulate, slender, l-nerved. Corolla pink i n Bikkim, white in Kha.~ia
plants. Capsules pubescent.
Habitat: East Himalaya, Darjeeling and Sikkim, altitude 5-7,000 feet
(1,700 t o 2,400m.) extending t o the Khasia Mountains, Assam, altitude 5-6,000
feet.

0.nutans C. B. Clerke is an allied species with white flowers, corolla villous.
Genus-CARLEMANNIA

Benth.

Branched herbs. Leaves obliquely elliptic, crenate-serrate; stipules of minute
interpetiolar teeth. Flowers small, whit,e, yellowish or pink, in terminal peduncled
cymes. Calyx-tube subglobose: lobes 4-5, unequal, persistent. Corolla tubular;
lobes 4-5, short, subequal subimbricate in bud. Stamens 2, in the middle of the
tube filaments short, flattened; anthers clehiscing laterally included. Disk 2-4lobed or-parted. Ovary 2-celled; style filiform, stigma clavate 2-fid; ovules
numerous, on basal ascending placentas. Ca,psule membranous, more or less
pyramidal and 4-lobed, 2-celled, loculicidally 2-valved, many-seeded. Seeds
minute, ovoid, testa smooth or reticulated, adhering to the granular or horny
albumen; embryo microscopic.
CARLEMANNIA G R I F F I T H I I Benth.
A lull branched herb, glabrous except the cymes. Leaves 3-5 inches, caudateacuminate, membranous, serrate; petiole $-$ inch Cymes open, pnnicled or
corymbo.se. 1-14 inches diameter; brac teoles 1110 inch, linear; flowers inch,
yellow. Calyx-tube globose; lobes linear-oblong, obtu.se. Corolla-limb narrowly
funnci-sr~aped;lobes small, rouncled. Capsule 116 inch diameter, obscurely
pyromidal 4-lobed.
Habitat: Eastern Himalaya; Thrjeeling anrl Sikkim to Bhotan, altitutle
2-6,000 feet (500 t o 2,000m.) extending to the Khmia Mountains, altitude 2-5,000
feet.
C . con,geato Ak.f., may be considered as a variety of C. Gri.fithii, differingin
ciliab bracteolea, relyx-teeth and a hespid capsule, occurring a t 4-7,50@0feet.

Genus-MUSSAENDA Linn.
Shrubs or undcr-shrubs, rarely herbs, erect or cl'mbing. Leaves opposite or
3-nate:y ~vhorled;stipules solitary or in pairs between the petioles. Plowers
scallet or rarely white, in terminal cymes; bractn and bracteoles
deciduous, Valy r -tube oblong or turbinate; lobes 5 , usually deciduous, one
fieqtiently forw~ing a l a ~ g epetioled white or colou~ed leczf. Corolla tubular,
funnel-shaped above, tube usually silky, throat villous; lobes 5, valvate in
bud with everted margins. Stamens 5, on the throat of the corolla or lower
down, filaments very short; anthers linear. Ovary 2-celled; style filiform,
stig~nas2 linear; ovules numerous, on peltate fleshy placentas. Berry fleshy
and areolate a t the top, many-seedecl. Seecls minute, testa pitted; embryo
minute, in dense fleshy albumen.
MUSSAEPU'DA ROXBURGHII Hook. f.
Stem erect, hairy above. Leaves long-petiolecl oblong-lanceolate, membranous,
glabrous above, stipules triangular-lanceolate. Cyrnes very dense many-jiou~e~ed,
crknite from the Jiliform hairy calyx teeth; corolla silky, tube narrow, yellouj,
lobes very small with filiform tips. Berries glabrous, croluned with the calyx lobes.
Habitat: West and East Himalaya horn Nepal to Darjee!ing and Sikltim
in Terai ancl Dooars; often seen in the fringe the forests and hillsides, 1,000
to 1,400m. with the characteristic leafy white enlarged ca.lyx-lobe.
MUSSAENDA MACR'OPHYLLA Wall.
Usually a subscandent shrub; branches stout: hairs rufous when dry. Leaves
4-10 by 2-34 inches, broadly elliptic acute slightly hairy above; stipules a'cute or
broad recurved. Cymes villous short'-peclunclecl, often 3-chotomous; flowers
crowded; bracts large, 1aci.ninte. Calyx-lobes 4-%inch enlarged lobe 2-5 inch,
foliaceous oblnv,ceolnte obtuse, cnducous; corollrt 1 inch tu,be hirsute, lobes orange,
orbicular apiculnte, throat villous. Berries $ inch long; ellipsoid, broadly hairy
areole very broad.
Nabitub: West ant1 East tropical Himalaya; Ncpal t o Darjeeling and Sikkim
cxte~lding t o tile IShasia &Iountains, Assam, altitude 1-4,000 feet (300 t o
1,400m.).
MTJSSAENDA INCANA Wall.
Stcm erect, simple and I~erbacco~ss
or brunched, 2-3 feet, covered with soft
dining uppr~ssedhuirs. Leaves 5-6 inches, stiff, ronnded or ovete acute or

sub-acute a t t!le h e , nerves many and strong; stipules tapering from a broad
ba,se, bi$d. Cy~nessmall, subseasile. Flowers yellow. Calyx-lobe leafy white
pubescent, teeth Jiliform. Corolla 314 inch long, silky tube slender. Berries
globose, a t first hairy, then glabrous; areola $mall.
Habitat: West and East tropical Himalaya; Nepal to Darjeeling and Sikkim,
altitude 2-4,000 feet (600 to 1,700m.); common in Terai extending to the Khasia
Mountains, Assam, altitude 2,000 feet.
MUSSAENDA FRONDOSA Linn.
This widely distributed species is considered by some as very close to
IM. nbacrophlla Wall, obviously one of its varieties. I t is a common scandent
shrub of the Terai hill forest climbing up to 1,600m. in the middle hill
forest. Leaves ovate oblong, acuminute glabrous above. Calyx teeth deciduous,
lanceolate, enla?-gedlobe white. Fruit oboeoid, hairy ureole broad. This plant is
medicinal, used as a ~ e m e d yin Leucoderma.

M. glabra Vahl., is glabrous unlike other species with cociacaous leaves not
exceeding 5 inch in length. The calycine white leaf is not more then 3 inch
long. Occasional from Nepal t.o Darjeeling to Siklrim Terai up to 500 feet or
above.

Srrlall shrubs. Leaves vory membranous, many-nerved: stipules oblong
or lanceolate or foliaceous, somctimes toothed and glandular. Flowers white,
yellow or greenish, in axillary and terminal panicled cymes with ppreacling
branches; bracts often glandular. Calyx-tube globose or hemispheric, lobe8
4-6, persistent. Corolla tubular, short or long; lobes 4-6, triangular, valvate in
bud, with everted margins. Stamens 5-6, inserted in the tube, filaments khort;
anthers linear-oblong. Ovary 2- or 5-6-celled; style slender or thickened above,
atigmas 2- or 5-6 linear; ovules very numerous, on fleshy 2- or 5-6- celled,
indehiscent or loculicidal a t the crown, many-seeded, placentas globose. Seeds
minute, angled, testa dotted; embryo minute, in fleshy albumen.
ADENOSACME LOPI'GIFOLIA Wall.
A bush with very brittle branches, covered with smooth yellowish shinin$
spo?yy bark. Leaves 4-10 inches, elliptic lanreolate narrowed to a long acuminato

point, very variable in width, narrowed in to the slender petiole 4-24 inches
long, above glabrous puberulous pubescent or with sniall scattered hairs, beneath
always more pubescent or tomentove than above; stipulcs oblong-lanceolate
entire or 2-fid, glabrous hairy or wit11 marginal glands. Stipules small oblong
lanceolate. Cynzes often 6-8 inches across. 3-chotomously branched, divericating,
glabrolls or pubescent; branche~very slender. zi!l-zag bracts and bracteoles
small, glandular; flowers pedicelled, solitary or fascicled. Calyx-tube 118 inch,
hemispheric or subglobose; teeth about as long, ovate subulate or lanceolate and
sinus glandular, persistent. Corolla JEeshy, 4-9 inch, glabrous or pubescent.,
tubular, yellow; lobes small, boradly ovate. Berries, $ inch diameter, always
white.
Habitat: Subtropical West and East Himalaya from Kumaon, a,ltitude
4,000 feet,, to Darjeeling and Sikkim, altitude 2-5,000 feet (700 to 1,70Om.),
extending to the Ichasia Mountsins, Assam, altitude 0-5,000 feet,
Genus-RANDIA

Linn.

Shrubs or trees, unarmed or spinous. Leaves opposite or with one often
arrested; stipules short, intra-petiolar, free or connate. Flowers in axillary or
leaf-opposed cymes on solitary or fascicled or corymbose rarely terminal, white
or yellowish. Calyx-tube various, limb often tubular; lobes short, long or leafy.
Corolla funnel-salver-or bell-shaped, tube long or short, throat glabrous or hairy;
lobes 5, rarely more, short or long, twisted in bud. Stamens 5; anthers subsessile, narrow. Disk annular or cushion-shaped. Ovary 2-rarely 3-4-celled;
style short or slender, stigma usually fusiform, entire or 2- fid; ovules usually
numerous, sunk in placentas attached to the septum. Berries globose ellipsoid
or ovoid, 2-celled, many-seeded. Seeds often immersed in pulp, angled, testa
thin, albumen horny ; cotyledons orbicular.
RANDIA FASCICULATA Dc.
A spreading shrub, resembling barberry, branches glabrous, Spines axillary,
hairy or tomentose; bark smoothish. Leaves 1-5 by 4-14 inches, ovate-elliptic
or lanceolate, pale when clry, base rounded or narrowed, glabrou.~,petiole short;
stipules narrowly lanceolate. Flowers while, fascicled. Calyx-limb produced after
flowering, cylindric, circumsciss, glabrous or pubescent, teeth linear. Corolla
white but painted yellow in Roxburgh's drawing (icone),fragrant; tube 3-14 inches;
limb 8-14 inches diameter; lobes oblong, apiculate. Stigma large, fnsifurm,

shortly exserted. Berry small, purple or black, of the size of a pea; cells about
6-seeded.
Habitat: West and East tropical Himalaya, from Nepal to Darjeeling and
Sikkim to Bhotan, ascending to 4,000 feet. (1,400 m.), extending to the Khasia
Mountains, Assam.
RANDIA SIKKIMENSIS Hk. f.
A woody, unurmed shrub. Leaves 4-7 by 1$-2& inches opposite in unequal
pairs, elliptic lanceolute, ucuminate, tomentose. Cymes sessile, axillary tomentose. Braots snlall acute. Flowers pedicelled erect. Calyx funnel shaped, limb
dilated, teeth subulate. Corolla 1 inch in diam., densely, silky. Stigma clavate
2-lobed. Overy 2-celled many-ovuled .
Habitat: Occassionnlly found in the middle
Kurseong, t o 1,400m.

hill-forest

in and about

RANDIA TETRASPERMA Roxb.
An erect rigid bush, G feet; branches thorny, woody; bark rough. Leaves
towards the tips of the branchlets, 6-2 inches elliptic or obovute, pale brown
when dry, glubrous, narrowed into the short petiole; stipules small, triangularsub~~lctte.
Flowers sessile, sub-soletary greenish-white, fragrant, $ inch cliameter.
Calyx-teeth subulate. Corolla tube 4 inch long; lobes ob1on.g. Anthers exserted,
tip subulate. Stigma spindle-shaped. Berry f inch diameter, sub-globose,
4-seeded.
Habitat: Subtropical West and East Himalaya, from Kashmir eastwards,
ascending to 4-6,000 feet (1,000 to 2,000 m.) in Kumaon and to 7,000 feet to
Darjeeling and Sikkinl to Bhotan; extending to the Khasia Mountains, Assam.
R. dumito~umLamk., is a common tree with long spines. Leaves 1-2 inches
long,obovate. Flowers g,.eenish yellow, corolla hairy outside, fruit yellow,
Darjeeling and Silikim 4,000 feet.

R.uliginosu Dc., is common in Savannahs and Sal forest in Terai, 15-40 feet
tall. Bark brown, branches 4 anyled. Leaves 2-8 by 1 4 inches obovate or 0610%'
obtuse, in cll~sterva t the end of branches which are armed with straight spines.
Flowers white, solitary, Calyx 1 ) inches lobes rounded corolla 1-2 inches
diameter, lobes rour,ded, glabrolls. Fruit resembling a guava, 2 inchcs long,
yellow ellipsoid; edible sold in the market.

Gardenia campawulata Rozb; is a very occasional plant a t the foot hills of
Darjeeling and Sikkim. I t is a tall shrub 15-20 feet high with often leafy
spines; leaves elliptic lanceolate; flowzrs male fasciculate and female solitary,
white, corolla cornpanulate.
Gardenia Jlorida Linn. is a favourite garden plant particularly for its white
fragrant flowers. A double flowered form does extremly well in the hills and
plantations a t an elevation from 0-4,000 feet.
Genus-KNOXIA

Linn.

Erect herbs or undershrubs; stems terete or obtusely angled, with 2 lines
of pubescence. Leaves opposite; stipules connate with the petiole into a n
entire or bristly sheath. Plowers dimorphous, pink or lilac, subsessile on the
elongating branches of terminal cymes, rarely spicate. Calyx-tube ovoid or
didymous; teeth 4, minute and subequal, or 1 or 2 elongate, persistent. Corolla
tube long, throat villous; lobes 4, valvate in bud with inflesed tips. Stamens 4,
inserted within the throat,; anthers linear, exssrted or included. Ovary 2-celled;
style filiform, stigma included or exserted 2-lobed; ovules 1 pendulous in each
cell. Fruit very small, of 2 semi-terete or clorsally compressed indehiscent cocci.
Seeds with a thickened funicle, testa membranous, albu~nenfleshy; embryo
axile, cotyledons thin, radicle superior.
KNOXIA CORYhlBOSA Willd.
An erect slender annual undershrub, 1-4 feet; stem cylindric or obscurely
4-an.gled, sparingly 3-chotornously branchzd, intsrnodes long. Leaves 3-5 by
4-1 inch, linear or ovate-lanceolalc or 05107zg, pzle grezni.sh or brown when dry,
narrowed into t h e short petiole; stipi~lnrbristles 3 inch.hairy. Cymes 3-choto
mous. Plowcrs 1110-115 inch, very small, white or purplislz. Calyx-teeth
minute, trian,yular, subeqnal. Corolla-tube Wairy within. Fruit 1/16 inch,
sessile or shortly peclicclle:l, spicate, secund 4-a~zgled,perforate at the base.
Habitat: Througholit t,ropical India, from Garwhal in the Western Himalaya.
eastward to llarjreling and Sikkim, ascending to 5,000 feet (1,700 m.) and
extending to the Khasia Mountains, Assam, 4,000 feet.
Ge,nus-CANTHIUM Lam.
Unarmcd or spinous shrubs, erect or climbing; branches terete. Leave9
opposite; stfipulcq connate. Flowers small axillary, fascicled or in peduncled

.

corymbose cymes, white or greenish, soinetimes polygamous. Calyx-tube
short; limb very ~ h o r t , persistent or cleciduous, 4-5-toothed. Corolla-tube
funnel-shaped, campanulate, globose or urceolate with a ring of deflexed hairs
within; throat villoi~s;lobes 4-5, a t length reflexed, valvate in bud. Anthers
4-5, subsessile on the throat or mouth of the corolla. Ovary 2-celled;
stout, stigma large; ovules 1 penclulous in each cell. Drupe didymous or subglobose, or with one ca,rpel suppressed then reniform or oblong, with 1-2 pyrenes
or a 2-celled putamen. Seecls oblong, testa membranous, albumen fleshy; embryo
long, with short ~ot~yleclons.
CANTHIUM DIDYMUM Rorb.

A stout evergreen unarmed, glabrous shrub ; branches smooth. Leaves very
variable, 2-6 by 6-4 inches, ovate lanceolate or suborbicular, very coriaceous,
polished above usunlly obtusely caudate-acuminate, base acute oatuse or even
cordate, nerve-axils eglandular; petiole
inch. Cymes compressed .subseasile
or on a short pecluncle, $-1 inch, sometimes puberulous. Calyx truncate or
obscurely toothed. Corolla campanulate, tube 1110-a inch; lobes 5, subacute.
Style glabrous; stigma sub-quadrate, notched or 2-fid. Fruit
inch, globose
cwrnp~essed,sub-didymous, very variable.

&-a
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Hcrbitat: Darjeeling and Sikkim Himalaya., altitude 1,500 feet (300 to
700m.), a t Sittong, extending to the Khasia and Jyntea Mountains, Assam.
Genus-IXORA

Linn.

Shrubs or small trees; branches terete. Leaves opposite, rarely in threes;
stipules interpetiolar. Flowers in terminal 3-chotomously branched often corymbiform cymes 2-bracteolate, very rarely 5-merous. Calyx-tube ovoid; limb
4-toothed, persistent. Corolla-tubo long, very slender; lobes 4, spreading,
twisted in bud. Stamens 4,on the mouth of the corolla; filaments short or 0,
rarely half as long as the anther; anther slender, tip often nlucronate, base
2-fid. Ovary 2-celled; style filiform,exsertecl,never twice as long as the corollatube; stigma slender, fusiform branches 2, rarely prrsistcntly connate; ovules
solitary, peltately attached to the septum in each cell. Fruit globose or didyrnous
with 2 plaoo-convex or ventrally concave ooriaceolls pyrencs. Seerls peltate,
testa membranous, albumen horny; cotyledons flat thin, radicle inferior.

IXORA ACUMINATA Roxb.
A robust glabrous shrub; branches s ~ n o o t , lLeaves
~.
very variable, elliptic,
floral sometimes only 4 inch, rounded or lineal.-oblong, oborate or oblaqzceolate
in extreme forms 12 by G inches with a sessile, auricled, rounded or cordate
base; other leaves 5-9 by 1i- to 3 inches, linear oblong narrowed into a very
short petiole 4-4inch, pale when dry, acuminnte, very coriaceous; nerves 15-20
pairs, slender, archmg; stipules broad with very short point's. Cymes 2-4 inches
diameter, corymbiform, sometimes alrnost capitate, densely jlozcered, quite
glabrous; flowers white, sweet-scented, sometimes 5-merous; bracts and
bracteoles long, sz~bulateor Jiliform. Calyx k-i inch. Teeth Ianceolate longer
than ovary. Corolla 213 inch across the narrow obtuse lobes, tube 1-14 inch
long month pubescent o r villous. Anthers sessile. Stigma fusiform
or 2-fid, with short arms. Fruit $-$ inch long, ellipsoid or oblong, straight or
oblique, crowned with the slender calyx-teeth. The extreme forms a,re the
Sikkim, with 5-merous flowers and very small orbicular floral leaves; a n d
Upper Assam ones, with these, sometimes 20 inches long a n d 7 inches broad.
Habitat: Darjeeling and Sikkinl Himalaya, altitude 3,000 feet (1,000 m.),
t,o Bhotan, extending t o the Khasia Mountains, Assam, ascending to 4,000 feet.

I. Coccinea Linn. is a dense flowered corymbiform garden p l a n t ; leaves
oblong, base rounded sub-cordate o r cuneate coreaceous; fruit flashy of t h e
variable,
size of pea ; flowers, pink, red, scarlet, yellow and white-very
sometimes grown as a hedgeplant too. Widely cultivated throughout India in
the plains Terei and Duars of Darjeeliilg a n d Sikkim.
Genus-PAVETTA
Linn,.
Characters of Ixora, but stipular bracts nlembranous, 1r:aves usually more
membranous, stipules more united int,o a n intrapetiolar slleat,h, style much
longer, and ovules usually attached t o a prominent placen(a.
PAVETTA INDICA Linn.
One of the rnost csonlmon and variable small bees or bushes, In-anchlets
solnewhat qzccid~.~~ngular.
Leaves 3-9 by $3 inches, sometimr:s a foot long in
shady forests of Terai and Duars, membranous, elliptir lanceolate, obovate
or oblanreolat~, pale or greenish when dry, petiole 4-19 inch, stipnles short,
broad. Cymes 1-5 inches diameter, terminal, sessile corymb?jornc, densely flowered
later redztred lo few scattered powers; bracts broad, m e m b r ~ ~ o u blower
,
cupular.

Flowers sometimes 5-nlerous, on slender pedicels, white, rather f~agrant.Calyx
truncute with sh01.tti~ianyula~
teeth. Corolla-tube twice or thrice as long as the
oblong lobes. Stigma very slender, fusiform. Berry size of a pea, 2-seeded.
Habitat: Througllout India from t,he Western Himalaya in Garwhal
ascending t,o 4,000 feet,, extremely common in tarai and duars in the open lower
hill forests, looks pretty when in bloom in Vay to June in Darjeeling and
Sikkim t,o Bhotan.
Caffea bengalensis Roxb.,is at sma.11low shrub in the mixed wet or dry forest!
and extremely common in the fringe of the forests in Tarai and Duars easily
distinguished by its striking milk white fragrant flowers, flowering with taller
Tabernaemontalra coronaria from February t o May. Leaves broadly ovate
elliptic obtusely acuminate; fruit ovoid oblong smaller than the true coffee
plant, of the size of a cherry, black. The fruit's are roasted and used for Coffee
by the tribal people of tarai and duars. True Coffee-C. arabica is now being
cultivated in the Cinchona plantations a t Mungpoo and Munsong on experimental scale.
Genus-PSYCHOTRIA

Linn.

Shrubs or small trees, rarely herbs, erect, rarely climbing or twining. Leaves
opposite, very rarely in whorls of 3 or 4; stipules intrapetiolar, often connate,
solitary or in pairs, with often glandular axillary hairs. Plowers in terminal
(rarely axillary) cymes, heads, or fascicles, not involucrate (in Indian species,
bracteate or not. Calyx-tube short, limb often decid~~ous.
Corolla-tube straight,
short in Indian species), throat naked or hairy; lobes 6, rarely 4 or 6, valvate
in bud. Stamens as many, on the corolla-throat or mouth, filaments short or
long ; anthers included or not. Ovary 2-celled; style short or long, branches 2;
ovules 1 basal erect in each cell, usually cuneiform. Fruit small, ovoid, globose
or oblong, rarely didymous with two 1-seeded plano-convex pyrenes, rarely
separating into 2 cocci. Seeds plano-convex, ventrally flat or grooved, testa
thin, albumen hard sometimes ruminate ; embryo small, basal, cotyledonfl
broad thin, radicle inferior.
PSYCHOTRIA ERRATICJA Hook. f .
Shrubby. Leaves 5-7 inches by 1-2i inches, glabrous, lanceolate or
elliptic accuminate, green when dry, rather thin, base narrowed into n petiole

t.t inch,

nerves slender; stipules often cleft, with 2 9.ecurveu acute lobes. Cymes
1 inch dianleter, oftell inclined, t~~icl~otomously
branched; branchcs flattened,
sooll dividing; bracts elongate, slender. Calyx minute; Iceth broad or narrow,
subacut~,sometimes glandular. Corolla-t ube very short, white, hcci9.y within.
Fruit
inch, red and yellouish, 8-g~ooz~cd,
grooves shallow. Seed undulated
on the ventral face. This is one of the very few spccies that wanders westward
as far as the valley of Nepal.

t-:

Habitat: Nepal to Darjeeling and Sikkin~Himalaya, altitude 4-6,000 feet
(1,400 to 2,000 m.), Bhotan t o alt'itude 5,000 feet, extending t,o Khasia Mountains, Assam, altitude 4-6,000 feet.
This wild species was int,roduced in the Ipecac plantation. B u t i t was
found after chemical analysis t h a t the root contains no trace of alkaloid.
The plant was therefore removed in order t o avoid any chance of natural
pollination and fertilisation affecting pure species of genuine Ipecac, which
yield emetine of great medicinal value.
PSYCHOTRJA CALOCARPA KWZ.
A small evergreen subherbaceous bush, 1-3 feet high, with often a creeping
stem sending up erect soft branches. Leaves very variable in size and shape,
4-8 by 1-3 inches, la~zccolateor elliptic lo,nceolate acz~rni~lute
dark or pale green
when dry narrowed into a petiole i - 2 inches long, shining or opaque above,
thinly coriaceous or naembralzous, %elves sonletinles variegated, margined with
white; margin entire or often broadly crencrte, the crenatures following the loops
of the intramargi1lal ncrve; stipules usually ovate or orbicular, and crenatures
following the loops of the illtranlarginal nerve; stipules usually ovate or o~.bicular,
and 2-cuspidate, 4-i illcll long, shinir~gor opaque above, thinly coriaceous or
membranous, nerves soinetiines margined with white; nzavgin often crenccte, the
crenatures following the loops of thc intranlaginal nerve; stiyules uslially ovate
or orbicular, and 2-cuspidate, 4-4 inch dian~ctcr.Cyines often secund a n d droop2n9, with tqprec~ding09. wjexed fi.uiting branches glabrous or pubescent, l a x or
dense;flowercd; bracts lanccolatt., cnducous or subpersistent; flowers subsessile,
pink greenish or white. Calyx-teeth lincur, ciliate. Corolla tube very short,throat
villous. Fruit inch long, ellil~soidor globose succule~~t,
orange or red; pyrenes
dorsally obscurely 4-7.ibbcd. Sced with or without a T-shaped ventral groove.

:

Habitat: Nepal to Darjeeling and Sikkim Himalaya, altit,ude 2-4,000 feet
(700 to 1,400 m.), extending to the Khasia Mountains, Assan~,ascending to
4,000 feet.

P. denticulatn Wall.-With
corymbiform axillary cymes is reported from
Darjeeling and Siklcim t o Bhotan, a t altitude 6,000 feet.
PSYCHOTRIA IPECACUANHA H-Stokes.
A small low rather straggling evergreen decumbent herb, root much branched
annulated or moniliform or beaded 4 inches to 15 feet long, grey or brown, when
dried dark-brown. Stem 6 inches to 2 feet high. Leaves opposite 2-4 inches long
and 1-2 inches broad, elliptic, margin entire. Flowers in cyme, in long peduncled
heads, white. Fruit round or oval; black when ripe containing two JEat whitish or
cream coloured seeds. Flowering in very early spring and fruiting in rains, or
adult plants flowering and fruiting throughout the year.
This is the genuine emetine yielding plant. It was first introduced into
by the late Sir George King, one of the most distinguished Superintendents
of the Royal Botanic Garden, Calcutta (now the Indian Botanic Garden), in
1866. It was since tried to grow in the Cinchona plantation and after much
experiment in different places i t was acclimatised in Mungpoo (Labda).Subsequently, it was introduced and grown on a small scale in Tennasserim, Mergui,
South Burma in the Cinchona plantations there. Here the author first studied
the plant and its method of cultivation in 1929-30. The plant is found to grow
well in the lower hills of the Darjeeling Himalaya, and is a t present cultivated
on a large scale under the auspices of Government of West Bengal in the Rongo
lowcr hill ranges along the border of Bhotan, at an elevation of about 600 t o
3,000 feet. Thc plants are grown in Icarnras (a shed 6 feet x 6.feet). Each Kamra
after 3 years yield about 1-5-2 lbs. of dry radix. Harvesting is done in early
summer. Present proclucts is 14,000 lbs. of dry radix per year to be increased
to 18,000-20,000 l b s . 4 0 , 0 0 0 lbs. and finally to 1 lakh pountl of dry radix Per
year in seven or eight years. India's requirement is 1 lahh lb. of roots from
which 2,000 lbs. of Emetine-Hydro-Chloride
is to bc manufactured. The
dry roots are sold s t present a t the rate of Rs. 46 to 70 per lb. by West Benga'
Government. Attempt to grow the plant in the open has been made but not with
much success yet. Thc two important alkaloids emetine and cephaeline are
richer in the root of Indian Ipecac which is ~ r e f r r r e dto the Brazalian root,
stouter variety of Ipecac. The
is propagated by seeds, root, stem and
leaf cuttings.

Habitat: Rain forest of North West Bengal. Cultivated on a large scale in
Rongo and Rlungpoo in the Darjeeling district.
Parts used: Root. Total allraloid varies from 2 to 3 per cent. according to
edaphic and climatic conditions a t hlungpoo and Gairibash, Iiumani (Nuxal),
Dalgaon and I<anclralory plantations in the Rongo hills, alt. 500-3,500 feet.
M e d i c i d uses : The root is emetic. It is specific remedy in dysentery and is
used in piles arid gonnorrhoea. It is also used in cold and cough and asthma. I n
slnall d o s (4
~ gr.) it is a gastric stimulant. It is also diaphoretic and combined
with opium (Dover's powder) used as sedative expectorant in colds, sore thr0a.t
snd mild rheumatic attacks. The drug is also used as a direct, chologogue.
The bulleten "Ipecac Cultivation in India" by K. Biswas, the author, ma.y
be consulted by all those interested in this valuable medicinal plant for
detailed information on the history, introduction, methods of cultivation
and medicinal uses. This brochure WAS published by Indian Council of
Agricultural Research, New Delhi, 1958, (price 50 nP.).

The febrifugal property of the bark of ,z liind of tree growing wild in the
Andes Mountains in South America was first discovered by the Spanish
Jesuits in Peru. The Peruvian name of the bark is "Qinaquina" t h a t is a bark
possessing medicinal properties. Sometime in 1740 the Coutess of Cinchon
was attacked with fever and got cured by taking powdered "Qinaquina" bark.
This bark since then is known as "Countess bark", "Countess powder" and
"Jesuits bark". Carl Linnaeus in 1742 named the gcnus Cinchon in honour of
Countess of Cinchon. But this history has bcen dolthted recently and i t is
believed that Countcss of Cinchon never had fevcr.
The quinine tree was iiitrod11ccc-linto India and Java towards the middle
of tlic 19th century and cxperinrental plantations uTcrestarted in the Nilpiris
and the Darjceling district of the Eastern Himalayas in 1860 and 1861,
rcpectively.

Thr plilntat ions in Dnrjceling g m d ~ ~ a l lrxtend~cl
y
and a t present different
species of quinine yielding cinchona are c~lltivated in four plantations-at
Mungpoo, Munsong, Latpanchor and Rongo.

T h e methods of cultivation are more or less the same as followed in Java
a n d tho Nilgiris with necessary modifications according to local edaphie,
climatic a n d other environnlental factors prevalent in the East Himalava.
T h e cinchona trees grow in their natural habitat between 2,500 and
9,000 feet altitude. I n t h e Darjeeling district they do well between 3,000 feet
a n d 5,000 feet. Several species are grown in t h e Darjeeling
C,
succirubra was t h e first t,o acclimatise, but for its poor alkaloid content it was
subsequently abandoned. T h e yellow bark tree-C. Ledgerina and C. oflei.
nalis-yield larger quantity of alkaloid and were preferred for cultivation to
t h e other species. The hy-brid between those seems t o be still better from
many aspects. C. ~obu.sta a recently introduced species is showing signs of
success at higher elevation at about 6,000 feet and above a t Munsong. There
exists much scope for evolving improved hybrids and thereby producing better
quality a n d larger quantity of alkaloid. This can be achieved by more intensified cultivatior! with the heIp of modern horticlxltural operation and applica
tion of up-to-date scientific methods in growing cinchona species in these
hills. Further extension of Cinchona has been stopped due to fall in demand of
quinine.
T h e Quinine Factory a t Mungpoo was started in 1888. The factories in the
Nilgiris a n d Mungpoo in West Bengal now manufacture quinine and other
products on a large scale t o meet the needs of t h e country. The total production of Q. hydrochloride, Q. bih~drochloride, Q. sulphate, and other
products in M'est Bengal is 66,7000 pounds per annum. This is going to be
reduced.
CINCHONA O:FPICINAI,IS Linn.
A tree reaching more than 10-12met,er, that is up to about 35 feet in height.
Leaves (3-6in.) 70-150 mm. long, 024-10 (1h to 4 in.) mm. broad, glabrous, lanceolate or cwatelanceolate, base subattenuate, acute or shortly acuminate at the apex, in
t h e inflorescence sninller. Flowers red, i n short cymbiform com.pound cymes,
terminal and axilliary, (4-8in.) 100-180 mm. long. Calyx tube, 5-toothed obconical
suhtomentose, sub-campnulate, acute, triangular, dentate, hairy. Corolla
tube 5 lobed, densely .silk?y 2LLith white adpressed hairs, slightly pentagonal,
(f- $ in.) 1.3-1.7 om. long., Stamens 6 ; style round, stigma submersed capsule
ouoidoblong, (4-1 in.) 1.7-2 om. long, (1-$in):6-9mm. broad. Seeds elliptic,winged
margin ochraceous, c~enalate-dentate. Flowering in slimmer and rains and fruiting in autumn.
CXNCHONA SUCCIR,UBR'A Pa?:.
A snlall tree, as grown in t h e plantation in India, but if allowed to grow
t o its full height i t reaches u p t o about 25 m. (70 feet.) in height. Leaves *ppositr'

decsusate, soft pubescent or tomentose, often red beneath, generally ovateabruptly acute al the apices, so~netinzes rounded; blade 715 cm.
(3-6 il~ches)or more, petiole 1-1$ in. 2 . 5 - 3 . 8 cm. long, secondary nerves 8-10
pairs, hairy pits in the axils of secondary nerves. Flowers rose-coloured;
cymes compact in a large pyrarnidal thyrsus; corolla, subturbinate, rounded,
curved with p~essed hairs; corolla longer than calyx-tube, &-$ in. 1 3-2 cm.
long ; tube clavate, truncate, obconical. Capsule oblong, narrowed towards
the apex, 4-1 in. 2 . 5 - 3 . 2 cm. long. Seeds winged, small, suboval, lanceobate,
asymetrical, margin lacirate, fimbriate, ciliate, dispersed by wind. Flowering
and fruiting as above.
CIK CHONA LEDGERIANA Moens.

A tree, maximum height about 20 ft. 6 m . Leaves large, 144 in. 50-100 mm.
or
eliptic-oblong;
long, 1-3 hl. 30-50 m. broad, glabrous, lanceolate
blade 7.5-15 mm., petiole 6-8 mm. long, those of coppiced shoots
much
larger. Flowers in panicles, strong1y scented, yellowish-shite on pedicles 4- 1 in.
Ic) mm. long. Calyx tube 4-& in. 3-4 mm. long, obpyramedal, 5 dentate;
corolla 8-13 mm. long, somewhat clavate, obconical, subinfundibuiiform; tube
pentagonous, lobes same colour as tube, fringed with very long white hairs.
Stamens inserted in t h e tubes. Capsule ovoid-lanceolate, smooth, reddish,
5 nirved, $-$ in. 8-13 mm. long, on pedicels, k$ in. 5-8 mm. long. Seeds
in. 4-5 mm. long, ;"-& in. 2-5 mm. wide, winged, elliptic-oblong,
small,
subpulverulous, wings ochre, ciliate-dentate. About 17,OO seeds weighs one
ounce. Flowering from May t o August and fruiting in autumn.
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All the three species are cultivated in t h e Darjeeling cinchona plantations
between an elevation of 1,000 a n d 5,000 feet.

Shrubs, foetid when bruised; branches terete. Leaves opposite, the pairs
often fascicleci; stipules small, acute or pungent, persistent,. Flowers bractea.te
and bracteolate, 3-nate or in terminal fascicles, white or purplish, subsessile;
bracteoles connate into a 2-cuspidate scarious tube. Calyx-tube obconic, lobes
5 (4-6), coriaceous, persistent. Corolla funnel-shaped, tube slender, hairy within;
throat glabrous; lobes 5 (4-6), valvate with inflexed edges. Stamens 5 (4-G),
inserted in the corolla-throat, filaments short; anthers linear-oblong, 0 exserted,
0 included effct,e. Ova.ry 5-celled; styles filiform, arms 5 linear 0 exserted;
ovules 1, basal, ercct in each cell. Capsule cylindric or ovoid, 5-valved t,o the base,

apex deciduous between the hardened persistent calyx-teeth, valves separating
from 3-5 erect free fibrous pyrenes, the fibres simple or reticulating, loose or
appressed. Seeds erect, testa membranous; cotyledons orbicular, radicle short
slender inferior.
LEPTODERMIS LANCEOLATA Wall.
A rigid erect shrub; branches glabrous, scabrid or hispid. Leaves very
variable, $-4 by % - I +inch, ovate elliptic or elliptic lanceolale, more or less
hairy beneath, rigid or rather membranour; petiole J-1inch. Stipules small acute
gppressed Flowers subcapitate, terminal, and on short lateral branches, white,
4-6-merous. Bracts tubular, glabrous or puberulous. Calyx-teeth triangular, acute.
Corolla inch long, glabrous or hairy. Capsule I - : inch, cylindric, truncate,
crowned by rhe persistent ciliate calyx-teeth; fibrous utricle enclosing the seed
long and very lax.
Habitat: West and east temperate Himalaya, altitude 4-10,500 feet
(1,400 t o 3,400 m.), from Kashmir t o Darjeeling and Sikkim to Bhotan.
Genus-SPERMACOCE

Linn.

Herbs or low undershrubs; branches usually square. Leaves opposite; stipules
cotinate with the petioles into a broad truncate tube with marginal
bristles. Flowers small or minute, solitary or in axillary or terminal fascicles,
heads or cymes. Calyx-tube various, limb of 2-4 (rarely 5) teeth with often
interposed teeth or bristles. Corolla funnel or salver-shaped; lobes 4, valvate.
Stamens 4, on the throat or tube of the corolla, filaments short or long; anthers
linear or oblong. Ovary 2-celled; style filiform with 2 short arms or a capitate
stigma; ovules 1 in each cell, on the middle of the septum, arnphitropus. Fruit
of 2 coriaceous or crustaceous mericarps which clehisce variously. Seeds oblong,
groovecl ventrally, testa thin often granulate; cotyletlons thin, broad; radicle
inferior.
SPERMACOCE HISPIJIA Linn.

A procumbent smhrid or hispid widely trniling I ~ r b , root annual or
perennial; branches 6-14 inches, ascending, stout, 4-angled, scabrous hirsute or
glabrous. Leaves
by 113-213 inch, obovnte, spathultcte or elliptic obtuse, or
acute, margina$ut or slightly waved. often rounded at the tip, rigidly coriaceous,
pale when clry, margins sometimev thickened and c/crtilaginoua, llsually *el!/
scabrid above; nerves rarely impressed. Flowers 4-6 in a wh.or1: bracteoles

Jilifom, equalling the calyx. Calyx-teeth linear-lanceolate. Corolla 3-4 inch,
blue or white. Stigmas 2, very short. Capsule pubescent or hispid, rounded
at the base. Seeds very variable, 1110-9 inch long, narrow or broad.
Habitat: Throughout India, from the Western Himalaya t o Darjeeling and
Silikim, ascending to 3,000 feet (0 t,o 1,000 m.), extending t o the Khasia Rlountains, Assam.
A maritime Carnatic form has very hairy branches and stout waved apiculatc
leaves with cartilaginous edges; i t is Roxburgh's typica,l S. hispidn, ancl passes
by insensible gradations into other forms. It is extremely common in terai and
Duars covering large areas forming a carpet vegetation in open places,
hillsides and fringe of t h e forests especially near river sides a n d sandy
stretches and beds of dry mountain streams.
Two more useful plants allied t o this genus are-Morinda citrifolia Linn.
This is a large shurb or a small tree in the Terai and Lower Hill Forests.
The bark of the root yield a red or yellow dye known locally Hordi dye,
which is much prized and used t o dye wool and cotton threads for making
carpet and ciothes in Silrliim and is largely exported from t h e hills between
Mahanadi and Tista river. It is also cultivated.
Paederia foetidn Linn. is a sma,ll climber, comnlon on shrubs a n d thickets.
Leaves ellipt,ic, ovate lanceolate; flowers red fringed with hairs like t h e
flowers of Cinchonn. The leaves when bruised has foetid small. T h e plant.
is much used as a medicine in stomach trouble and specific against
toothache.
Genus-RUBIA

Linn.

Scabrid hispicl or prickly erect diffuse or climbing herbs; stems square,
slender. Leaves 4-8 in a whorl, rarely opposite ancl stipulate. Flowers small or
minute, in axillary ant1 t,crminaI cymes, pedicel jointed with the ovary. Calyxtube ovoid or globose; limb 0. Corolla rotate or shortly bell or funnel-shaped;
lobes 4-5, valvate. Stamens 4-5, inserted on the corolla-tube, filaments short;
anthers globose or 01)long. Ovary 2-celled; style 2-fid or styles 2, stigma capitate;
ovllles 1 erect in each cell, attached to the s e p t ~ ~ m
Fruit
. small didymous, fleshy,
0' globose 1)y the sllpprossion of a carpel. Reeds soberect, adhering t o the pericarp, testa mcmbranous; cotyledons broad thin, radicle slender inferior.

RUBIA CORDIFOLIA Linn.
Climbing ; root perennial ; branches 4- angled, stout, smooth, or more often
hispid with the nerves beneath nsually retroraely scabrid. Leaves 4 in a whorl,
petioled, ovate-cordate acute, smooth or scabrid; lower 2-4 inches; petiole 1-3
inches, 2 often longer ancl with larger blades, upper leaves sometimes acute at
the base, shorter petioled. Cymes panicled, terminal; branches trichotomous,
spreading with opposite semile leafy cordate bracts. Flowers minute, 5-rarely
4-rnerous, yellowish u~lhite. Corolla-lobes lanceolate, tips incurved. Anthers
globose. Fruit. 6-4 inch diameter, clidymous or globose.
The plant is of medicinal value and yield red clye. The plants are
collected in large quantities for export.
Habitat: Throughout the hilly district,^ of Inclia, from the North-Weut
Himalaya eastwards t o Uarieelinq and Sikkim, ascending to 8,000 feet (2,700
m.).
RUBIA SIKIiIMENSIS Ir'urz.
A stout climber, branches retrorsely scabrid. Leaves 4 i n a whorl, 3-6 by 1-2
inches elliptic or ovate-1an.ceolate acute or acu?ninute, sometimes cordate, scnbrid
on both surfaces, sometimes pubescent beneath, ba.se acute or rounded, nerves
deeply impressed above. Cymes large, panicled; branches short, spreading, leafy.
Corolla rotate, lobes subacute. Anthers globose. Fruit 116 inch smooth. The
handsomest species of the genus.
Habitat: Eastern Himalaya; from Darjeeling and Silikim, altitude 2-5,000
feet (700 t o 2,50Om.), t o Rhotan.
Genus-GALIUM
Linn.
Glabrous, hispid, scabrid or priclsly erect or scandent weak herbs; branches
square. Leaves 3 or more in a whorl, rarely opposite and stipulate, broad or
narrow. Flowers minute, in axillary and terminal cymes or peduncles, white
yellow or greenish; pedicel jointed with the ovary. Calyx-tube ovoicl or globose;
limb 0. Corolla rotate or shortly funnel-shaped, lobes 4, rarely 3, valvate. Stamens 4, rarely 3, in the corolla-tube; filaments short; anthers didymous. Ovary
2-cellecl; style short, arms 2 with capitate stigmas; ovules 1 erect in each cell,
attached t o the middle of the septum. F m i t small, didymous, dry or nearly
80, smooth granulate or tuborcled, glabrous pubescent or hispid with hooked
hairs. Seed adhering t o the pericarp, piano-convex, grooved ventrally, testa
membranous; cotyledons broad thin, radicles elongate inferior.

GALIUM ROTUNDIPOLIUM Linn.

A trailing perennial glabrous or pubescent herb, stem and branches trailing.
Leaves 4-2 by 113-311 inoh, 1 i,n a whorl, ovate or elliptic acute rnucron.ate or
obtuse 3 nerved from the base, rarely glabrous, margins usually j u t . Cymes
terminal; branches divaricate, peduncles and pedicels very slender. Corolla white
or yellowish-green, segments acute. Fruit small, clothed with hooked hairs, rarely
glabrous.
Habitat: Throughout the Eastern Himalaya, Darjeeling and Sikkim extending to the Khasia Mountains, Assam, altitude 4-10,000 feet (1,400 to 3,400m.)
common.
GALIUM TRIFLORUM Michx.
Perennial herb; stems erect or usually straggling. Leaves 6-8 in a whorl, very
variable, the longer sessile forms 19-23 by 4-3 inch, the shorter petioled ones
4-1by t-5 inch, upper sometimes 4 in a whorl, narrowly elliptic or lanceolate,
acuminate, shorter and broader elliptic or obovate apiculnte or acute, margins
flat. Cymes small, clothed with hooked bristles.
Habitat: West and east temperate Himalaya, altitude 6-10,000 feet (200
to 3,40Om.), from Kashmir to Darjeeling and Silrki~nto Bhotan.
GALIUM APARINE Linn.
Annual, e:ztensively rambling or climbing, ncabrid with rejezed hairs or
prickles. Leaves 6-8 i n a zohorl, very variable, 4-1 by 116-4 inch, linear or
narrowly ovate-oblong always mucronnte wit?^ scabrid midrib and margins.
Peduncles axillary and in terminal leafy panicles, longer or short'er than the
leaves, 3 flowered, rarely 1-flowered, peduncles stout. Fruit clothed with
spreading hooked bristles.
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Habitat: Temperate and Sub-alpine West and East Himalaya, Darjeeling
and Sikkiln ascending to 12,000 feet (4,000m).
GALIUM HIRTIFLORUM Requien.
Sub erect or decumbent losely hairy or glabratc? herb. Stems weak, 1-2 feet,
branched, sl~iring,never scabrid, the spreading or reversed hairs being weak
and long, or absent. Leaves sessile 4 nate 1-1 by 118 -116 inch, linear obtuse or

sub-acute rather rigid, covered all over, or on the stout midrib beneath and recuru,,d
margins only, with long hailas. Cymes horizontal, 1-2 inches long, ~lencler,and
with few slender diva,ricate distant pairs of branches. Plowers on slender
pedicels, minute. Corolla-segments ovate, obtuse, ciliate. Fruit very small 1/10inch
diameter, clot,hecl wiLh hooked bristles.
Habitat: Temperate West a n d E a s t Himalaya; from Garwhal to Nepal, to
Darjeeling and Sikkim, altitude 6-10,000 feet.

G. paradoxum Maxim. is a slender smooth plant with rarely 4 whorled
orbicular, orbicular-ovate obtuse apiculate leaves is reported from Sikkim,
Choongtang near water courses, altitude 5-9,000 feet.
GALIUM AC UTUM Edgew.
Perennial, black when dry : suberect and stiff, or Jlaccid and decumbent ; stems
6-12 inches, interlaced, very leafy. Leaves 6 in a whorl, close-set, often recurtled,
116 -4inch, elliptic lanceolnte aristate margins recurved midrib strong beneath.
Peduncle one flowered, very stout when flowering, much shorter than the leaves,
elongate and straight in fruit. Flowers purplish. Corolla very minute; segments
lanceolate ncuminate. Fruit 1110 inch diameter, glabrous granulate.
Habitat: Temperate West and East Himalaya; ICunawur, altitude 5,000 feet,
t o Ga.rwha1, altitude 10,000 feet, t o Darjeeling and Sikkim, altitude 9-13,000
feet (3,000 t o 4,400m.).
Family-VALERIANEAE
Herbs or ( a few non-Indian species) shrubs. Leaves opposite, extipulate,
but often unitecl a t the base by a stipule-like line or rim, entire pinnatifid or
pinnate. Flowers sessile, cymose, sometimes polygamous or dioecious, bracteate.
Calyx-tube aclnate t o the ovary; limb obsolete in flower, in fruit often enlarged
or pappose. Corolla superior; tube equal or gibbous or spurred a t the base;
lobes 3-5, imbricated in bud. Stamens 1-4, on the corolla-tube. Ovary inferior,
3-celled ; cells 1-ovuled, or one 1-ovuled, the others barren or imperfect, style
filiform, stigma 2-3-lobed or undivided; ovules pendulous. Fruit indehiscent,
dry, 1-seeded, the two barren cells enlarged or reduced to filiform r i d p Seed
pendulous; albumen 0 or scanty; embryo straight, radicle, superior.
Genus-VALERIANA
Linn.
Perennial herbs. Leaves entire pinnatifid or pinnate, radical often
long-petioled and undivided. Cymes corymbosely pnicled; bracts small,

oblong or linear, persistent, free or nearly so. Calyx-limb in flower obscure,
unrolling in fruit into 5-15 plumose bristles united a t base into a short
wide funnel-shaped tube. Corolla-tube funnel-shaped, base equal or sub-gibbous;
lobes 5, spreading pink or white. Stamens 3. Ovary 3-celled, 1-ovuled ; stigma
shortly 2-3 fid or subentire. Fruit ohlong-lanceolate, compressed, plano-convex,
with 3 dorsal, 1 ventral, ant1 2 submarginal ribs, 1-celled, the 2 barren cells
obsolete, crowned by the persistent pappus-like calyx.
VALERIANA WALLICHII DC.
Rootstock horizontal, thick, with thick descending jibres. Stem 6-18 inches,
often decumbent below, very rarely divided. Radical leaves, often 1-3 inches
diameter, lolzg petioled, deeply cordate ovate, usually acute and toothed.
pubescent, cauline few smaller entire or prinnate Corymb 1-3 inches diameter,
not very lax even in fruit: bracteoles oblong-lineal,, as long as the glabrous or
hairy fruit.
Habitat: Temperate M7est and East Himalaya; from I<ashmir to Darjeeling
and Sikkim to Bhotan, altitude 5-10,000 feet (2-3,400 m.) extending to the
Khavia Mountains, Assam, altitude 4-6,000 feet, a common weed.
VALERIANA HARDWICJ.CI1 Wall.
Rootstock hardly thickened, descending, fibrous. Stem 1-5feet, erect, usually
simple or corymbose only upwards, above often glabrous, nodes little pilose
or sometimes densely white-barbate. Leaves pinnate, pinnules 1-5, lanceolate
acute. Radical lcaves undivided, long-petioled, ovate, acute; often disappearing
before fruiting time. Cauline seve~.allea$ets ojten 3, rarely more than 5, upper
small. Corymb in fruit often 1 foot, repeatedly dichotomous, ultimate branchlets
very short ; upper bractcoles much shorter t,han the fruit. Flowers zchite small.
Fruit hairy.
Habitat: Teinpcratc \Vest and East Himalaya; very common from Icashmir
to Darjeeling and Sikkim to Hhotan, altitude 4-12,000 feet (1,000 to 4,000 m.),
extending to the Ichasia Mount.ains, Assam, altitude 4-6,000 feet.
This specirs is of lllcdicina,l value. I t is abundant on the hill-sides, open
places, waste lands and along the roads and pathways in the mountains of the
upper hill forest.

Genus-NARDOSTACHYS, DC.
Erect perennial herbs. Leaves entire, radical elongate spathulate; cauline
few. Flowers capitate, heads in cymes; bracts oblong, free or nearly so,
Calyx-limb 5-lobed; in fruit enlarged, membranous, veined. Corollo tubularcampanulate, base subequal; lobes 5, spreading, rosy. Stamens 4. Ovary
3-celled, l-ovuled; style linear, stigma capitate. Fruit obovate, compressed,
3-celled, l-seeded, the 2 barren cells smaller than the fertile. Seed obovate,
compressed.
NARDOSTACHYS JATAMANSI DC.
Root-stocks woody, long, stout, covered with fibres from the petioles of
withered leaves. Stem 4-24 inches, more or less pubescent upwards, glabrate
below, sub-scapose. Radical leaves 6-8 inches by 1 inches, longitudinally
nerved, glabrou.~ or slightly pubescent, narrowed into petiole; cauline 1 or
2 pairs, 1-3 inches long, sessile, oblong or subovate. Flower-heads usually 1,
with pale pink or blue flowers, 3 or 5; bracts t inch, oblong, usually pubescent.
Corolla-tube inch, long, somewhat hairy within, as are the filaments below.
Fruit Q inch long covered with ascending white hairs, crowned by the ovate,
acute, often dentate calyx teeth. Flowering in the rains and fruiting in autumn.
Distribution: Alpine Himalaya, altitude 11- 15,000 feet; from Kumaon to
Sikkim ascending to 17,000 feet in Sikkim. The plant is of medicinal value.
Parts used: Whole plants and root-stock.
Medicinal uses: It is mentioned as a remedy for epilepsy, and is
prescribed by Hindu physicians as a nervine tonic, diuretic, expectorant and
carminative and aromatic adjunct in the preparation of medicinal oils and
ghrita.~(butters). I n the Il'ighantas, i t is described as cold and a remedy for
leprosy, morbid heat and erysipelas. I t is a good medicine for palpitation
and hysteria. The oil has the property of increasing growth of hairs on the
head and turning the hair black. I t is supposed to be beneficial in low
blood-pressure.

Herbs or (non-Indian species) rarely shrubs, glabrous, hairy or prickly.
Leaves opposite or whorled, exstipulate, sometimes connate at the base, entire.
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Nardostachys jatamansi DC.

toothed, lobed or pinnate. Flowers scattered in cymes, whorled in spikes, or
more often in dense heads, surrouncled by bracts; bracteoles often present as
scales of the receptacle; ovary free or adnate t o a narrow funnel-shaped or
"tricular enveloping involucel. Calyx-tube adnate t o the ovary, usually constricted above it ; limb expanded, cup-shaped or bristly. Corolla funnel-shaped;
limb 2-5-fid, equal or 2-lipped, or in the ray-flowers 2-labiate; disk-flowers
equal. Stamens 4 or 2, inserted high on the corolla-tube; anthers exserted,
linear-oblong. Ovary 1-celled, style filiform, stigma capitate or linear terminal
or lateral ; ovule 1, pendulous. Achene dry, enveloped by the involucel and
often adnate thereto, crowned usually by the calyx-limb. Seed pendulous,
albumen copious or scanty ; embryo straight, radicle superior.
Genus-TR.IPLOSTEGIA Wall.
An erect,, perennial, slender herb, glandular-pubescent upwards. Leaves
petioled, toothed or pinnatifid, upper-most distant, small, sessile. Cymes lax,
2-3-chotoinous; bracts a t the divisions, small, narrow-oblong; flowers very
small, sessile or shortly pedicelled, with 2 opposite, free, narrow-lanceolate
small bracts, and 4 similar bracteoles, glandular; involucel a n 8-ribbed utricle,
nearly closed a t the mouth over the fruit. Calyx-limb minute, obscurely toothed.
Corolla-tube funnel-shaped; lobes 5, equal, spreading, pink-purple. Stamens 4,
insert'ed near the base of the corolla-tube, s ~ b i n c l u d ~ dStyle
.
linear, st,igma
capitate. Acllene shortly beaked, free within the ut,ricular involucel, obscurely
4-ribbed, crowned by the unaltered ca.lyx-limb. Seed pendulous, albumen
plentiful; embryo scarcely shorter than the seed.
TRIPLOSTEGIA GLANDULIFERA Wall.
Rootstock slender, horizontal. Stem 6-24 inches, erect, sin~pleor coryrnbosely
branched, below pubescent or nearly glabrous, above with hairs tipped by large
glands. Leaves 2 by 1 inch, hairy. Flowers 1/12 inch. Achenes 1/12 inch;
involucel as long. I n fruit the ovary-wall becomes excessively thin, and on a
cross-scction may be mistaken for the involucel. The achene with short beak
crowned by the much widw calyx-limb.
Hnhitrrt: Te~npcrntrand Alpine Wcst ant1 East Himalaya, altitude 8-14,000
feet (2,700 to 4,400 m.), fro111 Garwhal to Darjeeling and Sikkim t o Bhotan.
Linn.
Genus-MORINA
Pc~.cnnisl herbs, resembling, spiny Labiatac. Leaves opposite or whorled,
narrowly oblong or linear, spinous-toothed, or in M. nepalensis unarmed.

Flowers whorled; whorls in spikes, surrounded by wide-based floral leaves;
bracteoles anlong the flowers few, spinous; involucel long funnel-shaped,
lnouth truncate, aristate or spinous. Calyx-limb herbaceous, 2-lipped; lips
entire or 2-fid. Corolla-tube elongate funnel-shaped, curved; month oblique,
"labiately 5-lobed. Stamens inserted a t the mouth of the corolla-tube, 2 fertile
(with or without 2 rudimentary) or 4 fertile. Style subexsert, stigma entire.
Achene free in the base of thc involucel; pericarp usually thickened, wrinltled;
apex oblique.
MORINA LONGIFOLIA Wall.
Stem 3-4 feet, pubescent or villous uptourds. Leaves 6 by 1-1& inch, sessile,
doubly spinous-toothed, pubescent or glabrous. Bracts free 07. nearly so, and
involucels hairy or villous. Calyx-lips unequul bijd, one by 3 inch, unequal
biJid, with rounded not spinous lobes, the other usually much smaller, lobes
rounded. Corolla tube 1 inch, pink. Stamens 2, filaments much shorter than
the corolla-tubes.
Habitat: Temperate and Alpine West and East Himalaya, altit'ude 9-14,000
feet (2,800 to 4,400 m.), from Icashmir t o Darjeeling and Sikkim to Bhotan.
Cultivated in the rock garden of Lloyd Botanic Garden, Darjeeling.
MORINA POLYPHYLLA 1.l7trll.
A tall robust herb, stems 2 feet, pubescent upwards. Lower leaves 12 by
1 inch, many in a whorl, doubly .spinous-toothed, glabrous ; upper similar but
much smaller, often 6 in a whorl. Flower whorls very close together; bracts
t o each whorl many, often 6, linear lanceolate, adnote by their buses into'a sho~t
campunulate cup 4 to 4 inch long; their free port,ions 1-1.i inch, very narrow,
shining. Calyx-lips &-4inch, deeply 2-lobed.
Habitat: Temperate generally in West and occasiona,lIy in East Himalaya,
fro111 Nepal, a t Gossainthan, to Darjeeling ancl Sikkiln 6-0,500 feet. (2,000 t o
3,000 m.).

Stout erect herbs, prickly or bristly. Leaves opposite, toothed or pinnatifi(l.
Heads terminal, long-peduncled; bracts subtending the heads, and bracteol~s
rigid, bristly or prickly. Involueel 4-8-ribbed, adnate often nearly it0 whole

length to the ovary. Calyx-limb cup-shaped, 4-angled, (-lobed. Corolla-tube
funnel-shaped; limb 4-lobed, equal or sub-bilabiate, pale blue, white, yellowish,
or black-purple. Stamens 4, perfect. Style filiform; stigma oblique or lateral.
Achene adnate to the involucel in the Indian species, 8-ribbed, crowned with
the (often deciduous) calyx-lialb.

A stout erect herb, stem 1-6 feet, bristly-hirsute, prickly or unarmed upwards, more l~irsuteunder the Jlower-heads. Lower leaves pinnati$d, upper 3-$d.
Flower-heads solitary or severul; flowers white, or yellowish; bracts linear,
acute or ovate-obtuse, rigid or herbaceous, deJlexed 01-adpressed, hairy or coarsely
bristly; bracteoles bovate-oblong with a lil~earbristly micro. Involucel closely
adnate to the pericarp, tipped by 4 minute points on the neck of the achene.
Calyx-limb subquadrangular, glistening, white, hairy, deciduous.
Habitat: Temperate West ancl East Himalaya, altitude 6-12,000 feet (2,000
to 4,000 m.), from Kashmir to Darjeeling and Sikkim t o Bhotan.

A species of the genus Scabiosa-S.Ho0kel.i C. B. clarke, is a hairy scapos herb
with woody root-stock. Leaves G by 2 inch linear, spathu.late 1,uncinate or subenti~.e,eslyx-bristles 20-24, inch filiform. It is reported from Alpine Sikkim,
Thngu 10-14,OO feet.

Hcrbs or shrubs, rarely trees. Leaves alternate, rarely opposite or whorled,
simple or compound; stipules 0. Inflorescence a centripetal head of many small
flowers, sessile on the clilatetl top of the peduncle (receptacle), enclosed in a n
involucre of whorled bracts; floral bracts 0, or reduced to paleae scales or
bristles on the receptacle. Flowers all tubular (head discoid), or the outer, or all,
ligulate (head rayed), all 2-sexual, or the inner 2-sexual or male, the outer female
or ncuter, sometimes dioccious. Calyx superior; limb 0, or of hairs (pappus)
or scales. Corolla of 2 forms: lst, tubular or campanulate, 4-5-lobed, lobes
valvate, with marginal nerves; Bndly, ligulate, lobes elongate ancl connate
into a strap-shaped or elliptic ligule. Disk epigynous. Stamens 4-5, inserted
within the corolla-tube; filaments usually free; anthers basi-fixed, usually connate; con~lective procl~icetl upwards; cells simple 01- tailed a t the base; pollen
sub-globose,rough. Ovary 1-celled; style slender 2-fid; arms (sometimes connate)
linear, 112 tcrcte, nnketl or externally pubescent or tipped by pubescent cones,

margins stigmatic; ovule solitary, basal, erect, anatropous, nucleus with one
coat. Fruit (an achene) dry, indehiscent. Seed erect, testa membranous, albumen
0, embry 0, straight, cotyledons plano-convex, radicle short.
Genus-VERNONIA

Schreb.

Herbs, shrubs, climbers or small trees. Leaves alternate. Heads terminal or
axillary, solitary cymose or panicled, homogamous. Involucre ovoid globose or
hemispheric, equalling or short,er than the flowers; bracts in many series, inner
longest. Receptacle naked or pitted, sometimes shortly hairy. Corollas all equal,
tubular, slender; lobes 5, narrow. Anther-bases obtuse. Style-arms subulate.
Achenes striate ribbed or angled, rarely terete; pappus of many hairs, often
girt with a row of outer short hairs or flattened bristles.
VERNONIA SALIGNA DC.

A coarse, leafy, much branched almost shrubby, very variable herb. Leaves
3-6 by 6-24 inches, elleptic-oblongor oblanceolate acuminate, coarsely serrate, rather
rigid, often a little scabrid on both surfaces. Heads 4-6 inch diameter, 6-12flowered
rounded or branched coryinb, peduncles slender; invol. bracts rigid, linear
oblong, purplish, outermost very short, subulate, inner 116 inch. Achenes 1/10
inch, 1 0 ribbed glabrous compressed; pappus inch, outer hairs 0, reddish or
white.

a

Hubitat: Tropical West and East Himalaya, from Nepal eastward to
Darjeeling and Sikkim ascending to 4,000 feet (1,70Om.), extending to
the Khasia Mountains, Assain.

V. teres Wall. With hard sub-sessile obovate, or obovate elliptic or lanceolate, acute subserrate leaves 2-5 by 1-2 inch, 30-50 heads, achenes silky,
pappus yellowish is reported from Sikkim 5,000 feet.
VERNONIA VOLKAMEltIAEFOLIA DC.

A .small tree, branches pubescent robust, terete. Leaves 5-12 by 1)-4 inches,
long petioled obovate or obovate-oblong, lanceolate acute or obtuse, entire or subsenate, rather thin, narrowed into very short petioles. Heads very numerous,
1-314 inch diameter, 3-10 flowered, peduncles short or long, stout, with smaU
bracts a t the base; invol. bracts & inch, linear-oblong, obtuse, corolla glabrous.
Achenes 118 inch, 10-ribbed with a few scattered short hairs; pappus 113 inch,
very persistent, whitish, outer hairs few short.

Habitat: Darjeeling and Sikkim Himalaya, occasional, extending to the
Khasia and Jaintia Mountains, Mishmi Hills, Assam, common, altitude 2-5,000
feet (600 to 1,700m.).
VERNONIA CINEREA Less.
One of the commonest weetls everywhere both in the plains and the hills
ascellding in Darjecling and Sikkiin up to 2,700m. A hoary pubescent erect
or decumbent herb. Leaves 3 by
inches, ovute la?~ceolute,obtu,ve or acute,
obscurely or deeply toothed. Heads $ inch diameter somewhat rounded, u p to
20-flowered in loose corymbs. Involucre bracts linear lanceolate, tips awned
pappus white. Achenis terete, not ungled 07. libbed.

V . talnumifobia Hk. f.-The largest Indian Tree of the ganus; leaves 16 by
6 inches, obovate or oblanceolate subecute entire or sinuate-toothed, glabrous,
shining; heads 8-20 flowered, 2 inch in diameter; achenes, 8 inches 10-ribbed
glabrous, pappus about 4 inch, red. Reported from Terai and Duars ascending
4,000 feet, in Darjeeling and Sikkim t o Bhutan. 1'. scandens Dc., a climber
is also reported from Silrlrim.
Genus-ADENOSTEMMA Forst.
Glabrous or glandular-pubescent herbs. Leaves mostly opposite. Heads
corymbose, homogamous. Involucre campanulate; bracts many, sub-2-seriate,
narrow, herbaceous, sometimes connate; receptacle flat,, naked. Corollas all
equal, tubular, regular; tube short; limb campanulate, &toothed. Anthers
truncate with a glantiular tip, base obtuse. Style-arms elongate, clilated above.
Achenes obtuse, 5-ribbed, glantlular; pappus hairs 3-5 short, rigid often clavate,
insertecl in a short ring.
ADENOSTEMRIA VISCOSUM Forst.
A11 erect rarely tiecumbent nnnunl, glabrous pubescent or viscidly pubescent,
slender or robust tree. Leaves sessile or petioled, opposite or the upper alternate,
from Ein~arto broadly ovate, serrate. Heads few or many, in lax or dense panicles
or coryn~bs;invol. bracts oblong, obtuse or acute, glabrous glandular or scabrid.
Of this most variable plant there is but one species.
Habitat : Throughout India ; ascending in Darjeeling and Siklrim up t o 5,000
feet (2,400 m.), on the the Himalaya and other ranges.
Genus-DICHROCEPHALA DC.
Annuals. Leavcs alternate, t,oothed, lyrate or pinnatifid. Heads very small,
paniclctl, hct,erogamous, globose or hemispheric, not rayed ; outer flower seriate,

9, fertile, slender, rigid, 2-3-toothed or cleft; clisk flower 9, fertile, narrow,
4-5-toothed. Anther-bases truncate. St,yle-arms of
Q short, flattened tips
lanceolate. Achenes compressecl; pappus 0 , or in Q of 2 minute bristles.
DlCHROCEPHALA LATIFOLIA DC.
A wcetl 12-24 inches high. Leaves very variable, ovate or l~~uceold~
entire pinnatiJid or lyrate, terminal lobe broadly ovate coarsely toothed. Heads
Q inch diameter globose on slender divariacating peduncles, yellow or pz~rplish.
Corolla of the
very slender, sometimes green and persistent. Achenes 1/24
inch, smooth.
Habitat: Tropical ancl Subtropical West and East Himalaya; from Simla,
altitude 9,000 feet t o Darjeeling and Sjkkim, ascending to 8,000 feet (2,70Om.),
extending t o the Khasia Mountains, Assam.
Genus-AGERATUM
Linn.
Erect herbs or shrubs. Leaves opposite or the upper alternate. Heads corymbose or paniclecl, homogamous. Involucre campanulate; bracts 2-3-seriate,
linear, subequal, receptacle flat or nearly so, naked or with caducous scales.
Corollas all tubular, equal, regular, limb 5-cleft. Anthers appendaged, base
obtuse. Style-arms elongate, obtuse. Achenes 5-angled ; pappus of 5-short free
or connate scales, or of 10-20 narrow unequal scales.
AGERATUM CONYZOIDES Linn.
Annual, 1-2 feet, hispidly hairy, leaves petioled ova,te, cf~enate. Heads
small in dense terminal corymbs, bracts striate acute, ray-fl. many, pale blue
or white. Achenes black, pappus scales 5 awned often serrate below.
Habitat: Throughout India; abundant in Darjeeling ancl Sikkim in waste
places and road sides, ascending to 7,000 feet (2,400m.); cultivated in
gardens for its blue attractive tufts of flowers, often found as escape in waste
places.
The genera Eupatorium and Mikania are represented by two species of
Eupatoriurn-E. cannabinurn Linn; E. odoratum Linn., and one of MikaniuM . -scandens Willd. These are extremly common exotic weeds growing gregorously everywhere in open areas all along the fringe of the forests and hill sides
as one of the commonest weeds in the plain, foothills, lower and middle hill
ranges ascending in Darjeeling and Sikkim t o Bhotan and Khasia Rlolintains in
Assam, up t o a n elevation 6,000 feet. (of 0-2,0001n.)

E. cunnnbinum Linn. is a n American pubescent undershrub. Leaves simple
or trisect, lanceolate, coarsely serrate. Corymbs many, rounded; heads 4 inch
long, inner ~~~~~~~~~al bracts subacute. Sometimes the plant climbs higher u p in
tenlperate hills of DAI-jeelingand Sikkim, altitude 3-11,000 feet (1,000 to 3,700m.).
E. odorotum Linn. is a West Indian rather tall erect shrubly species,
extremely conlmon in the fringe of Terai forcst and Duars forming dense
spreading thickets all along the hillsides, waste lantl, open places and hill
slopes of the forests. It is known as Ashoke lnta locally. An erect undershrub, leaves ovate, triangular, elliptic, acute or acuminate, Flowers in
dense corymbs consisting of many flowers, flowers pale pink or white.
Mikanin scundens Willd. is a densely gregorious somewhat anlphibious climber with stem and branches rooting a t the nodes even in aerial shoots covering up branches of herbs shrubs a n d trees. Leavcs long petioled thin ovate,
acute or acuminate, base rounded cordate, or truncate crenate or angled,
rarely villous beneath. Flowers in corymbose 4-flowered heads, white.
Achenes glabrous glandular, pappus sometimes reddish.
This American climber like the fornler species is a pest in the plantations of
Tea, Cinchona and other medicinal plants in Darjeeling and Sikkim hills. It is
difficult to eradicate as they grow gregoriously everywhere and flowers en mnsse.
Seeds are carried away far and wide by wintl. The l d m ~ tis t o be removed before
flowering.
Another exotic Eupatorium-12. ayc~pa?znKent a n ilinericn~l pl:~nt introduced into Calcutta, Botanic Garden in 1880 or thcre about. It is a trailing
herb with linear lanceolat.e, 3-red-veined leaves growing in moist, shady places
is n specific medicine for stopping b0t.h internal and external haemorrha.ge and
haeinoptysis, cultivated in ltongo plantation.

A slender puberulous herb with long spreading branches. Leaves alternate.
Heads small, nxillarjl and in spreading leafy panicles, heterogamous, rayed;
ray-fl. female, 2-3-scriatr, fertile, shortly ligulatc, white; disk-fl. nlolc, fertile,
tube short, limb canlpsnulatc 4-5-cleft. Involucre short; bracts in few series,
lnnceolatc, margins scarions; ieccptacle flat, naked. Anther-bases obtuse or
2-lobed. Style-arms of nlnle flattened; tips short, broad, obtuse. Achenes
compressed, beaked, beak short in the disk, longer in the ray; pappus of 3-5
caducous bristles or 0.

RHYNCHOSPERiMUM VERTICILLATUM Reinw.
Stems 2-3 feet, branches very slender. Leaves 113 inches, membranous,
petioled, lanceolate, ucuminute entire or coa~,selytoothed, narrowed into a very
slender petiole. Heads $ inch diameter, on short, ~ i g i dstout, axillary often
bracteate peduncles, often one i n every axil along the branches.
Habitat: Temperate West and East Himalaya; from Kashmir, altitude
5,000 feet (1,400 m.) to Darjeeling and Sikkim, altitude 6,000 feet (2,OOOm.) to
Bhotan, extending to t,he Khasia Mountains, Assam, altitude 5000 feet.
Genus-MY RIACTIS Less.
Erect annuals. Leaves alternate, toothed. Heads loosely panicled or solitary,
homogarnous, white with a yellow disk, rayed; ray-fl. 2-numerous-seriate, female
fertile, small, ligulate, ligules spreading or revolute; disk-fl. male, fertile,
tubular, 5-fid. Involucre hemispheric; bracts few-seriate, narrow, margins
scarious; receptacle broad, convex, naked. Anther-bases obtuse. Style-arms
of male narrow, flattened, tips lanceolate. Achenes compressed, margined;
pappus 0.
MYRIACTIS NEPALENSIS Less.
~ hispid. Leaves ovate or l u n c ~ o l a t coa~sely
~
serrate.
Glabrous v i l l o t ~ or
Heads subpciniculate, invol. bracts acute a t length rejlexed. Achenes mucronate
a t the top not beaked.
Habitat: Temperate West and East Himalaya; from Kashmir to Darjeeling
and Sikkim, a.ltiturle 5-10,000 feet (1,700 to 3,400 n~.), extending to t,he Khasia
Mount,ains, Assam, altitude 4-6,000 feet.
MYRIACTIS WALLICHII Less.
Very slender, sparsely ha,iry. Leaves elliptic-lunceolate unequally serrate.
Heads very small on slender pedicels.
This plant is really a slender form of M . nepalensis which in its turn is
perhaps a form of M. wightii Dc. not recorded from Sikkirn. Needs further field
study.
Habitat: Temperate West and East Himalaya; from Simla to Nepal to
Darjeeling and Sikkim, altitude 9-12,000 feet (3,000 to 4,000 m.).

Genua-BLUMEA

DC.

Annual or perennial, glandular, pubescent or wholly herbs. Leaves alternate,
toothed or lobed. Heads corymbose panicled or fascicled, rarely racemcd,
heterogamous, disciforin, purple rosy or yellow ; outer fl. numerous seriate,
female, fertile, filiform, 2-3-toothed; disk. male, few, fertile, tubular, slender,
limb 5-toothed. Involucre ovoid or campanulate; bracts numerous-seriate,
narrow, acute, soft or herbaceous, outer smaller; receptacle flat, naked. Antherbases sagittate, tails small, slender. Style-arms of male, flattened or almost
filiform, rarely connate with the adjoining anthers. Achenes small, eubterete
or angled, ribbed or not ; pappus 1-seriate, slender, often caducous.
BLUMEA DENSIFLORA DC.
Stem stout, panicle. Leaves 8-18 inches broadly elliptic or elliptic-lanceolate
narrozued into a long winged sonletimes nppcndaged petiole puberulous above,
serrate-toothed or pinnat4fid; beneath densely tomentose or clothed with thick
white felted wool. Heads 4 inch diametcr sessile in rounded clusters on a large
branched panicle; invol. bracts narrow rather rigid, recept., narrow glabrous;
corolla-lobes or male hairy, achenes 10-vibbed pubescent, pappus red.
Habitat: Tropical West and East Himalaya; Darjeeling and Silikim,
extencling to t,he hlishmi and N a p Hills, and the Khasia Mountains, Assam,
altitude 2-4,000 feet (600 to 1,400 m.).
This species is very much allied to B. Balsnmifera, due t o its very woolly
white under surface of the leaves, but t h e corolla lobas are hairy unlike very
glandular corolla lobes of B. bnlcsmmifem.
RLUMEA LACINIATA DC.
Erect, asually stout, pubescent or laxly tomentose, stem, branched. Leaves
u t e or subpinnatijd and toothed. Heads
usually large membranous ~ . ~ ~ n c i n1y1,ate
1-3 inches climneter usndly in broad open cor?y?nbs; invol. bracts lanceolate
acuminate vi1lou.s; recept. pubescent,, co~.ollayellow, lobes of male hairy. Achenes
ribbed silky.
Iia,bitrct: '.l'ropical West a,nd East Hima.laya; from Iiumaon eastwards,
ascending, to 4,000 feet (0-1,40Oin.), in Darjeeling a,nd Sikkim, extending t o
the Khasia Mountains, Assain.

B. subcapita,ta DC. with denticulate radical leaves, yellow corolla and white
pappus; and B glomerata DC. with serrate leaves purple heads and yellow
corolla, reported from Sikkim, altitude 5,000 feet. Need further field study to
clarify their systematic posit'ion.
B. lacera DC. an allied species of these two is also found ii? the plains of
Siliguri and Jalpaiguri and foot hills. It i s of medici?zal.calue.
BLUMEA HIERACIFOLIA DC.

Robus herb, tomentose, villous 09. copiously u;oolly or silky; stein usually stout
and simple, sometimes scape-like. Lower leaves elliptic or oblong petioled serrate
or toothed upper sessile often entire. Heads 3-2 inch diameter more or less fnscicled or spiked forming elongate panicles rarely corymbose invol. bracts lanceolate
acuminate, receptacle glabrous, corolla yellow lobes of male glabrate. Achenes
hairy.
Habitnt: Throughout the hilly parts of India, from the outer Himalaya
in Kumaon east,wards and to Darjeeling and Sikliim, altitude up to 3,000
feet (0-1,000 m.), extending southwards to the Nilgiri Mountains.
BLUMEA SIICKIMENSIS Hook. f.
Annual more or less climbing with grooved branches. Stem glabrous. Leaves
8-12 inches, elliptic, lanceolate, acuminate, obtusely suhserrate, membranous,
glabrous, hirsute beneath, base cordate. Heads inch, loosely clustered ut the
ends of branches; invol. bracts puberulous very narrow revolute i n age; !?
Corolla lobes pubescent. Achenes ribbed, silky, pappus dirty white.
Hnbitat: reported by Hooker from Darjeeling and Sikkim Himalaya altitude
5,000 feet (1,700 in.)
BLUMEA AROMATICA DC.
A aromatic shruby herb. Stem stout and leaves beneath glabrous pubescent
or loosely villous. Leaves 6-12 inches membranoz~sobovale-oblong or innceolate

serrnte toothed or lobulnte und jagged membl.unous losjer narrouqed into a bmadly
win9c.d r?ftc.n appenduged petiole upper se,ssilc.. Heatls 113-2: inch a~ssile or
peduncled in clusters on the branches of a large spreading panicle; invol. I)racts
slender puberuloun, reeept. glabrous. Corolla-lobes glandular. Aehenen 10-ribllrd
hairy, pappus red.

Habitat: Tropical Himalaya; from Kumaon, a1titude 1,000 feet eastwards,
ascending to 5,000 feet (1,7001n.) to Darjeeling and Sikkim, extentling t o the
I(hasia Mountains, Assam, altitude 3,000 feet.

A very aromatic shrubby herb, easily distinguished from B. balsa.mifera
by the menzbl.anous folinge.
BLUMEA BALSAMIFERA DC.
A somewhat tall stout arboreous tomentose or villous or silkily woolly herb, stem
tall corymbosely branched above. Leaves 4-8 inches coriaceous elliptic or oblonglnnceolate usually silky above, serrate sometimes pinnat;fid narrowed into a usually
auricled short petiole. Heads $ inch sessile or peduncled i,n rolanded clusters on
t,he stout branches of a large spreading or pyramidal panicle, with yellow jlowers;
invol. bracts tomentose, recept. glabrous. Achenes 10-ribbed silky, pappus
~.ed.
Habitat: Tropical Himalaya; Nepal to Darjeeling and Sikkim, altitude
1-4,000 feet (300 to 1,400m.), extending to Assam, Khasia Mountains.
The most arboreous of all the species, smelling strongly of camphor and
yielding inferior quality of camphor.
Genus-LAGGERA Sch. Bip.
Annual or perennial herbs. Leaves alternate, often rigid and decurrent.
heterogamous,
disciform; outer
Heads panicled or axillary, yellow
fl.-female, numerous-seriate, fertile, filiform, mouth minutely toothed; diskfl.-hermaphrodite numerous seriate-, fertile, tubular, limb 5-ficl. Involucre
can~~anulrtte;
bracts numerous-seriate, narrow, often rigid, outer shorter;
receptacle flat, naketl. Anther-bases 2-lobed or sagittate; auricles obtuse, or
actute, often unequal, riot t(ai1ed nor connate with the adjoining anthers. Stylearms of hermaphrodide and pappus as in Rlumea.
LAGG ERA PLAVA Benth.
Glabrons or puberulous slender herb. Stem 6 inches to 3 feet, simple or corymbo~uly branch,rd above, grooved. Leaves 1-3 inches, sometimes scaberrrlous,
mefitbranous, sharply tootl~edor incised, lower peliobd cauline, oblong cordate )
amplexicaul. Heads f inch diameter on capillary peduncles; recept.,

glabrous; corolla golden yellow, lobes of male glabrous; anthers sagittate.
Achenes most minute, glabrous. Pappus white.
Habitat: Throughout Northern India; from the Himalaya in Kumaon
eastwards, ascending to 6,000 feet ( 0 to 2,000m.) in Darjeeling and Silrlrim and
Bhotan.
LAGGERA ALATA, Schultz- Bip.
A stout, much branched leafy herb. Stein with entire leafy wings. Leaves
1-4 inches, sometimes almost ent,ire, oblong toothed, sessile decurrent. Invol. bracts
many, outer short herbaceous often 1.ecurred inner long straight. Heads 2'3
inch diameter racemes on short axillary branched, drooping in fruit. Flowers purplish. Achenes hairy; pappus white.
flabitat: Tropical Himalaya, altitude 1-5,000 feet (300 to 1,700m.) from
Simla eastwards to Darjeeling and Sikkim, extending to the Khasia Mountains,
Assam.
Genus-ASTER
Linn.
Herbs or shrubs. Leaves alternate. Heads solittiry corymbose
or panicled, heterogamous,
rayed (rarely discoid); ray-fl. hermaphrodite, 1-2-seriate, fertile; ligule elongate, white blue or purple;
5-cleft. Involucre campanulate or hemispheric; bracts few or many-seriate,
outer smaller or larger; receptacle flat or convex. Anther-bases obtuse, entire.
St,yle arms of hermaphrodite flattened, tips lanceolate long or short. Achenes
compressed, faces with 1-3-ribs or 0; pappus-hairs few or copious, scabrid, outer
sometimes shorter rigid and paleaseous.
ASTER TRINERVIITS Roxb.
Stem 2-3 feet, rarely almost glabrous grooved, somet,imcs almost hispid.
Leaves 1-4 inches, very variable, rarely obloilg or luuceolute and obtuse, base
rounded or acute, ucuminate, coarsely serrate, usually scabrid on both surfaces.
Heads 113-4 inch cliamet.er, corymbose; invol. bracts linear obtuse or acute;
ligules 10-15, white, nccrrozu. Achenes 1/1G inch; pappu"Ij5
inch, reddish with
a few short slender hairs.
Habitat: Central and Western Himalaya; Nepal to Darjeeling and Sikkim,
altitude 5-7,000 feet (1,700 to 2,400 m.) extencling to the Mivhmi Mountains
and Khasia Mountains, Assam, altitude 343,000 feet.

ASTER HIMALAICUS Clarke.
A small robust, villous, leafy, erect 1-2 feet tall alpine herb sten1 leafy
ascending Radical leaves 1-2 inch persistent petioled, obovate spathulnte entire or
toothed, cauli~zeoblong 112 u?nplexicaul. Head 14 inches diameter, single with
leajtj broadly lanceolate and recz~rvedinvoluc?.e and numerous ligules. Achenes
1/10 inch silky; pappus single white.
Habitat: Alpine Darjeeling and Sikkim Himalaya, altitude 13,000-15,000 ft..
(4-5000-m.)

A . t~icephalusClerke is a variety of A . himalaicus, differing in taller habit
and red stouter pappus hairs.
ASTER SII<I<IMENSIS Hook. and Thoms
An erect leafy many-branched small shrub. Stems 3-4 feet, much branched,
soft. Leaves 3-7 by 9-2 inches, narrowed into the broacl short 4 amplexicaul
petiole, membranous, lunceolate acute 01. acunzirzate entire o~ seb-sur~ate.Heads
213 inch diameter, very numerous, on glabrous or very pubescent; Corymbose
branches; Invol. bracts linear acuminate peduncles slender or stout; ligules very
many blue. Achenes 1/12 inch 4-ribbed hispid; pappus 1 / G inch, single, white
or reddish.
Habitat: Eastern Nepal t o Darjeeling and Sikkim, altitude 6- 12,000 feet
(2,000 to 4,000 m.). Coinirlon in temperate and sub-alpine Darjeeling a n d
Sikkinl, often cultivated in gardens for its pretty profusely flowering habit.
Genus-ANAPHALIS

DC.

Perennial, rarely annual, erect, cottony or woolly rarely pubescent or glabrate
herbs. Leaves alternate. Heads small, corynlbose, heterogainous with the female
flower outcrniost, or unisexual or subclioecious, clisciform; flower female numerous, filiform, fertile, 2-4-toothed;flower herniephrodite usually sterile, tubular,
limb subcainpan~~late
5-fid. Involucre campanulate turbinate or sub-globose; bracts
numerous-seriate, scarious, inner with a petaloid limb, outer shorter, oulermost
woolly; receptacle naked, anther bases sagittate; auricles connate, tailed. Style
of llermaphrodite filiform, obtuse, subcapitate or 2-cleft. Achenes very small,
oblong; pappus hairs of female 1-seriate, slender, scabrid, quite free and
caduceus, of male often thickelled a t the tips.

ANAPHALIS TRIPLINERVIS Clarke.
Stems rather stout often Jlexuous leafy. Leaves beneath densely clothed
with tvhite wool, 3-8 in. obovate or elliptic-oblong acute a m , p l e x i c ~ ~ ~
even aut.icled a t the base, 3-5 nerved cobwebby above. Heads $-2inch diameter
in open or close corymbs, invol. bracts
inch long ovate-lanceolate acute or
subacute, zuhife.

Habitat: Temperate Himalaya, altitude 6,000 to 10,000 feet (2,000 to
3,40Om.), from ICashinir to Darjeeling and Sikkim, to Bhutan.
ANAPHALIS SUBUMRELLATA Clarke.
A distinct species with rather viscid, sweet smelling foliage when fresh.
Pubescent and glandular, greenish brown when dry. Stem 12-16 inches, elect
rather slender leafy. Leaves 1-2 inches, linear-oblong acute or apiculute amplexicaul ob.scurely 3 - n e ~ v e dgreen above and beneath lowest spathulate, margins &at.
Heads many +-2 inch diameter in rounded or subumbellate, invol. bracts, nearly
A inch lanceolate acu.te white.

+

Hubitat: Darjeeling and Temperate and sub-alpine Sikltim Himalaya;
Lachoong valley, altitude 10,000 to 12,000 feet (3,400 to 4,000m.).
ANAPHALIS XYLORIZA Schult-Bip.
The plant is covered with soft spreading brown wool. Leaves 4 to 2 inch long,
tufted, linear, cspathulate Heads $ inch diameter, bracts about 15, 4 in long,
with a brouin claw 4 the length of the blade, flowering stems 1-3 in., scape like
with linear oblong sessile leaves.

Habitat: A rathcr rare distinct high Alpine species of the bordering hills of
Sikkim and Tibetan region a t 9,000 to 17,000 fect. (3,000 to 6,500m.)
Another high Alpine species of the same region is A . nubigena DC. with
leaves elliptic or lanceolate or lowest obovate spathulate, 1-nerved acute
or with a naked point or awn.
ANAPHALIS ARANEOSA DQ.
Stem 1-3 feet erect usually muclb branched more or less winged by ih dccurrent leaf-bases pubeecent and glandular or cottony or woolly leafy. Leaves sub-

erect or spreading 1-4 inches tapering from a narrow or bvoad $ nmplexicaul often
aulicled and sometimes decul.?.ent base to a n acuminccte point, m a ~ g i n sgenerally
recurved at the base only pubcrulous or cottony beneath or on both surfaces
1-neiwed. Heads
inch diameter, subglobose in subglobose cluste~.sor in
large open r n ~ ~ cbril.ncI~ed
h
corymbs, invol. bracts 1 / 1 2 - 1 / 1 0 inch elliptic obtuse
white opaque. The glanclular forms are sweet-scented.

A-:

Habitat: Temperate West and East Himalaya, from Ma.rri a.nd Simla, alt,itude 5,000 to 8,000 feet,, t o Darjeeling and Siltkim, altitude 6,000 to 10,000 feet
(2,000 to 3,40Oin.), extending t o Ichasia Mountain, Assam, altitude 4,000 to
7,000 feet.
ANAPHALIS ADNATA DC.
The plant. when fully matured and developed, is the stoutiest and the
largest of the Indian species. Stem sinlple stout leafy 2-4 feet by ;t-1in., densely
clothed uniformly with white s i l k y or cottony uqool. Leaves 2-5 by $-14 inches
suberect obovate obloizg s~ib.spathulateor lanceolate acutc. or obtuse leathery 1-3
nerved nai.~.owedto the 4 n~nplexicnulbase. Heads numerous
inch diameter
subglobose in dense rounded c1ust~1.s011 the stout branches of a large corymb or
in a simple terminal cluster, invol. bracts 118 inch long rounded-ovate obtuse
white opaque.

a-!;

Habitat: Temperate East and West Himalaya altitude 6,000 t o 8,000 feet
(2,000 to 2800m.), from Simla eastwards to Darjeeling ant1 Sikliim t o Bhutan.
Extending to the Ichasia Mountains, Assam, altitudc 4,000 to 6,000 feet. Rarc:
in Tiger Hill.
ANBI'HALIS HOOICERI C l a ~ k c .
Stem 1-2 feet sinlple or cory n~boselybranched glundula?.-pubescent l e a f y .
Leaves 2-4 inches, spreading ?zarroull?y la?zc~olcctetupo.ing fi*orn the aziricled
amplexicaul base to the c~cunbinatcpoint 3-ize~.eedsprri.sely cobzoebby 01. cottony
and sub glandular^ both surfclces greenish-brozrln wltert d r y m-~i.ginsjlat. Heads
very s~nall116 inch diameter globose in broad nlzich-branched coryrnbs, invol.
bracts 1 / 1 0 inch long broadl?y ovcrte obtltse zohite opctque.

Habitat: Darjccling atid Sikltim Hima.laya; Lachen and Lachoong valleys,
altit,ude 9,000 to 11,000 feet (3,000 to 3,800nl.).

A vcry distinct looking spccies, but allied t o A. subumbellnta in its glandular
~llbescenceand habit.

ANAPHALIS CINNAMOMEA Clarke.
Stems 1-2 feet usually sinlple rather robust leafy and leaves beneath densely
clothed with white grey or cinnnmomeous wool. Leaves 2-4 by &-$ inches spread.
ing or horizontnl tapering from the middle to a 4 amplexicaul simple or auriclrd
base a n d to the acute point glabrous or woolly above 3-5 nerved, when very
narrow 1-nerved coryinb much branched. Heads very many subglobose t.:
inch diameter, invol. bracts 116 inch elliptic-ovate obtuse erect or incuvaed
white opaque.
Habitat: Darjeeling and temperate Himalaya; from Kashmir, altitude
4,000 t o 9,000 feet (1,700 t o 3,00Om.), t o Sikkim and Bhntan, altitude 5,000
10,000 feet extending t o the Rhasia Mountains, Assam, altitude 4,000 to 6,000
feet. Commonly seen in and about Darjeeing, Tiger Hill, Tong111in full bloom
in autumn (October-November).
ANAPHALIS ROYLEANA DC.
Stems many from the root 4-6 inches, woody below leafy. Leaves $14 inch
ses.sile linenr or linenr-oblong obtfrse or acute woolly beneath or on both surfaces,
paberulons or scnberulons abone, 1-nercedjat or m a v i n s recurued. Heads a-4 inch
diameter in rounded corymbs, invol. bracts 19-$ inch ovate obtuse or acute whiie.
Habitat: Temperate ancl Alpine Himalaya, altitude 9,000 to 15,000 feet (3,000
t,c 5,00On1.), Icunawar t,o Tlarjeeling and Sikkim Himalaya, Tonglu, Sandakphu

and upper Sikkim.
ANAPHALIS CUNEIFOLIA Hook. f.
Softly woolly or cottony, stems several ascending slender G-12 inches, often
sto1oniferou.s. Leaves 1-2 inches, linear-oblong or obovate-oblong or the lower
spathulnte am,plexicaul acute and uristute. Heads 4-2 inch diameter corymbose,
invol. hracts inch lnnceolnte acute or obtuse white.

:

Hnbitnt: Te~npcrateniltl Alpine Darjeeling and Sikkim Himalaya from
8,000 t o 12,000 feet (2,800 t o 4,000m.) in Kashmir and from 9,000 to 13,000
feet (3,000 to 4,400m.) in Sikkim, abundant.
ANAPBALIS (:ONTOR,!rA IIoolc.
Stems 4-24 inches, stout or slender, bra~lchesprosirateor ascending leafy arid
lcaves beneath or on both surfaces cottony. Leaves +-1 by 4 - f inch

sessile +-anzplexicaul often very crowded spreading and twisted narrowly linear or
oblong from usually a broad or auricled base acute or obtuse 1-nerved, margins
revolute. Heads Q inch diameter subglobose in dense simple or lobed
contracted corymbose cluster, invol. bracts 1/10 inch broadly ovate or oblong obtuse
white or yellowish, outer often purplish with broad coloured glistening bases.
Habitat: Temperate and Subalpine Darjeeling and Sikkim Himalaya; very
common, from 9,000 to 12,000 feet (3,000 to 4,000m.) from ICashmir to East
Himalaya 7,000 to 13,000 feet, extending to the Mishmi and Khasia Mountains,
Assam, altitude 4,000 7,000 feet. Abundant all over Tiger Hill, Tonglu, east
and north Sikkim.
This species and A . cinnamomea are found growing gregarously all over
the hill sides with clusters of snow white flowers presenting a n attractive
sight in autumn in Darjeeling and Sikkim. It has a mild insect repellant
property too somewhat like Pyrethrum.
Genus-LEONTOPODIUM

Br.

Perennial tufted woolly herbs, with simple leafy flowering stems. Leaves
quite entire. Heads small, sessile in involucrate clusters, disciform, unisexual
or 2-sexual with the female flowers outermost; fl. female fertile, filiform truncate or minutely toothed; fl. hermaphrodite male tubular, sterile, limb campanulate 5-fid. Involucre campanulate, bracts numerous-seriate, scarious, inner
acute or with a spreading petaloid, limb, outer smaller, outerinost woolly; recept.
convex, naked. Anther bases sagittate, auricles with slender tails. Styles of
hermaphrodite usually entire, obtuse of truncate. Achenes of female small,
oblong, snbterete, not ribbed; pappus hairs slender, 1-seriate, shortly bearded,
bases sub-connate.
LEONTOPODIUM ALPINUM Cuss.
This. the Edel-Weiss of the Eruopean Alps, is very variable in habit and in
the lcngth of foliage; amount of woollii~esaand size of the involucriform leaves;
tJherosulate 1on.o. leaves vai5yfrom obovnte-oblong and inch long, to linear and
1-14i n c h ~ 1012.9.
s
equnlly woolly on both surfaces or less so or almost glnbrate above;
flowering stcm 1-8 inches, erect or ascending, slender or stout, sparingly or densely lecrfy or ~ooolby;cauline lcaves sessile or & nnzplesicaul, linear or linear-oblong,
rarely obovnte, ol,tnse or acnte: involucriform leaves 4-1 inrh long, linear or
dilated upu~ards, spreading or recurved, almost always densely clothed

with ?/ellowish.wool, always longer than the cluster of heads. Heads monoecious
inch long; invol. bracts erect, scarious, oblong-lanceolate, acuminate, tipped
with purple. Achenes papillose if fertile, smooth if sterile; pappus hairs of female
Jiliform, of male thickened towards the tips.

t

Habitat: Alpine West and East Himalaya and Tibet, ascending from 10,000
feet t~ nearly 18,000 feet (3,000 t o 6,000 m.), in Darjeeling and Sikkiln
Himalaya (abundunt near Nathuila, Jalap-la and Thangu).
Genus-MICROGLOSXA

Dc.

Slender shrubs, sometimes climbing. Leaves alternate, quite entire. Heads
small, corymbose or panicled, heterogamous; ray-fl. female, 1-numerous-seriate,
fertile, ligule minute, white; disk-fl. few or many, hermaphrodite, fertile,
tubular; limb dilated, 3-4-fid. Involucre campanulate; bracts numerous-seriate,
narro~v,outer shorter; receptacle flat, naltecl or nearly PO. Anther-bases obtuse,
entire. Style arms of hermaphrodite flattened, tips long, lanceolate. Achenes
angled; pappus-hairs copious, slender, 1-2-seriate, rather uneclual.
MICROGLOSSA ALBESCENS Clerke.
A stout plant with faintly grooved branches. Leaves 2-3 inches, lanceolate,
acuminate, quite entire or sub-szrrate, h9xry ben?.zth, narrowed into the short
petiole; corymbs often 8 inches diameter, wit,h lilac conspicuous ligules. Heads
4 inch diameter. Achenes puberulous, obscurely 5-angled, pappus red not longer
than the Achenes.
Habitut: Temperate Himalaya, from Icishtwar, altitude 7,000 to 9,000 feet
(2,000 t o 3,00Om.), Darjeeling and Sikkim, altitude 9,000 t o 12,000 feet to Bhutan.
Genus-CONYZA

Les.s.

Herbs. Leaves alternate, entire, toothccl or cut. Heads corymbose or
panicled, rarely solitary, heterogamous, disciform; outer fl. female, 2-numerousseriate, filiform, rarely ligulate, 2-3-toothed, fertile, pale coloured inner hermaphrodite all or mostly fertile, yellow, tubular, limb 6-toothetl. Involucre
campanulate; bracts 2-numerous-seriate, narrow outer smaller; receptacle flat or
convex, naked or pitted and fimbriatc. Anther-bases obtuse, entire. Style-arms
of female flattened, tips long or short. Achcnes minute, compresuetl; P~PPUS
slender, 1 -seriate.

CONYZA JAPONICA Less.
Annual, 6-12 inches, rarely more; erect villous or wolly; stem often simple
well developed radical leaves. Leaves sessile obovate spathulate oblonglanceolate, serrate or crenate. Heads $ inch diameter, globose, involucre lanceolate with scarious edges. Achenes 1/24 inch nearly glabrous; pappus & inch
reddish. Silrkim forms are more slender and glabrous t h a n any others.
Habitat: Tropical Himalaya from Simla eastwards, Darjeeling and Sikkitn,
extending to the Ichasia Mountains, Assam, ascending t o 5,000 feet (2,400 m.).
CONYZA STRICTA Willd.
Hoary or scabrously pubescent, profusely corymbosely branched and leafy
herb. Leaves from narrowly linear to spathulate obovate, entire or toothed rarely
pinnati$d.. Heads
inch cliameter, extremely numerous peduncled corymbose, involucre bracts namozoly lanceolate. Achenes about 1/40 inch, puberulous, pappus 1/16 inch wddish.
The excessively fastigiately branched and leafy habit of this species, and its
minute heads, distinguish it from all others.
Habitat: Sub-tropical Himalaya from Kashmir eastwards, ascending t o
5,000 feet (1,700 m.) in Darjeeling and Sikkim, extending t o the Khasia
Mountains, Assam, altitude 2,000 t o 6,000 feet.
Genus-GNAPHALIUM

Linn.

Hoary or woolly herbs. Leaves alternate, quite entire. Heads small, in
terminal or axillary corymbs or fasciclcs, heterogamous, disciform; flowers all
fertile, outer female, 2-numerous-seriate, filiform, 3-4 toothed; disk-fl. hermaphrodite, fewer, slencler, limb dilated 5-toothed. Involucre ovoitl or campanulate;
bracts numerons-scriate, all scarious or with a white yellow or brown more or less
scarious blade; recept,acle nalrcd or pitted. Anther-bases sagittate, cells with
slender tails. Style-arms of hermaphrodite truncate or capitate. Achenes oblong
or obovoid, not ribbed; pappus-hairs 1-seriate, slentler or thickened a t the tip,
caducous, connate a t the base or not.
GNAPHALIUM HYPOLEUCUM DC.
Stem above and leaves beneath woolly. Leaves sessile linear acuminate
puberulous or ,scnher~~loua
above, base dilated 4-amplexicaul. Heads many in

corymbose dense clusters, invol. bracts oblong obtuse yellowish or golden glistening,
achenes papilose.
flabitat: Temperate Himalaya; from Kashmir t o Darjeeling and Sikkim,
Bhutan, altitude 3,000 t o 7,000 feet (1,000 t o 2,400 m.), extending to the Khasia
Mountains, Assam, altitude 3,000 t o 5,000 feet.

A usually taller and often stouter annual than G. luteo-album,
easily distinguished by the longer very acuminate leaves woolly beneath only,
with often broadly auricled bases.
GNAPPALIUM LUTEO-ALBUM Linn.
A very variable annual herb 4-12 inches tall. Leaves 1-2 inches long about 4
inch broad. Heads corymbose, glistening golden yellow. Common both in the
plains and the hills, ascending t o (3,400 m.) 10,000 ft. in Darjeeling and Sikkim
Himalaya.
Habitat: Common here and there in open waste places and meadows easily
spotted by its pretty golden yellow flowers.
Genus-INULA
Linn.
Herbs, rarely shrubs. Leaves radical and alternate. Heads solitary,
corymbose or panicled, heterogamous, radiate, rarely disciform; ray-fl. female,
1-numerous, seriate, fertile, ligule long short or minute, yellow or white, 3toothecl; disk-fl. hermaphrodite, fertile, tubular, yellow, limb elongate 5-toothed.
Involucre broad or rather narrow; bracts numerous, inner usually rigid and
narrow, outer herbaceous, outermost often foliaceous; raccptacle flat or tumid,
pitted or areolate. Anther-bases sagittate, tails long simple or branched. Stylearms of helnlaphrodite linear, broader upwards, obtuse. Achenes subterete,
usually ribbed; pappus hairs rather short, 1-2-seriate, few or many, smooth
scabricl or bearded.
INULA NERVOSA Wall.
Perennial, pubescent hirsute or villous and glandulc~r.Stem 1-3 feet tall,
sirnple or branched erect or flexuous. Leaves 2-4 by $-1&inches, sessile or subsc~uileelliptic or elliptic-lanceolate acute at both ends ,subdentate scaberulous
or scabrid above, teeth remote, nerves subparalled with the margin, mcmbrnnous.
Heads 4-1 inch solitary or corymbose pedunclecl, ligules zuhit~,invol. bracts
linear-lanceolate acute hirsute erect or recurved, outermost foliaceouu or not.
Achenes silky.

Habitat: Temperate Himalaya, altitude 4,000 t o 7,000 feet, from Garhwal
to Darjeeling and Sikkim t o Bhutan, extending to the Khasia Mountains,
Assam, altitude 3,000 t o 5.000 feet.
INULA HOOI<ERI Clarke.
Perennial, stem 1-2 feet high, simple or branched villous above. Leaves
acute at both ends
gland-toothed nzembranous h a i r y o n both surfaces. Heads 19-2 inches diameter.
Very broad, solitary or 2-3 invol. h,emispheric villous, bracts 2 to 1 inch, almost
filiform, all very slender squarrosely recurved. Achenes 1/14 inch, angled, very
small glabrous, pappus & inch, d i r t y white.
3-5 by 19 inches, sessile or sub-petioled elliptic-lanceolate

Habitat: Sikl~im Himalaya, Darjeeling and Sikkim, altitude 7,000 to
10,000 feet (2,400 to 3,400 m.).
INULA CAPPA DC.
Shrubby, 4-8 feet high, branches stout. Leaves 3-9 by 1-24 inches, coriaceous,
beneath, sessile or shortly petioled oblong or oblong-lanceolate acute toothed
pubescent or glabrescent above; corymbs densely sillcily villous or wool1y.
Heads very many 4 inch diameter invol. bracts narrow, linear rigid acuminate
or subulate, pubescent. Achenes 1/20 inch silky. Pappus Q in,ch, d i r t y white.
Habitnt: Temperate, Himalaya from Kumaon to Darjseling and Sikkim
to Bhutan, altitude 4,000 t o 6,000 feet (1,400 to 2,000 m.), extending t o
t,he Iihasia Mountains. Assam. altitude 4.000 to 5,000 feet,.
INULA EUPATORIOIDES D C .
Shrubby, bl-anches stout anti leaves beneath and corymbs pubescent or
s~~.htomentose.
Leaves shortly petiolecl elliptic-oblong 01. lanceolate acuminate
co~iaceousiwegulnrly tootlred scabe~ulousabove. Heads numerous inch diameter
in terminal corymbs shortly peduncled, invol. bracts subulote tomentose. Achenes
silky.

+

Habitat: Eastern Hima.laya, Darjeeling and Silrkim to Bhutan, extending
to the Khasia, Mountains. Assam, altitude 4.000 t o 6,000 feet.

Genus-CARPESIUM
Linn.
Erect branched herbs. Leaves alternate. Heads terminal or axillary, sessile
or pedunclecl, usually drooping, heterogamous, disciform, yellow; outer fl,
female, numerous-seriate, fertile, slender, 3-5-toothed; disk.-fl. hermephronite,
or fertile, slender, limb slightly dilated 5-toothed. Involucre hemispheric or
subglobose bracts in few series, inner broad obtuse dry, outer with herbaceous
foliaceous tips; receptacle flat, naked. Anther-bases sagittate, tails slender.
Style arms linear, obtuse, connivent till late. Achenes elongate, striate
with a n (often glandular) beak surmounted by a corona; pappus 0.
CARPESIUM TRACHELIFOLIUM Less.
Slender, pubescent hirsute or glabrate herb. Lower leaves long-petioied ovate.
cordate sinuate-toothed or lobulate, upper floral subsessile ovate or ellipticlanceolate serrate or entire. Heads very small 4-a inch rarely more sorneti~nes
subracernose, invol. bracts very few glabrous.
Habitat: Temperate Himalaya, from Kashmir, altitude 5,000 to 7,000 feet
(1,700 t o 2,400 m.) t o Darjeeling and Sikkim, altitude 7,000 t o 10,000 feet
(2,400 t o 3,400 m.).
This is a troublesome weed for the traveller as the glandular achenes adhere
to clothes.

CA RPESIUM ABROTANOIDES Linn.
A stout herb 2-4 feet high, branches long slender. Leaves 3-5 in subsessild
lanceolate acun~inatequite entire or serrate. Heads $ inch diameter, yellow
subsessile racemosely secund along the leaf?) branche,~horizontal or nodding,
invol. bracts broadly oblong obtuse.
Habitat: Temperate Himalaya, from Kashmir, altit.ude 5,000 to 10,000
feet t o Darjeeling and Sikkim, altitude 8,000 t o 10,000 feet (2,700-3,400 m.).
Genus-ADENOCAULON

Hook.

Erect annual or perennial herbs. Leaves alternate lower long-petiole4
white beneath. Heads small in glandular panicles, heterogamous, disciform;
flowers all tubular outer 4-7, female, fertile, rarely with imperfect achenes,
limb 4-5-fitl; disk fl. 4-5 sterile. Involucre campanulate; bracts 5, sub-equal,
herbaceous; receptacle flat. Anther-bases entire or minutely 2-toothed. Style
hermaphrodite arms of female short brood; of hermaphrodite comate. Achen~s
obovoicl obscurely rebbed covered with stalked glandu; psppus 0.

ADENOCAULON BICOLOR Hooker.
A perennial herb, stem simple below, panicle and leaves beneath grey with
appressed cottony tomentum. Leaves 3-4 inches diameter, orbicular subreniform
subhasta,te angled c~n.dtoothed, nrembranous, petiole long winged or not.
Heads inch. Achenes much longer than the involucre, clothed densely, like
the peduncle, with large stalked glands.

a

Habitat: Temperate Himalaya, from Simla, altitude 6,000 t o 9,000 feet,
Darjeeling to Sikkim, a,ltitude 7,000 t o 12,000 feet (3,400 t o 4,000 m.).
This is a rather cosmopolitan species.
Eclipta alba Hask. It is a common weed in waste places, shady and moist
jungles in foot-hills of Darjeeling ascending t o (3,000 feet. Leaves 1-4 inches,
linear or oblong-lanceolate, often toothed. Head 4-4inch diameter. Flowers
white. I t is a valuable medicine for healthy growth of hairs and liver trouble.
Genus-GALINSOGA
Ruiz et Pau.
Annual herbs. Leaves opposite, entire or toothed. Heacls small, peduncled,
subterminal and axillary, hcterogamous, rayed; ray-fl. few, female, l-seriate
fertile ligale, yellow spreading; disk-fl. hermaphrodite, fertile, tubular, limb 5-fid.
Involucre hemispheric; bracts few, 1-2 seriate, ovate, obt,use, st'riate; receptacle
conic or elongate; pa1r.s slender, serratc. Anthers-bases subentire. Style-arms
of hermaphrodite acute or with an acute short t,ip. Achenes angled or the outer
dorsally compressed; pappus of a few scarious, entire awned or fimbriate scales,
of the ray often 0.
GALINSOGA PAItVIPLOR A Crrzj.
A weed, ercct, hinpid or glabrous Iie,b, 6-12 inchcs high. Leaves petioled,
1-2 inches, membj.nnous ovute, obtut~~ly-acu?ninrrte.
d-ne~.red,subserrate. Heads
$ inch diamcter peduncles very slendcr; invol. bracts broad, green.
d waste places in the Himalaya, common
Habitot: A weed in c ~ l t i v a t ~ eand
in Darjeeling and Siklii~n,nltitlrde 4,000 t o 8,000 feet, (1,400 to 2,800 m.),
iiltrodueed from America.
T ~ i d n xprocuntben,~Linn. A South American weed, now extremely common
in waste places and roadside. A procumbent herb with hirsute ovate ovatelancedate leaves, 1-2 inches long ; head $ inch diameter., flowers white,

achenes brown. Commonly called Indian daisay. Used in the Treatment
Cholera and the juice in used for healing cuts.
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Genus-BIDENS Linn.
Annual or perennial, sometimes climbing herbs. Leaves opposite, entire
toothed gashed or 1-2-pinnate. Heads corymbosely panicled or subsolitary,
heterogamous and rayed or homogamous and disciforni; ray-fl. if present
female or neuter, 1-seriate, ligule spreading yellow or white; disk-fl. herrnqhrodite fertile, tubular, limb cylindric 5-fid. Involucre campanulate or hemis.
pheric; bracts sub-sagittate. Style-arms of hermaphrodite hairy above, tips
short acute or long and subulate. Achenes 4-gonous or dorsally compressed,
linear or cuneiform, often narrowed but not beaked above; pappus of 2-4
rigid, ret,rosely hispid bristles or 0.
EIDENS PILOSA Linn.
Glabrous or hairy, erect herb, 6 inches to 36 inches high. Leaves 3$d
3-foliolute or 1-2-pinnutifid. Heads on long peduncles with or without white
or yellow rays; involucre bracts with broad scarious margins. Achenes
9-3 inch, black with 2-4 short stout, spinescent awns covered with recurved hooks.
Habitat: Throughout India, ascending t,he Himalaya., Darjeeling a,nd
Sikkim, altitude 6,000 feet (2,000 m.). Rather cosn~opolitan species in
subtropical countries.
This is one of the most common weeds and pest in open areas and waste
places everywhere. It is seen often growing on walls and thatched roofs of
huts. It is an obnoxous plant as its barbed hooks of ache~lesstick to the
garments and body when one walks over waste fields, jungles or forest paths.
Genus-ERIGERON

Linn.

Characters of Aster, but ray-flowers usually in several rows with very
slender short or long ligules, and t,he achnnes narrower. Pappus often double,
the outer of a few short hairs or bristles.
The plants of this genus are extremely variable and difficult to discriminate
one from the other, and certain of them from species of Aster. The genus
needs revision.

ERIGERON JJINIPOJIIUS W illd.
I t is an escape often found as a garden wced. I t is a stout erect hirsute
herb, with a leafy stem. and branches. Leaves are close-set, 24 by 4-;?, inch,
serrated here and there. Numerous peduncled h,eads are sub-.paniculate and 4-4
inch i n diameter.
Habitat: Found in Darjeeling and Sikkim as a weed altitude 1-6,000 feet
(2,000 m.)
ERIGERON MONTICOLUS DC.
In its usual form a scapigerons plant,, but sometiines branching. Perennial,
glabrous or sparsely hairy. Leaves petioled, radical resulate obovate-lanceolate
acute subentire. Heads solitary or few on a slender scape-like stem, ligules m a n y
twice as long as the pappus.
Habitat: Temperate ailcl Alpine Himalaya 1S;amaon to Nepal, to Darjeeling
and Silikim, altitude 2,400 t,o 3,000 m.
E~.ige~.on
asteroides Roxb. A pubesent or villous, coarse annual, branched
herb. Redical leaves obo~ute,pctioled; cauline obovate or oblong 4 inch, ampleximu1 all toothed o~ lobulate. Heads
inch solitary or subcorymbose; ligules
ca~~illary
blue. Achenes flat minute 3 . inch; pappus ~ e d d i s hor dirty white.
Habitat: Nepal to Darjeeling and Sikkim, ascending to 4,000 feet. (1,40Gm.j
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ERIGERON MULTIRADIATUS Bent h.
IIil-snte or pubescent, erect, herb. Stem stout or sleilder simple or branched
sparingly above. Leaves all cauliile obovate 01. ltrnceolate obtuse or actue entire or
1-2 loothed. Heads 2-3 inches diameter solitary or few long-peduncled, ligules
2-3 times longer than the pappus, very numerous, short pappus hairs few, red.
Achenes &, inch nearly glabrous.
Habitat: Temperate and Alpine Himalaya, from Kashmir and Icumaon,
altitude 7,000 to 9,000 feet, and to Darjeeling and Sikkim, altitude 9,000
to 12,000 feet (3,000 to 4,000 m.).

Genus-ARTEMISIA Linn.
Herbs or shrubs, usually strong-scented. Leaves alternate, entire serrate
or 1-3-pinnatisect. Heads small solitary or fascicled, racemose or panicled,

never corymbose, heterogamous or homogamous, disciform; outer flower
remale, 1-seriate, fertile, very slender 2-3-toothed; disk fl. hermaphrodite
fertile or sterile, limb 5-fid. Involucre ovoid, subglobose or hemispheric;
bracts few-seriate, outershorter, margins scarious; receptacle flat or raised,
naked or hirsute. An ther-bases obtuse, en tire. Style-arms of herm aphrodite
with truncate usually penicillate tips, often connate in the sterile flower.
Achenes very minute, ellipsoid oblong or subobovoid, faintly striate; pappus 0.
ARTEMISIA PARVIFLORA Rorb.
Perennial, villozc.~,hoary or glabrous inodorous 1 - 3 f t . high herb. Steins erect
or ascending stout paniculately branched groovi:d. Leaves 1-2 in. long, sessile
!inear- ~tneccte,tip entire or acutely 2-8-fid or $ul~ellntely lobulnte ~ a r e l ypinnutifid,
upper linear entire acute, t h e lowest palmately spreading 3-5 fid lobes. Heads
;-$ inch diameter globose secund in elongate strict panicled racemes, invol.
bracts broaclly oblong with broad scurious edges. l~lowers6-10. Achenea
about inch long, ellipsoid smooth brown.
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Hnbitut: Temperate Himalaya; throughout from Kashmir, altitude 7,000
t o 9,000 feet t o Darjeeling and Sikkim, altitude 7,000 t o 11,000 fcet (2,400
to 3,70Om.), extending t o the Iihasia $Iountains, Assam. This species is also found
in the hills of Paresnath, altitude 4,000 fect, Bihar. I t is one of the comn~on
species of the East Himalaya.

It is synonymous t o A. Roxberghiana Bess., which was grown along with
A. indica Willcl. in the Calcutta Botanic Garden. There are several at least
three formsif not varieties of this speciesas seen in different zones of vegetation
in various parts of Darjeeling and Sikkim due to variat,ion in the form of
leaves and spikes.

It is a n important medicinal plant i ~ s e das vermifilge and in the treatment
of hysteria and other diseases. It does not contain santonin. A . ~ranritinanLinn.,
particularly var. brecifolia of North West Himalaya, is rich in Santonin, and
it is now cultivated in Kashrnir.
ARTEMISIA CAMBELLII Hk. f. and T.

A strongly scented tufted stout herb, about 1 foot high clothed with buff
subsilky tomentum. Leaves radical 1-14 inches long petiole stout with slteathing
base, cauline sessile with ccuricled base, segments with sevolutc margins, 2-3
lobed, lobes lanceolate acute, bomentose on both surfaces. Heads inch diameter
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Artemisia vulgaris Linn.

round, brown in zuoolly clusters. Involucre. bracts densely woolly oblong, outer
with narrow scarious margins
Habitat: An Alpine plant of Sikkiin Himalaya near the Tibetan passes
above Jalap La, Nathu La, Donkya La 15,000 to 18,000 feet, (6,000 t o
6,000 Ill.)
ARTEMISIA VULGARIS Linn.
A tall aromatic rather spreading or bushy shrub up to 10 feet high, hoary
pubescent or tomentose. Steins leafy paniculately branched. Leaves 5 to 10
inches long a i d broad, large ovate, lobed lacininte or 1-2-pinnatipal-tite, whiteor buff tomentose beneuflh 1.nre1y h o a ~ y01- green on both surfuces, lobes acute
irregulu~.lyserrate or lobztlnte lower petioled upper sessile or petioled with
stipnle-lilre basal lobes, upper-most linear-lanceolate entire. Heads i-&
inch long
ovoid or sub-globose clustered or seriate subsecund in short or long
suberect or horizontal panicled racemes; involucre. bracts woolly or glabrate,
outer small herbaceous, inner almost wholly scarious. Corollas glabrous.
Habitat: Thronghout the mountainous districts of India, Burnla and
beyond and across the Eastern Himalaya a t elevation of 5,000 to 12,000 feet,
(2,400 to 3,400m.). Extremely common innarjeeling and Silrlcii11; a t alt. 5,000 t o
10,000 feet extending to t,hc Ichasia, Mountains, Assarn. It is found
gregarous sometimes almost in pure association or groups in open places and
hillsides. It is used inedicinally as vermifuge, and insect repellant. The
wooden floors of the lnonstary is polished by the leaves. Leaves and flowers
kept in boxes and nnder the beds to drive out bngs and insects. There is no
trace of santonin in this species too.
bent?^.
Genus-CREMANTHODIUM
Perennial scapigerous her1)s. Leaves chiefly radical, cordate or reniform,
toothcrl, rarely pinnatifid. Heads solitary on a leafless or 1-2-leavedor bracteate
scape, always nodding or deflexcd, heterogammous, radiate, yellow or pale
pinlr; ray-fl. female, 1-seriate, fertile, ligule large spreading 2-4-toothed;
dislr-fl. hermaphrodite fertile tubular, limb cylindric 5-fid. Involucrc canlpanulate or liemisphcric, bracts 1-seriate, membranous; receptacle flat naked, pitted.
Anther-bases sub-entire. Stylc-arms short or long, flattened, obtuse or acute,
Achencs anglcd, 5-10 striate, glabrous; pappus-hairs copious, white or reddish,
slender, rough or barbellatc.

This genus requires revision and some of its species recorded in F. B. 1,
Vol. IV, P P. 330-332, are likely to be sunk under the genus Senecio, section
Ligularia to which it bears close affinity.
CREMANTHODIUM RENIFORME Ben,th.
Nearly glabrous, 12-18 inches high. Leaves long-petioled renifornz 01. orbicular
sinuate-toothed glabrous palmately nerved scape sparsely hairy with black hairs
towards the tip. petiole 6-12 inches, very slender, blade 2-4 in. diam. Head
3 inches diameter. Involucre bracts oblong-lanceolate acuminate, ligules broad
entire or minutely toothed yellow. Achenes 1 in. long cuneate, pappus white,
minutely scabrid. $ in. long.
Habitat: Central and Eastern Himalaya; Nepal to Darjeeling and Sikkim,
altitude 10,000 to 15,000 feet, (3,000 to 5,000 m.).
Four other allied Alpine species 4-8 in high, are reported to occur between
13-16,000 feet in Sikkim. These are-C. Thomsoni clarke, with ligules 3-fid,
yellow, puppus red-brown; C. Hooke~iclarlce, with ligules yellow, pappus
reddish; C. pal7natum Renth. With legules very broad 2-4 fid, pink pappus
white.
Genus-GYNURA Cuss.
Succulent herbs, rarely undershrubs, glabrous or hispid. Leaves alternate,
entire toothed or pinnatisect. Heads solitary or corymbose, bracteolate at the
base, homogarnous, disciform, yellow or purplish; fl. all hermaphrodite, fertile,
tubular, with rarely a few more slender outcr female ones, limb 5-toothed.
Involucre cylindric or subcampanulate; bracts 10-12, 1-serinte, narrow, equal
margins scarious; receptacle flat, pitted or shortly fi~nbrillate.Anther-bases
entire or subauricled. Style-arms slender; tips long, subulate, hispid. Achenes
narrow, many-ribbed; pappus hairs copious, numerous-seriate, slender, white.
GYNURA NEPALENSIS DC'.

A tall, handsome, shrubby species, corymbosely branchcd above, hoarily
pubescent or subtornentose, leafy. Leaves 3-7 inches, obovnte oblolzg or lanceolale
acuminate, the lower narrowed into a petiole entin! sinuate irrcyularly toothed
or base subpinnati$d. Heacls f - 1 inch long, many, irlvolucre bracts hoary- villous;
uchenes glabrous or sparsely pubescent.

Hnhitat: Temperate Himalaya; from Kumaon t o Darjeeling and Sikkim t o
Bhut,an, alt,itude 4000 t o 5,000 feet (1,300 t o 2,400 m.). A rather very colnlllon
species found in waste places and road sides.
Another spccies coinnlonly inet with is G'. ccitguloan DO., Var. peLiolata
with elliptic lauccolatc? leaves, less toothetl, distinctly petioled. Occurring
in D~rjzeliagand Siklrim extending to t h e IChssia Mountains Assam, altitude
1,400 to 2,000 nl.

Perennial herbs. Leaves alternate. Heads small, often in scorpioid cymes,
heterogamous, rayed, yellow; ray-fl. few, 1-seriate, female, ligulate; diskfl. tubular, 5-fid. Involucre oblong or campanulate; bracts many-seriate,
coriaceous; receptacle small, usually pitted. Anther-bases obtuse. Style-arms
hermophrodite of flattened, tips lanceolate. Achenes subterete or angled,
8-12-ribbed; papplis hairs 1-2-seriatc, slender, scabrid.
SOLIDAGO VIRGA-AUR,EA Linn.
Glabrous or pubescent, stems erect stout subsinlple 6-24 inches. Lower leaves
petioled ovate ov oblong sub-sewute, upper smaller narrower entire. Heads 1-4
on short axillarv peduncles collected in a long leafy panicle, involucre bracts
nawozo acute, ray-fl., bvight yellozu ahout 8. Achenes glabrous or puberulous.
Habitat: Temperate Himalaya; from Icashnlir eastwards t o Da.rjeeling
and Sikkim, altitude 5,000 t o 9,000 feet (1,700 to 3,000 m.), cxtending t o the
Khasia Mountains altitncle 4,000 t o 6,000 feet Assam. It is cosmopolitan species.
Commonly cult,ivated in gardens as a n ornament,d plant.
Dichrocephaln lntifolin DC., is a 12-24 in. tale herb; leaves ovate or
lanceolate, entire, inna at if id or lyrate; heads on divaricating peduncles,
yellow or pnrplish; achenes $- i in., smooth, occurring ocasionally in temperate
Darjeeling and Sikkim, altitude 9,000 ft.
Genlrs --SENECIO

Linn,.

Herbs, undcrslirubs or shrubs. Leaves radical or alternate, entire or variously
divided. Heads aolitary corymbose or racmmose, heterogamous (rarely homoG ~ ~ O U S ) usually
,
yellow; ray-fl. female, fcrtilc, ligulate (or 0); disk-fl.

hermaphrodite, fertile, tubular, 5-fid. Involucre various, bracts 1 or sub-2-seriate,
eclual, erect, free or connate a t the base, with few or many very short outer ones
(heads bracteolate); receptacle flat or convex, naked, pitted or fimbriuate,
Anther-bases obtuse, or auricled, or minutely tailed. Style-arms of hermaphrodite
recurved, tips t,runcate and penicillate, rarely rounded or with a short narrolr
point. Achenes subterete or outer dorsally compressed, 5-10-ribbed; pappus-hairs
copious or sparse, soft, white, smooth, scabrid or barbellate.
SENECIO GRACILIFLORUS DC.
Glabrous, erect, stem 2-6 feet high, flexuous terete or nearly so, angled or
grooved. Leaves 4-6 by 2-4 m., memb~.anous,large petioled lyrate pinnutifid
lobes 6-8 pair ovate or oblong-lanceolate, acuminate, coarsely unequally serrate
petiole not auricled. Heads inch erect or drooping, many narrow bracteolate
5-8-fid, in much branched corymbs o~pnnicles,involucre bracts 5-7 linear obtuse
glabrous, ligules 3-5. Achenes ribbed glabrous all pappose, pappus white.
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Habitat: Temperate Himalaya; from Icashmir to Darjeeling and Sikkim to
Bhutan, altitude 8,000 t o 13,000 feet (2,700 to 4,400 m.).
SENECIO CHRYSANTHEMOIDES DC.
Robust 2 to 6 feet tall herb, glabrous below, pubescent above, stem erect
usually much co~ymbo.selybranched. Leaves glabrous rarely hoa~ybeneath,
lower lyrate-pinncctijid with a n nuricled petiole and large gashed terminal lobe,
upper sessile broadly amnplexicaul pinnatijid, the lobes often very large, auricle
gccshed and toothed. Upper leaves 1-9 by Q-4in., rarely ly~ate-pinnatijidterminal
lobe3 ovate oblong deltoirl. Heads Q inch diameter numerous bracteolate corymbose
man?/-$d, involucre bracts 10-12, 3-t in., thickened a t the base; oblong acute,
ligules 8-12. Achenes glabrous or puberulous all with white pappus or the ray
without pappus.
Habitat: Temperate Himalaya; from Kashmir to Darjeeling and Sikliiul,
altitude 8,000 to 13,000 feet (2,400 to 4,400 m.), extending to the Ichasia
Mountains, altitude 4,000 t o 5,000 feet, Assam. It is the cornnlo~lestspecies of
the genus in higher rangcs.
SENECIO BRACTEOLATUS Hk.f.
This dwarf Alpine plant much allied to S. chrynanthemoides, only 4-6 inches,
high with elliptic obtuse leaves and purplish involllcre bracts was recorded

by J. D. Hooker from Sikkinz Himalaya, altitude 15-16,000 ft., (5,000 to 5,500 m.)
It. is also not very different from, except the bra~teolat~e
head, S . nlpinus of
C. B. Clarke.
S. diversifoliua Wall, is another robust species allied to S . chl,ysa?zthemoides,
but it is stouter, heads, broader, more flexuous and its characteristic red-pappus at all ages. Darjeeling and Sikkim, altitude 10-14,000 ft (3,400 t o 4,400m.)

SENECIO NUDICAULIS Ham.
Glabrous or sparsely pubescent 6-in,-3ft. Radical leave often rosulate sessile
or narrowed into (I, petiole obovate or lineal or obovate-oblong or spathulate obtuse
obtusely wenate, or more entire, cauline sessile 2-3 in. linear-oblong or oho1:ate
contracted, 6-7 in. with very dilated auricled bases i~,egulal.lycrenate lobulute
01- toothed base co~zt~.acted
01- dilated and auricled. Heads many $ inch diameter
bracteolate bl.oadly cun~panulatenzaizy-jd, involucre bracts 10-14 oblong acute
3-nerved. Limb. of disk-fl. cantpc~nulnte.Achenes puberulous all wit,h whitish
PUPPUS.
Habitat: Temperate Himalaya, altitude 5,000 to 10,000 feet (1,700 to
3,400 m.) from West Himalaya; to Darjeeling and Silrkim.
SENECIO TETRANDUS Iiain .

A sinall 4-8 inches, high hwb, annual, slencler, glabrous, stem sub-angular or
oblong fiom a n uuricled sometimes
terete soinetimrs winged. Leaves ~~arl*ou:ly
decurrent base irregularly pinnati$dly lobed, lobes subacute irregularly sparingly
toothed. Heads 4 inch diameter many-fid subcampanulate bracteoltac
subcorymbose, involucre bracts linear-lanceolate aczinlinate gwen with white margins glabrous, ligules overtopping the involucre, achenes scabrid, pappus white.
Habitat: Darjeeling and Siklriin plains a t the foot of the hills, 500 t o
2,000 ft.
SENECIO MORTON1 Clarke.

A rather robust 3-4 feet high plant. Stem above and corymb puberulous.
Leaves 18 inches in diameter, reniform, palmately 6-11-lobed lobes gashed and

toothed; petiole of the 1.ridicflllo?tg not winged, of the cauline with a basa] sheath,
Heads cor!/n,bose, facicled many lnrge nnrrow 5-6-,fld.,bracteolate linear, revolute
base very ilarro\v, involllcre bracts
inch long, 3-5 linear-oblong acute o;
obtuse free to tlie base, 2-.celainte,ligules 0. Achenes 4-2 inch narrozo, glabrous
equalling or exceeding the red pnppus.
Habitat: Eastern Himalaya; E . Nepal t o Darjeeling and Sikkirn and W,
Bhutan, altitude 9,000 to 12,000 feet (3,000 t o 4,000 m.).

It is named a h e r a grandson of t h e illustrions IVilliams Roxburgh, the
first official Superintendent of t h e then Royal Botanic Garden, Calcutta
Mr. Morton was t h e Dy. Commissioners of Sikkim in 1870.
SENECIO TRILIGULATUS Ham.
Erect herb. Glrrbrous except sometimes the corymbs, stem and branches
long and slender. T,caves petioled nvatc-lnnceolate caudate-ctcuminate more or less
serrate mcmbru~zouc.Heads inch long few-fid. ebracteolate in ~ o u n d ~aaillor?/
d
ccnd ternzinnl much brunched corymbs with short slender branches and peduncles,
involucre bracts 8 short linrnr-oblong obtuse, ligules 3-4. Achenes glabrous.

:

Hr~bitnt:Ccntral and Eastern Himalaya; Nepal t o Darjeeling and Sikkim,
altitudc 5000 t o 7,000 feet (1,700 to ,4002 in.) extending to Bhutan to filishmi
Hills Assain.
SENECIO LIGULARIA Hook.
Very variable shout herb, stems glabrous, or cottony above, stout, erect.
Leaves 1 foot in diameter, not loberl, cordnte-,sagittate or subdeltoid or reni,form
obtuse or ucute coars~l?ytoothed, busnl sinl1.c .shnllow or d e ~ ppetiole
,
of the lower
long sin~ple,of the ~ ~ p ploingetl
er
and sheathing. Heads many-flowered,~ubsecund
i n a solitary t ~ r m i n a lsimple racemp pendulozls, base narrow, involucre bracts
oblong acute free t o the base, ligules 4-2 in. several very long. Achenes f inch
long, narrow longer than the reddish pappus.
Habitat: Temperate and Subalpine Himalaya; from Ka,shmir to narjeeling
and Sikkim, altitude 9,000 t o 12,000 feet (3,000 t o 4,000 m.).

A much stouter herb 5. yetism Wall. with leaves 8 in. in &am., reniform or
nearly orbicular toothed petiole not winged; heads; 14 in. diem., achenes t
pappus whitish is reported from Alpine Sikkim-alt. 12-15,000 ft.
ins

SENECiO ARAXEOSUS DC.
An extensive climbing, glabrous or sparsely cottony herb with grooved
branches, 1,eaves 3-7 by 2-5 inches, petiolecl cordate ar,uminate ent.ire or sub&lobed toothed or sinuate-toothed 5-7-nerved; co).iaceou.s or membranous petiole
not nuricled. Heads - 4inch long, bracteolate in open axillary and terminal
rounded coj.ynjbs, involucre bracts 8, linear oblong, sub-acute with thickened
mesial band, ligules 0. Achenes glabrous striate, pappus ~ilhite.
Hab,itat: Western Himalaya; from Darjeeling and Sikliim t o Mishmi, altitude
5,00d to 7,000 feet, Ichasia Mountains, altitude 2,000 t o 5,000 feet (1700-2400-).
SEKECIO BUIMALIA Ham.
Climbing leafy shrubs or undershrubs, branches grooved. Branches, leaves
beneath and inflorescence cottony. Leaves-3-5 by 2-3 inches, glabrous above,
petioled OL-ate-cordateacu~ninntesinuate toothed or entire 3-5 nerved, petiole not
auricled. Heacls 4-4 inch long, bracteolate few in azillary rounded corymbs,
involucre bracts about 8 linear-oblong, ligules few. Achenes Q inch, glabrous,
slender, angled; pappus 4 inch, white.
Habitat: Central ancl East,ern Himalaya; Ncpal, to Darjeeling arid Sikkim,
altitude 5,000 to 6,000 feet (1,700 to 2,000 m.).
SENECIO SCANDENS Don.
Climbing herb, branches zigzag, grooved 01. ribbed; glabrous or branches and
leaves beneath slightly pubescent. Leaves 3-4 by $-14 inches, hastnte or ovateI~o,~tnte
acun7inate, entire, oenate or toothed, soneeti?n~.spinnate below, petiole
short auricled. Heads inch long, in lox divclricate rounded corymbs, involucre
bracts 10-12 linear-oblong acute, ligules few or many. Anhenes
inch, slender,
4 ungled or ribbcd.
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Habitot: Temperate Himalaya; ICurnaon, altitude 0,000 t o 7,000 feet, Nepal t o
Darjecling ant1 Sililrim, altit,udc 6,000 t o 10,000 feet, (2,000 tlo 3,400 m.),
ext,cncling to the ICllasia Mounbains, Assam, aitltude 5,000 to G,000 feet.
S E N E P I 0 'I'ETRANrC'HUS DC.
Climl)ing, nt.arly glabrons, herb, 1)ranchcs tcrcte. Leaves 5-7 by 14-3 inckes,
ovnte-co~~rl(~fc
or luncoolrttc, oft~11,
ctrndote nc7onihnfe sonletinies orbicu~larcordate,
4 inches d i m ? , ncun~inntcserrnte ~ u ~ r n b r a n opetiole
? ~ ~ . pabcscent not rurirled.
Heads i-b inch solitary, long in bracteolate axillary and te,.mznal

t/byrsiform, panicles, 4-fid., involilcre bracts 5-6 short oblong obtuse
glabrous, ligules 2. Achenes
inch, glabrous: pappus white, reddish much
shorter than the corollas.
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Hubitat: Temperate Himalaya; Nepal t o Darjeeling and Sikliim, altitude
7000, t o 8,000 feet, (2,400 to 2,700 m.).
SENECIO WALLICHII U C
Rather woody slender 2-3 inches high herb,s parsely pubescent. Leaves 8-10,
3-7 by 2-4 inchcs, radical. Long-petioled broadly ovate-cordate auminate s i n f ~ ~ t ~ toothed naembranous. Scape 12-24inches, almost 1eaJless pubescent or woolly above,
Jlowe~in,gat the top. Heads 1-3 inches, long thyrsoid corymb, bracteolate narrow
5-fld., involucre bracts 5 onlong obtuse,l igules 2, Achenes $, inch, slender,
glabrous; pappus white shorter than corollas.
Habitat: Central and Eastern Himalaya; Nepal to Darjeeling and Siltkim
altitude 7,000 t o 10,000 feet (2,400 to 3,400 m.).
SENECIO ALATUS Wctll.
A stout 1-2 feet or more high plant, glabrous pubescent or cottony. Sten1
short or long simple stout. Leaves 5-12 by 4-6 inchcs. ovate-cordate or lunceolote
acuminate serrate membranous, petiole long with broad dilnted toothed wing.?,
broadly auricled at the base, stem beyond the leaves elongate simple or
branched. Heads 4 inch long ebracteolate about G;jid. in very large branched
thyrsoid panicles, involucre bracts 4-7 linenr ohtz~scpzibescent, ligules 2. Achenes
-110 inch, glabrous or puberulous slender; pappus white.
Habitat: Tempcrate Himalaya: from Sirnla, altitutle 6,000 to 9,000 feet', to
Darjeeling and Sikkim, altitutle 7,000 t o 13,000 feet (2,400 to 4,000 m.).
SENECIO QUINQUELO BUS Hoolc F . & T.
A 2-3 feet tall perennial p'ant, unkctl helow, hcrl)accous, glnhrollv or sparsely
pubescent. Stem, simple long ~lcntlererect flcx~lonn.Lrnves us long ns broad or'
broader, 2-4 inches in rlirrnl~ter,petiolrtl rnemhranorls cordntr or ,~ubreniformolld
3 - 7 angled 09 pulmtrfeI?j lobed, anglrs or 101,es coarsely ninunte-toothed ant1 teeth
acz~leand apiculnte, petiole lender not azcricl~cl.Heatls nowow 5 - 6 J i d .brarteolate
long-peduncled drooping in simple or branched longs lender racemes, peduncles
bearing

many bulbils, involucre bracts 5-6 linear membranous, ligules 0. Achenes
inch, tip dilaled, slender glabrous shorter than t l ~ escaqzty white pappus.
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Habitat: Temperate Himalaya; from Garhwal to Darjeeling and Sikkim to
Bhutan, altitude 10,000 t o 12,000 feet (3,400 to 4,000 111.).
SENECIO ICUNTHIANUS TZ'aU.
An erect herb with leafy stel11 glabrous or puberulous simple or corymboeely
branched above. Leaves 14-3 inchcs, by -12 to 1 inch, short-petioled ovate or elliptic-lanceolnte acute coarsely toothed snozoy-white tomentose beneath. Heads $
inch long many-,fid. bracteolate carnpanzdate in broad terminal cory~nbs,involucre
bracts 5-8 narrow acute glabrescent, ligulcs 5-7. Achenes Q inch, pubescent;
pappus white as long as the tubular corol1u.s.
Habitat: Temperate and Alpine Himalaya; from Iiashmir, altitude 10,000
to 14,000 feet, Darjeeling and Sikltim, altitude 12,000 feet, (4,000m.).
SENECIO ACUBIINATUS Wall.
An erect 2-3 feet tall herb, pubescent above. Stem corymbosely branched.
Leaves 5-7 by Q-l&
inchcs, shortly petioled elongate-lanceolate caudate-acunrinntefinely serrate glabrous on both surfacps, rather thin, nerves reticnlate. Heads
J inch long 2-3-fld., flowers twice as long as the involucre, bracteolate narrow
in terminal and axillary long-peduncled corymbs, involucre bracts 3-5 lin~ar-ohlnng
obtuse glabrous, ligule solitary ~ninnte. Achenes glabrous; pappus reddish
equalling the tubular corollas.
Habitat: Central and Eastern Himalaya; Nepal,to Darjeeling and Sikkimaltitude 8,000 to 10,000 feet (2,700 to 3.400m.)
Genus-EMILIA
Cuss.
Annual or perennial herbs, often glaucous, glabrous or hairy. Lesvea, radical
crowded, prtioletl, entire toothed or lyrate-pinnat,ifi(l; cauline few, stem-clasping. Hcads l~ng-~>eduncled,
solitary or loosely corymbose, without bracteoles
at the base, homogarnous, cliscoitl, pcllow or retl; fl. all hermaphrodite, fertile,
tub~llar,limb elongate 5-toothcd. Involucre cylindric; hracts 1-seriate oqual,
free or cohcring striate; receptaclc flat, naked. Style-arlns s u b t e r e f ~tip
, 9ho1t
obtllse or long and acnt,e. Achenes slibterete or angled and 5-ribbed; pappus
hairs copious, white, soft, slender.

Out of the five species reported fronl Irlclia, only one is recorded from Darieeliilg and Sikkim Himalaya. This species is frequently found growing at an
altitucle (500 to 1,400nl. and extends to the Iihasia Mountain, Assam, and
Upper Burma. This species is E. prena?tthoidea DC. A slender 1-3 feet tall herb,
glabrous or scabrid. Lowest leaves ocate 1)etioled or absent, upper sessile,
linear oblong obtuse or acute nearly entire or deeply sagittutely or broadly
auricled at the base. Invol crebracts shorter than the scarlet flowers. Style
arms delated a t the tip. Achenes glabrous.
In the plains and foot-hills of Siliguri and Jalpaiguri E. sonchifolia DC. with
purple flowers, achenes 6-ribbed is occasionally met with at an altitude 4,000
feet.
Genus-CNICUS

Linn.

Characterised by outer involucre bracts foliaceous and pappus hairs
feathery. Heads dioecious. Corolla-limb 5-partite. Achenes linear-oblong, cornpressecl. Involucre bracts all spinulose, never with or without dilated at the tip.
CNICUS INVOLUCRATUS DC.
Tall, stout, erect plant, 2 to 6 feet high branched above. Leaves selulose
ubove white-tomentose beneuth teeth and lobes spinescent, raclical about a foot long,
petioled pinnate, segments lanceolate sinuate-lobed or toothed, cauline broader
co~.rlate-ample.ricall1
ovate or lanceolate pinnati$d. Heads 16-24 inches diameter
inclirled, solitary or fascicled involucrate, involiicre bracts glabrate all ending in
slender erect or subrecurz~edspines or a few innermost linear acz~minate; corolla
I inch long, glabrous. Achene~2 inch long, obovoicl-oblong, margins obtuse;
pappus Q inch, brown.
Habitut: Temperate Himalaya; from Kashmir to Bhutan, Darjeeling and
Sikkirn, altitude 8,000 to 12,000 feet (2,700 to 4,000m.)

C. eriophoroides Hli. f. is an allied species to C. invol~~cratus.
I t is a tall
sparsely villous or cottony plant with large broad ovate or ovate lanceolate
sinuate lobed, invol. bracts lanceolate ending in sofi long spines, corolla 2) inch.
A Temperate and Alpine plant, altitude 10 to 14000 feet.

CNICUS ARGYRACANTHUS DC.
:I~,:IIC~W
plant than the other species, stem cottony. Leavesg labrous
above oo~.~orly
or gltrbrate beneath, lobes and teeth, strongly spinescent, radcd
L$
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petioled pinnutifid lobes rounded, cauline broader cordotr-amplexicaul. Heads
2-1 inch diameter sessile de71,selgfascicled invohcrute, involucre bracts with woolly
and long strong erect 07' spreading spilzes, innermost linear acuniinate,
corolla 4 inch white. Achenes & inch long; pappus nearly white.

Hubitat: Temperate Himalaya, altitude 6,000 o t 9,000 feet (2,000 to 3,00Om.),
from blurree to Bhutan, Darjeeling and Sikkim. J. D. Hooker mentions t h a t it
is excluded from Sikkim, where it must have migrated after his visit to Siltkim
in 1848-49. Occasionally met with in Darjeeling and Siltkim, and needs further
search and collectioll for detailed study.

CNICUS WALLICHII DC.
A variable 4-10 feet. tall shruby plant dtem pubescent leafy. Leaves sessile
silzuate-pinnutiJid lobes spinesce?zt lobulate spines very long and strong glabrous
above and beneath or cottolzy or tomentose beneath. Heads 2 - l & inches solitary
and on naked peduncles or sessile fascicled and involucrate, outer involucre
bracts lanceolate e~zding in aappressed erect or reczsrzvd spine<, inner with
spreading or recu~.ved more or less dilated, lanceolate or ovate spreading or
recurved seal-ious serrulate acute or spinescent tips, corolla # inch long, white,
yellow or red.
Habitat: Temperate Himalaya; from Murree to Darjeeling and Siltkim,
Bhutan, altitude 6,000 to 12,000 feet (2,000 to 4,000m.).
Genus-SAUSSUREA DC.
Annual, biennial or perennial, glabrous or tomentose herbs of various habit.
Leaves unarmed. altmrnate, entire toothed pinnatifid or pinuatisect. Heads
narrow or bronc\, someti~nescrowded on the dilated top of a simple stem, peduncled or sessile, solitary corymbose or panicled, homogarnous; flowers purple or
blueish, all hermaphrodite ant1 similar, tube slender, limb narrow 5-fid. Involucre
ovoid oblong globose or hemispheric; bracts numerous-seriate, appressed, not
spinescent, inner longer narrower; narrower; receptacle flat or convex, densely
bristly, rarely naked. Filaments free, glabrous anther-bases sngittate, aliricles
connate, tails usllally long entire ciliate or woolly. Style-arms linear. Achenes
glabrous, oblong 4-ribbed, smooth or rugose; top truncate ant1 cupular, or
crowned with a thickened disk and the persistent base of the style; basal areole
straight; pappus-hairs 1-2-seriate, inner feathery, base thickened and connate
into a, deciduous ring, outer usually of rigid scabrid bristles rarely feathery or 0.
This is a Typical Temparate and Alpine genus of West and East Himalaya.

SAUSSUREA CANDOLLEANA Wall.
Stem 1-3 feet more or lesq stont deeply grooved winged by the decwrent
petioles or leaf bases. Leaves 3-6 by 1-34 inches, oblong or ovate-lanceolate
acute or acuminate clenticulate glabrous above cobwebby or cottony beneath, base
roundecl or abruptly or gradually narrowed decurrent. Heads i - 2 inch dialnetcr
or in dense terminal corymbs, involucre bracts ovate obtuse or acute glabrous
or silky; corolla $-i
inch, anther tails Jimbriate, receptacle small bristles longer
than the narrow smooth 4-5 angled nchenes. Achenes inch, lonj narrow shining,
outer pappus bristles .shqrt scabrid, inch long, pale brown.
Habitat: Temperat,e Himalaya; from Kashmir, altitude 8,000 to 10,000 feet,
to Ilarjeeling and Sikkim, altitude 11,000 to 13,000 feet (3,700 to 4,000 m.).
Temperate and Alpine species.
Several other higher Temperate and Alpine species are met within Darjeeling
and Sikkim reaching up to the snows. Thcse are-

S. obvallata Wall.-altitude
(10-15000ft. 3,000 to 4,700m.) Invol. bracts
tipped, often margined with black; pappus pale brown.

8. unijlora Wall.-almost same elevation. Invol. bracts with long narrow tips.
S. wernerioides Schu1tz.-reaching
up to Tibetan frontier, altitude
(12-18000ft. 4,000 to 6,000 m.) Leaves densely tufted, invol. bract
purple, pappus double, feathery.
S. sughoo (:larke,-as above (12-16000ft. 4,000 to 5,500m.) a stemless Alpine.
Invol. bracts margined and tipped with dark purple, pappus pale brown,
achenes muricate.

S . kunthiana Clarke,-altitude

(14-16000ft. 4,500 to 5,400m.) Invol. bracts
tips achenes muricate.
with sub-sq~arrose

8. a?bdersoni Clarke,-Darjecling

(Jongri), Sikkim, ~achen-altitude
(10-13000ft. 3,500 to 4.0001~1.)Stemleess, perfectly glabrous, invol. bract's
highly coloured, pappus dark brown.

S. hoolceri Clarke,-Alpine, Tibetan frontier in Silckim (16-17000ft. 4,800 to
6,000m.) Leaves narrowly lower curved tomentose beneath margins
recurved, pappus very pale.

S . tnrazicijolia Wall.-Sikkim
tips, pappus pale brown.

16,000ft. (5000rn.) onter bracts with recurved

SAUSSUR'EA CAPU'DICANS Clarke.

A rather robust plant, stem 2-5 feet simple below and inflorescence cottony.
Leaves 1s by 5 incl~c.s,oblo~zgor obovate-oblong entire 01.sinuate-tootl~edor lobulate
at the buxe or 1y1mte-pinnatiFd glabrous or pibescent ribore cottony 07. zul~itetomentose rarely glab~~ous
beneath. Heads 1-14 inchcs in dianietcr, long-yerlunclecl in
large ope11 panicled corynzbs, involucre bracts c o t t ~ l l yor pubescent lanceolate
acuminate, receptacle bristles long. Acheues <\ inch, ,5-angled m,uricnte,
top cuplar, outer pappus very slender white.
Ilabitat: Subtrolical ancl Temperate Himalaya; from the Salt Range,
Hazara and Kashmir to Darjeeling and Sikkim to Bhutan, alt,itude 2,000 t o 7,000
feet (600 to 2,100m.)
SAUSSUREA HYPOLEUCA 8preng.

A rather tall plant 2-5 feet high, stem simple or branched above leafy.
~~
cottoLeaves 3-8 inches, lyrate 01. ly~.ate-pinncrtijdsi~izlcttp-toothedg 1 a b 1 . 0 above
ny or white beneath nzenzbrrxnozis ter~ni?icrllobe lurge 5 inches in diameter, deltoid
acute lateral generally one p a i r trirtngula~acute. Heads 1;-2 inches diameter
globose inclined or nodding, involucre very brontl and opcn bracts lanceolate
1)ristles cxceedi~lg the clavellate
acuminate ciliate often recurlvd; ~*cccpta(~le
pappus. Achcnes inch long, allnost cubic(c1, blrick, short 4-angled tubei.cled,
pappus inch, singlc, bl.own.

:

Habitat: Temporatc Hi~nalaya;froin l<ashmir to Darjecling and Sikkim,
altitude 7,000 to 13,000 feet (2,700 to 4,400nl.).

S. Lappn Cla~.ke, a 6-7feet tall plant with radical leaves 2-3feet long
irregularly tootllecl ~i
it11 the lobately winged petiole, pnrple heads, clarlr purple
corolla 2 in. and bi-own double feathery pappns hairs is found in
temperate zones of Tlarjecling ant1 Sik!cim-nltiturle
3,000 to 4,000m. It is a
vnlilablc l n e ~ l i ~ i n plant
al
s ~ ~ p p o s eto
d 1)e the Costus of thc nnciant Ayurvedic
inedicinc, mi~cll il~etl for asthma.
SAUSSUREA DENTIC'ULATA Wall.
A tall herb, 1-3 feet high stem simple below ercct stout leafy. Leaves 3-9
by 1-2&hches, uniform sessile, thinly corinreows oblong or oblong-lnnceolute acute

or aeuminotefindy toothed cottony or glabrous beneath. Heads broad solitary
terminal or tertriinating branches on long peduncles, sebtended by a small leaf
invohlere bracts glabrous rigid obtuse outer ovate inner linear-oblong
scarious lorerate purple, receptacular bristles flattened exceeding the involucre,
corolla & inch, anther tails short, subtclate perfectly entire. Achenes conlpressed
smooth many-ribbed, 3 inch, puppus $ inch double, hairs all feathery, pale
brown.
Habitat: Central and Eastern Himalaya; from Garhwal to Darjeeling
a n d Sikkim, altitude 7,000 to 11,000 feet (2,400 t o 3,700m.).

8. sacra Edgew. is allied t o S. gossypiphoru Don, with pink wool occurring in
the same habitat but differing in linear, pinnatifid leaves heads exposed invol,
bracts, lanceolate achenes
4-5 anglecl smooth or warted. 8. tridaclyla
Schulty. another alpine species allied to S . gossypiphora occurring in upper
alpine region 16-18,000 feet. S. gossypiphora Don,-Stem hollow the densety
clothecl with white or yellow matted wool; leaves 1-6 by
sessile, linear; invol.
bracts linear oblong shining. Alpine 14-1700 feet Darjeeling and Sikkim.
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Subscapigerous, erect, perennial, simple or branched herbs. Leaves alternate,
chiefly radical. Heads small, sessile or pedunclecl, solitary fascicled racemed
panicled or spicate, on a single strict slender flowering stem, often pendulous,
homogamous, discoid, white or purplaish, 1-4-fid; fl, hernlaphrodite all fertile,
slender; limb not dilated, unequally 5-partite. Involucre narrow; bracts
numerous seriate, laxly imbricate, rigid, inner elongntc outer shorter. Antherbases sagittate; tails long, bearded. Style-arms narrowly cuneate, tips spreading
rounded. Achenes oblanceolate, subcompressrd, ribs O or 5-10, hairy; pappua
bristles 1-seriate, feathery.
AINSLIAEA PTEROPODA DC.
Plants more or less tomcntose cottony or hairy. Leaves 2-5 by 14-3 inches,
ovate or cordate acute or ucuminnte, obscurely crenute suddpnly ~zurrowed
into u broudl?jzuingedpetiole. Heads 4 inch long, in tall strict spikes or lax elongate
panicled racemes, flowering stcm 1-3 feet, with few small lanceolate leaves
Achenes inch, 10-ribbed, softly silky, pappus 4 inch, pale b r o ~ ~ n .
Habitrrt: Tealperate Himalaya; from Simla to Darjeeling a n d Sikliim to
Bhutan, altitude 5,000 to 8,000 feet (1,700 to 2,70Om.), extending t o the
Khasia Mountains, and the Mishlni hills, altitude 5,000 to 7,000 feet, Assam.

.AINSLIAEA APTERA DC.
A more or less robust plant, villous pubescent or glabrate. Leaves u p to
7 inches, long and broad, long-petioled traingular-or orbicular cordate acute sinuate-lobed or toothed. Flowering stem 1-3 feet, red-brozun. Heads in inten.upted
spikes or spreading branched panicles. Achenes 4 inch, obscurely ribbed, pappus
brown.
Habitat: Temperate Himalaya.; fro111 Kashmir t o Darjeeling and 8ikliim
to Bhutan, altitude 5,000 t o 8,000 feet (1,700-2,70Om.), ascending to 10,000 feet in
Sikliim; extending t o the IChasia Mountains, altitude 4,000 to 5,000 feet, Assam.
Genus-GERBERA Gronov.
Scapigerous herbs. Leaves radical. Scape naked or scaly. Heads solitary,
heterogamous, radiate, rarely homogarnous and discoid, yellow pink or white;
rav-fl. if present, 1-2-seriate, female and fertile; disk-fl. hermaphrodite, fertile;
both 2-lipped, outer lip of ray-fl. with a 3-toothed ligule, inner 2-partite; tips of
disk-fl. more equal, outer 3-4-fid, inner entire or 2-partite. Involucre turbinate or
broadly campanulate; bracts 2-numerous-seriate, narrow, acute, outer shorter;
receptacle flat. Anther-vases sagittate, tails long. Style arms of hermaphrodite
linear, obtuse, achenes conlpressed, 5-ribbed, papillose, tip contracted or beaked;
pappus copious, hairs slender, smooth or scabrid.
GERBERA ICUNZEANA B m u n and Aschers.
Leaves oblong or ovnt~ncufe or n~ucronatesubentire or nza~.ginslobulate or
lyrafe-pinnafiJid or petiole u7inged glabrous abovc densely cottony beneath, lobes
npiculute. Scape glabrous or cottoily above with scattered filiform bracts;
involucre bracts glabrous menlbranolis outer ovttfe, inner b~.oadlylanceolate
acuminnte. Female plants having strictly cleistanthous heads with minute filiform corollas on shorter later pednncles. Achenes slender hardly beaked scabrid
ribbed, pappus chestnut-brown.
Hubitr~t:Tempcrat,e Himalaya.; from Kashnlir t,o Darjeeling and Siklrim t o
Bhutan, alt,itncie 7,000 to 12,000 feet (2,400 t o 4,000m.).
GERBERA MACROPHYLLA Benth.
Leavcs 6-12 by 24-7 inches, large long-petioled sa.gittate, base truncate or cordate abl-uptly ocuminnte dentic,ulate nppressedly cotton,y (rarely glabrous) beneath

pinnatifid a t the base. Scape cottony ebracteate. Heads 1-14 inches
in diameter; involucre bracts acute glabrous, pale or coloured, outer ovate,
inner linear-Eanceolate. Achenes - 4 inch, slender beaked strongly ribbed,
almost glabrous, pappus dirty-white or reddish, nearly $ inch long.
Habitat: Temperate Himalaya; from Garhwal t o Darjeeling and Sikkinl to
Bhutan, altitude 6,000 t o 7,000 feet climbing u p t o 10,000 feet, (2,000 to
3,000m.); extending to Khasia Mountains, altitude 4,000 to 6,000 feet, Assam.
Picris hieracioides Linn.-A 1-4ft. tal corymbosely branched coarse herb,
Leaves 2-5in., sinuate toothed, cauline cordate 3-amplexicau. Achenos narrowed
a t both ends, slightly curved, brown, pappus qinch, feathery diciduous,pure
white, occasionally m e t within subtropical a n d Temperate Darjeeling and
Sikkim, alt. 5000 t o 10,000ft.
Genus-CREPIS
Linn.
Annual or perennial glabrous or hairy herbs, hairs never stellate. Leaves
radical or alternate, cauline often stem-clasping, entire toothed or pinnatifid.
Heads peduncled, solitary fascicled or corymbose, yellow or red, homogamous;
fl. all ligulate. Involucre cylindric or campanulate; invol. bracts either numerous-seriate and regularly imbricate, or the outer small or very much shorter
than the linear 1-seriate inner base or midrib thickened after flowering or not;
receptacle fiat, rarely concave, naked or shortly fimbrillate. Aclienes more or
less fusiform or oblong, rarely short and cylindric, often slender, glabrous
scaberulous, 10-20-ribbed, tip narrowed or beaked; pappus short or long,
usually copious, hairs usually silvery, simple and soft, rarely brownish and atiff
or brittle.
CREPIS JAPONICA Renth.
Annual, glabrous or puberulous. Leaves resolute. 2-6 inches, obmate sinuufctoothed or runcinate-pinnati$d. Flowering-stems one or many, 6-18in. slender
erect from the root, nearly naked. Heacls {-2 inch on slcndcr bracteolate peduncles. flowers pink involucre bracts 6-8 narrowly oblong glabrous, Jruilinq with
n strong basal midrib. Achenes 1-12 inch, narrowly fu.sifor?lt, hardly beaked
distinctly compressed many ribbed equalling or shorter than the u~hiteso/t
puppu", red-brown.
Hobtat: Throughout India. and (leylon; one of the most common weeds
of way-sides and open waste places, ascending to 10,000 feet (3,000m.) in the
Himalaya.

CREPIS FUSCIPAPPA Benth.
Annual, stem 1-3ft., simple or somewhat forked. Radical leaves 5-10 by
3-3 in., obocate or oblanceolate, obtuse acute or acuminate, sinuate toothed or pinnat$d, cauline linear or lanceolate; Heads crymbose, $ in. long; invol. bracts linear
srrbncute. Achenes g in. red-broltrz fusiform, pappus soft grey.
Habitat: Tenlperate Darjeeling and Sikkim Himalaya, Lachen, 9-10,000ft.
(3-3400m.)
CREPIS GRACILIPES Hook. f.
Perennial, dwarf, glabrous. Leaves 4 t o 14 inches, all radical elongate obovate
,spatl~zilatesinuate-lobed or pinnutifid, lobes obtuse entire ath her succulent.
Heads 4 inch 10-30 fld, long solitary on short slender I-bracteate scapes, outer
involucre bracts very small, innm lineal subacute, inner 10-12 green. Achenes
much shorter t,han the soft silvery pappus.
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Habitat: Silzkinl Hiinalaya.; Alpine region, rather rare.
CREPIS RACEMIFERA Hook. f.
A perennial herb, glabrous or puberulous above. Stem, 6-18 inches, strict
si~npleor branches erect. Leaves 1-24 inches, scattered petioled ovate or ovatelanceolate acute sinunate-toothed, petiole winged, not auricled a t the base. Heads
4-4inch in diameter, campanula.te, in unilateral racem,es. Outer invol. bracts very
smnll, inner 6-10 linear acute green blackish when dry; ligules yellow, achenes
muc,h short,er than the pappus, not beaked; pappus pale brown brittle.
Hnbitnt: Siltlrim Hima,laya; towards the Tibeta.n frontier, altitude 8,000 t o
14,000 fect (2,700 to 4,400m.).

C. dcprcssa Hk. f. and Thoms. a stcmless herb with dark brown
achenes is an Alpinc plant near the Tibetan frontier, altitude 4,700 t o 5,700 m.
Genus-TARAXACUM
Hall.
Scapigcrous milky herbs. Leaves radical, entire sinuate-or runcinate-pinnatifitl. Hcatls solitary on leaflcss scapes, yellow, homogamouac; fl. a11 Iigulate.
Involncrc c~ainpnnnlatcor oblong; bracts herbaceous, innermost I - ~ eir~te,
r
erect,
s11bcqun1, so~netilnescornate below, unchanged after flowering; outer shorter,

numerons-seriate, often recurved; receptacle flat, naked. Achenes oblong
void or narrow, 4-5 angled, or t,he outer dorsally compressed, beaked, glabrous,
10-ribbed, ribs often n~uricateor echinate above, beak often very long and
slender; pappus copious, hairs simple slender, unequal.TARAXACUM OFFICINALE TYigg.
Glabrous, or crown and scape woolly, root vertical, low very dwarf herb with
leaves spreading close t o the ground around the scape. Leaves se.ssile oblanceokte
or linear entire toothed pinnatijid or runcinate, lobes acute more or less denticulnte.
Heads solitary; inner involucre bracts linear often thickened or clawed
at the tip, outer mate or linear appressed or the cuter rejlexed. Achenes
narrowly obovoid ribbed, ribs rnuricate or echinate above the middle suddenly
contracted into a very slendel. beak equalling or exceeding the body.

Habitat: Throughout the East and the West Himalaya all over Darjeeling
and Sikkiin from the foothills altitude 1,000 t o 18,000 feet (300 to 6,000m);
extending t o Mishmi Mountains, (but not in Khasia mountains) Assam and
upper Burma.

It is a variable cosmopolitan species of considerable medicinal importance.
This is one of the most common pretty lithophyllous plants found
everywhere in waste land, meadows and lawns, pathways and open places
flowering almost throughout the year. I t s beautiful bright yellow flowers are
attractive. Seen abundantly growing in the grassy meadows with Potentillas
in the Tigerhill, Tonglu, Sandakphu, Jongri, Carponong, Changu and other high
mountains.
Genus-LACTUCA Linn.
Glabrous or hispid milky herbs. Leaves radical and alternate, entire toothed
pinnatifid or pinnate, cauline often stem-clasping and auricled. Heads sessile
or pedunclecl panicled corymbose racemose or subspicate, hornogamous, yellow
purple or blue; fl. all ligulate. Involucre usually narrow; bracts few-(rarely
many) seriate thinly herbaceous, margins often membranous, fruiting unchanged
(except in Sect. I) inner slender subequal, outer often vcry short; receptacle
dat, naked. Arhenes compressed or flattened, ovoid oblong or narrow bedzed,
faces 3-numerol~s-ribbed;ribs lender or strong smooth or rugose, the middle
one often strongest; beak slender or short and cylindric, dilated into an entire
toothed pappiferous disk; pappus copious, hairs vcry slcncllrr, simple, usualb

soft and white, but very variable, per~ist~ent
or sepa.rately deciduous, sometimes
with a minute outer ring.
LACTUCA DISSECTA Don.
Annual, glabrous or sparsely pubescent herb, stcin 3-18 inches high dichotontously branched fronz the basc., branches slender leafy. Lcaves 1-4 inches e9zti1.e
or lyrate or runcinate-cinnatijd lobes entire or sparingly toothed lower petioled,
cauline
a~r~plexicaulbase auricled 01. sagittate, uppermost lineal.. Heads
4.: inch erect narrow cylindric corynlbose few-fid., outermost involucre bracts
minute ovate innermost narrowly linear; legules blue. Achenes oblanceolate
transversely rugose faces 3-ribbed, much conlpressed beak 4 inch long, capillary
twice as long as the body.

Ha,bitat: Temperate Himalaya; from Kashmir to Darjeeling and Sikkim t o
Bhutan, altitude 4,000 t o 5,000 feet (1,400 t o 2,700m.).
There exists considerable confusion in t h e systenlatic position of the allied
genera Lectuca, Crepis Launoea and P~en~ctnthes.Hooker merely based his
determination on the general characters and habit of the different species described in F. B. I., vol. 111, pp. 402-413. It is high time t h a t the Indian Botanists
sholild take up revision of these genera in the light of field study and examination of herbarium materials with reference t o relevent literature 011 the subject.
LACTUCA BREVIROSTRIS C h a m p .
Annual glabrous herb, stein tall erect, panicnla.tcly branched above.
Lcaves very long linear or linear-lanceola,te actcminate quite enli7.e or toothed
base sirnplc or shortly auricled. Heads 4 inch long erect peduncled 12-20-fld.,
outer involucre bracts few ovate, inner linear-oblong; ligules pale yellow within,
purplish outside. Ache,nes 4 inch, ellipsoid much compressed with one strong
median rib on each face 4 more slender lateral ones on each side of the dorsal
face, snlooth black beak ca.pil1ar-y short,er than the body; pappus dirty white.

Habitat: Darjeeling and Sikltim Himalaya; R,ungeet Valley; extending to
the Khasia Mountains altitude 4,000 to GOO0 feet (1,400 t o 2,00Om.), Assam.
LACTUCA GRACILIFLORA DC.
Sten) 2-6 fcet, sometmimesvery stout a t the base. Leaves 3-4 inches, pinnate
or pinnatijid terminal lobe large deltoid or t~.ia,ngularovate acute irregularly

toothed, membranous, terminal lobe of the lower 2-4 by 2-29 in ches, base truncate
hastate. corrlate or suddenly narrowed into the very slender petiole, not aurieled;
leaves of young specimens sometimes pinnatifid throughout. Panicles often very
large, 1-2 feet long and almost as braod; heads $ t o
inch, 3-4 fld. inner
involucre bra& with often spathulate tips, outer very short. Achenes 4 inch
brown, ribs often obscure; pappus % inch deciduous, dirty white, outer very
obscure.
Habitat: Central a n d Eastern Himalaya, Nepal, Darjeeling to Sikkim,
altitude 6,000 t o 12,000 feet (2,000 t o 4,000m.).
LACTUCA HASTATA DC.

d perennial tall leafy herb, one of the tallest a n d most robust species, 4-7
feet high, b u t occurring in dwarf and slender forms, from perfectly glabrous to
glandular-hispid all over. Leaves large, sometimes a foot long and 4-6 inches
broad, polymarphous, of various shapes, pinnate with a hastate deltoid or ovate
coarsely toothed acuminate terminal lobe. or runcinate-pinnutifid, petiole sometimes a foot long. Inflorescence very various, Heads $ inch long, subcornpanulute 10-30 fld., usually subracemose or the branches of contracted or
spreading panicles, peduncles nodding; ligules blue purple or dark
rerl. Achenes very uniform, $ inch long including the beak, obovate or elliptic,
quite JEnt, irreguluf,ly ribbed, dark brown, suddenly contracted into a brown cleft
tip in which the white beak is seated; pappus
inch, very deciduous, dirtywhit?, outer ring of bristles distinct.
Hccbitat: Temperate Himalaya; from Kashmir to Darjeeling to Sikkim, altitude 4- t o 12,000 feet (1,400 t o 4,00Om.), extending t o the IZhasia Mountains,
atlitutde 5,000 t o 6,000 feet, Assam.
LACTUCA MACRORHIZA Hook. f.
A perennal tuberous rooted herb, glabrous or sparely villous, from 3 inches
to 3 feet high, in some Alpine forms reduced to n, feu, leaves 2-3 inches long and
one or more 1-or few-headed scaps; in its largest state the stems are as thick afl
a goose quill. Leaves cxcessively variable linear or elongnt~,ohovate pinnatified
usually narrow or pinnate with a slender mchis, sometimes reduced to a single
orbicular ohlong ovute cordatp, or hasstate lobe, upper sessile with cruricled b(lsu,
lower petiolerl; petiole simple a n d slender or winged, the wing sheathing at the
base or dilated into a large orbicular toothed lobe clasping thr stem. Heads

t-3inch

from glabrous to densely villous, peduncles drooping or inclined,
irrespective of the altitude a t which the plant grows or its other characters;
[jracts linear oblong; ligules blue or purple large for the size of the head. Achenes
&-Iinch nar.rozred into n white slender beak, p a t , elliptic lunceolute, about
$-ribbed on eithcr face, almost black; pappus equalling the achenc, deciduous
outer ii~conspicuous,silky, white.
Habitat: Temperate Himalaya; from Kashmir t o Darjeeling and Sikkim,
alt,itude 6,OOC' to 16,000 feet (2,000 to 5,500m.).

L. macrantha Clarlre, a leafy 1-2ft. high herb, withoblong pinnatifid leaves
3-9 by 1-3 in. acute. Heads drooping blackish when dry, imvol. bracts ciliate,
in., pappus white brittle; occasional in 1-achoong.
ligules blue, achenes
8-10,OOOft.

-:

LACTUCA BRACTEATA Hook f. and T.
A tall paniculately branched leafy hispid herb, stem slender, 1-3 feet.
Leaves tolerably uniform 3-G by 1+-2$inches, sessil, ovate or oblong-ovate, acutely
toothed, nzembranous; those in the inflorescence lanceolwte, acuminate, conbase, Heads rather numerous
tracted into a cordate auricled & amplexica~~l
involucre bracts without white margins, ~.eticulatedspeckled with red; ligules blue.
Achenes 4 inch, narowed into a cery slender white beak; pappus brittle, white.
Habitat: Tlarjeeling ant1 Sikkim Himalaya; Lachoong Valley, a.lt.itude
8,000 to 10,000 feet (2,700 to 3,400m.).

L. Dubyaen Clerlre is another Alpine species of West and East Himalaya, including Darjeeling and Sikkim act 9-14,000 ft. It is eassilg distinguished by its
hispid leaves, 11-14,000ft. curved peduncles of the head, blaclr achenes S in. and
persistant white pappus.
LACYL'UCA GRACILlS DL'.
A flaccicl slentler, perhaps, annual hcrb. Leavcs 4-6 by &-4 inch
erect, rnrlicul 1eclt.e~ lin~rcr, linear lanceolate, usually quite entire,
accuminute, cnzrline sessile, ciliate. Flowering stems 6-18 inches, few solitary or
many from thc root. Heads +-iinch, long, 3-8-fld., erect; outer involucre bracts
l~linntc,inner 4-8 linear ligules yellozo. Achenes $ inch narrowed into u brown
sl~nder beak, pule red, much compressed, many-ribbed; pappus decicluons
dirty white, more scanty and brittle.

Habitat: Nepal to Darjeeling ancl Sikking to Bhutan, altitude 3,000 to 5,000
feet (1,000 to 2,70Om.), extending to the Khasia Mountains, Assam.
LACTUCA LESSERTIANA Clarke.
A perennial glabrous or laxly villous herb; stem 0-12 inches sometimes stout
with many erect lateral flowring branches, a t others slender and nearly simple.
Leaves always (3-8 by 1 inch, membranous, with nearly entire margins, in one
extreme form very narrowly oblanceolate, quite entire or shorter sinnuate toothed
or pinnatijd, obtuse, nnrrotued into a long petiole; in another as long but
broader, pinnatificlly lobed; in others 1-2 inches, entire or runicnate. Heads
inch long, subcylindric or campanulate on long or short flaccid peduncles; blackislt,
son~etimesclensely villous with long hairs; ligules blue. Achenes inch suddenly
narrowed into a stout pale beak, black strongly ribbed, jlnttened, elliptic or
oblanceolate; pappus wliite or yellowish, very deciduous.
flabitat: Temperate ancl Alpine Himalaya; from Icashmir, altitude 8,000 to
13,000 feet to Darjeeling ancl Sikkim altitude 9,000 t o 16,000 feet (3,000 to
4,000m.).
Genus-SONCHUS

Linn.

Annual or perennial milky herbs. Leaves radical or alternate, cauline often
&em-clasping, entire toothed . or pinnat,ifid, segments often spinulose-toothed.
Heads terminal, irregularly subcorymbose umbellate or paniclecl yellow, homogamous; fl. aU ligulate. Involucre ovoitl campanulate or cylinclric, often dilated
thickened and conic a t the have; bracts numerous-seriat,e, herbaceous, outer
smaller; receptacle flat,, naked. Achenes ovoid obovoicl or ellipsoid, compressed,
not beaked, ribhecl, ribs smooth or transversely rugose; pappus copious, hairs
numerous-seriate, very slender, simple, usually white and united at the base
into a cleciduous ring,
SONCHUS OLERACEUS 1~'z n n .
Annual, glabrous or sparsely glanclular-hispicl, .subunrbellntely branched
aboce. Leaves lanceolnte an,pl~zicclulwith ncute auric1e.s entire or pinnatliid.
Heads crowded. Achenes ~ompre~ssed,faces 3-ribbed and muricate between the
ribs.
Habitrrt: Throughout Intlin; in fields ancl cultivatetl places. ascencling to
8,000 feet (2,70Om.), in Darjeeling and Sikkiln Himalaya.

SONCHUS ARVENSIS Linn.
Rootstock creeping, stem glabrous trill umbellntely branched above. Leaves
runcinate-pinnatiJid spinous-toothed, cauline Q amplexicaul with appressed
rounded auricles uppermost linear. Heads and peduncles glandular hispid.
achenes narrow subcompressed with thick regular ribs, on each face.
Habitat: Throughout India; wild and in cultivated places, scarce in the
plains, common in Darjeeling and Sikkim Himalaya, ascending to 8,000 feet
(2,700m.).
8. &sper Vil1.-An
allied species differing in its subumbellate branches,
leaves lanceolate 4 ampbxceaul with rounded auricles ; 3-ribbed achenes
Common in Temperate to sub-tropical Darjeeling and Sikkim Himalaya
ascending up to 4,000m. This is very close to 8. oleraceus Linn., looks more
like its variety, perhaps an introduced and naturalised plant.
Genus-PRENANTHES Linn.
Glabrous or hispid milky herbs, often tall and slender, sometimes subscandent. Leaves alternate, usually petioled, sagittate or cordate, pinnatifid, or
lyrate, membranous, petiole often winged, upper narrow sessile or stem clasping. Heads small (slender pendulous and few-fld. in the Indian species), loosely
panicled or racemed, of varios colours, homogamous; fl. all ligulate. Involucre
cylindric; inner bracts long and narrow, 1-2-seriate equal, thinly herbaceous,
unchanged after flowering, outer few small receptacle flat, naked. Achenes
narrowly oblong or contracted a t both ends, slighlty compressed or 3-5-angled,
usually ribbed, tip with a pappiferous disk; pappus hairs 2-3-seriate, simple,
slender or rigid, separately deciduous.

PRENANTHES SIKKIMENSIS Hook. f.
A slerlder branched herb, 3-4 feet high, quite glabrous. Stem elongate very
slender jle.ruous branched. Leaves 14 inches diameter, glaucous beneath, very
membranous quite entire with slender petioles winged towards the base simple
tip and lobes or with a pair of pinnules on
(not auricled) deltoid with ro~~ltded
the petiole. Heads paniclecl solitary long-peduncles peildulous 5-6 fld. Achenes
i inch long, large fusifoolm narrozued toowards both ends, compressed equalling
the white pappus.
Habitat: Darjeeling and Sikkim Himalaya; Lachen Valley, altitude 9,000
feet (3,000m.).

PRENATHES SCANDENS Hook. f . Th.
A tall flaccid rambling climber, with zig-zag stem and branches. Leaves 3.5
by 2-3 inches, ovate or triun.gular ovate, accuminate, bases truncate cordate or
hastate nearly glabrous in Sikkim, pubescent with crisped hairs, glaucous
beneath margins with strong projecting remote cilia; petiole f - 19 inches. Heah f
inch, long, on axillary or terminal panicles; ligules rose-purple. Achenm 4
inch, much more slender than in any of the preceding species and more newly
beaked, being much attenuated from above the middle; pappus nearly white.
Habitat: Darjeeling and Sikkim Himalaya, altitude 4,000 to 9,000 feet (1,400
to 3,00Om.), common. Mishmi Mountains, Upper Assam.
The following two-an American and an Australian species of Compositae
are also very common immigrants to India 'These, have thoroughly acclimatised
themselves and spread all over Darjeeling and the Sikkim-Himalayas at different
elevations ascending up to 10,000 feet.
TITHONIA DIVERSIFOLIA A. Grey.
It is a Central American tall branching gregarious shrub with characteristic
large much lobed leaves and very attractive bright reddish or golden yellow
small sun-flower-like flowers often seen nodding in the wincl. I t is a valuable
addition to gardens in the hills and the plains. It flourishes well between Tindharia and Kurseong over hill slopes along the motor and rail road, abundant in
patches a t 2-4,000 feet and ascending up to, 6,000 feet in Darjeeling, Bhutan
and the Sikkim-Himalayas.
Beautiful groups of these oranamental shrub are also seen here and there
in open hill sides and in the Tea gardens. Tt is worth growing in gardens. Its
lovely ornamental fioaers bloom profusely in autumn. It is cultivated conimonly
in the panta tions, and the Indian Botanic Garden, Calcutta, also. I t is popularly known as "Mexican Sun-Flower".
Vittadinia uustralis A. Rich-is an Australian, particularly New Guinea and
South American species often found growing gregariously all over Darjeeling
and Silrkim. It, is a trailing or creeping herb, preferring t o creep ovcr the stone
or brick walls or rocky and gravelly surfaces. It grows in great abundance and
profi~sionin dense inter-woven masses with small t,o 2 inches long hnceolate
or narrowly elliptic lanceolate almost linear leaves. Flower heads 4 to 2 il'cllin
diameter, white or pinkish. I t was introduced to Darjecling years ago and bas

now thoroughly acclimatised and naturalised itself all over Darjeeling and Sikkim
hills from 3,000 feet t o 10,000 feet in open hill-sides, waste land, rocky sarfaces,
trunk of trees and stone walls. This most comlnon daisy of Darjeeling and
Sikkim is popularly known as "Australian Daisy".
Fairly tall branching shrub, known as Tree Dahlia about 10-20ft. high is
generally cultivated for its attractive rather nodding ornamental pink or white
flowers, flowering profusely in autumn in the gardens in and around Darjeeling
and Gangtok Sikkim, alt. 3-8,000ft. The leaves are very characteristic, 2ft. by
3ft. with a long petiole large ovate broadly elliptic, pinnatisect 5 lobed, pinnules
irregularly lobed, acuminate, margins distantly separate, veins and veinlets
prominent rough and scrabid on both t h e surfaces, deep green above, pale
green beneath, petiole 6-8 by 1-4 in. grooved, purple ; flowers in large spreading
panicles pendent from inclined peduncles of the branches like t h e common
Dahlia.
Family --CAMPANULACEAE
Herbs or undershrubs, sometimes twining, often with milky juice. Leaves
alternate or opposite, entire toothed or rarely lobed; stipules 0. Inflorescence
axillary or terminal, solitary subpa.niculate or racemose; uppermost leaves
reduced to small bracts; 1)racteoles 0 (except in Sphenoclea). Calyx inferior
or superior; limb 4-6-partite, usually persistent. Corolla always superior,
regular or irregular, tubular, rotate or campanulate; lobes valvate in
bud. Stamens 4-6, alt,ernating with the corolla-lobes, inserted with the
corolla on the margin of the epigynous disk (in Sphenoclea on the corollatube); anthers free or united in a tube. Ovary 2-5-celled; placentas in
the inner angle of the cell, many-ovuled. Style cylindric; stigma-lobes as
many as ovary-cells. Fruit capsular, baccate or dry (in Sphenoclea spuriously
circumsciss). Seeds very many, small, ellipsoid, albuminous; embryo erect,
radicle next the hiluin.
Genus-PRATIA

Gaud.

Herbs. Leaves alternate, toothed. Peduncles axillary, 1-flowered. Calyxinferior, limb 6-partite. Corolla obliqne, 2-lipped; upper lip 2-partite,
lower 3-lobed. Stami~laltuba free or nearly so; 2 lower anthers with 1
or more terminal bristles, 3 uppcr naked. Ovary inferior, 2-celled; placentae
hemispheric; stigma 2-lobed or e~narginate. Berry ellipsoid, crowrled with
the calyx-teeth. Seeds very many, minute.

PRATIA BEGONIFOLIA Lindl.
A small creeping pubescent herb, rooting a t the nodes. Leaves 4-9inch
diameter, petioled, cordate-mate. Calyx
inch, linear, corollu green with
pink marks, anthers 5, nearly black, 2 surmounted b y bristles. Berry
t inch, shortly ellipsoid, finely smooth, black, seeds compressed, ellipsoid,
?,mooth.
Habitat: From Nepal to Darjeeling and Sikkim to Bhutan, extending to
the Khasia Mountains, Assam, 2,000 to 6,000 ft. (700 to 2,000m.)
PRATlA MONTANA Hassk.
It is closely allied species, a tall rambling herb with long glabrous branches.
Leaves, 4+ by 14 inches, lanceolate, petioled, tapering a t both ends, $nely
serrate. Anthers 5, 2 surmomted by seural bristles, 3 puberulons. yellow. Berry
globose blaclc purple.
Habitat: Nepal to Darjeeling and Sikkim, 4-8,000 ft. (400 to 2,70Om.),
extending to the Mishmi Hills, Assam.
Genus-LOBELIA

Linn.

Herbs, often tall, or (non-Indian species) shrubs. Leaves alternate,
toothed, rarely subentire. Peduncles axillary, 1-flowered, sometimes
subracernose. Calyx superior, limb 5-partite. Corolla oblique, 2-lipped;
upper lip 2-partite, lower 3-lobed. Stamina1 tube free or nearly so; anthers
tipped with bristles, 3 upper naked. Ovary inferior, 2-celled; placentae
hemispheric; ovules numerous; stigma shortly bifid. Capsule loculicidally
2-valved within the calyx-teeth. Seeds very many, minute ellipsoid, c o m ~ r e s ~ ~ d
or trigonous.
LOBALIA PYRAMIDALIS Wall.
Stem 2-7 feet, widely branched. Leaves 6 by 14 inches, linear lanceolate,
upper sessile, Jinely serrulate, beneath glabrous or pubescent on the nerves.
Peduncles &-+ inch, glabrous or shortly pubescent. Calyx-teeth
inch,
linear, glabrous or pubescent. Corolla $-1 inch, purple-rose, sometimes nearly
w h i t ~ Anthers
.
pilose on the back, rarely nearly glabrous, 2 lower usually bearded
with 1 or more bristles on. the tips. Capsule 4-3 inch diameter, subg10bose,
glabrous or pubescent. Seeds ellipsoid, compressed, margined on one aide.

&-a

Habitat: Himalaya; common from Garhwal, eastward to Darjeeling
and Sikkim, altitude 3,000 to 9,000 feet (1,000 to 3,00Om.), extending to t,he
Khasia Mountains, Assam.

L. afinis Wall.-a much-branched low prostrate herb with denticulate
leaves, occasionally found from the sea-level to 0-4000 ft. (1,400m.) in Darjeeling
and Sikkim hills.
L. erecta H.f.-is a 1-3 feet tall plant with elliptic oblong crenate toothed
leaves and purple jiowers, calyx teeth 3 lineir lanceolate minutly gland t,oothed,
corolla 5-4 purple. Occurring in Temperate to Alpine Darjeeling and Sikkim
hills, altitude; 10-12,000 ft. (3,000 to 4,000m.).

+-a

Leptocodon gracilis H.f. and T., is a slender glabrous twiner; leaves
in.
diam., undulate crenate; calyx lobes Q in linear oblong, herbaceons; corolla
1-14 in.; capsule 2 by 4 in upper longer than the lower. Occasional in the
Temprate Sikkim, Lachen and Lachong alt. 6-9,000 ft. (200f-3000m.).
Genus-CAMPANUMAEA Blume.
Perennial herbs; root tuberous; stern twining or rambling with long
straight branches. Leaves opposite or alternate, short or long-petioled,
entire crenate or serrate. Plowers peduncled, solitary, lateral or terminal.
Calyx inferior or superior; lobes 4-6, long, broad or narrow, persistent.
Corolla epigynous, campanulate, white with a short tube, or lurid large
with a long tube; lobes 4-6. Stamens 4-6, inserted round the base of the
corolla-tube. Ovary 4-6-celled; style cylindric, stigma of 4-6 short lobes.
Fruit indehiscent, truncate. Seeds very many, small, ellipsoid.
CAMPANUMAEA JAVANICA Blume.
Perennial herb with twining stem. Leaves 2 by 1 inch, opposite or nearly
all alternate, acute, deeply cordate, or ovate cordate, entire or crenate-serrate,
glaucous beneath,; petiole 4-1 inch. Inflorescence lateral. Peduncles solitary,
axillary or leaf-opposed, as long as the petioles. Calyx-tube very short, adnate
to the base of the ovary; lobes 4-$ by
inch, ovate-lanceolate, approximate,
glabrous. Corolla $-If by 4-1 inch, lurid yellow with purple veins. Ovary 5-4(rarely 3-)celled. Berry 4-1 inch diameter, hemispheric, broader than long,
glaucous black-purple, the persistent somewhat enlarged calyx-lobes spreading
from near its base.

Habitat: Darjeeling and Sikkim to Bhut,an extending to the Khasia
Mountains, Assam, altitude 3,000
7,000 feet (1,000 to 2,40Om.), frequent.
Three species C. ingata Clark., with corolla lurid yellow with purple veins; C,
celebica Blume, corolla white fading to yellow but not lurid; C. parvijora Benth.
bears close affiuity to C. celebica in fact it should be considerd as its variety-var.
p a r v i j o ~ awith 4 merous flowers unlike 5 merous flowers of C. celebica occur
in the sub-Tropical and 4-6000ft. subtemparate Darjeeling and Siltilun hills at
altitude 1,500 to 2,700m.
Genus-CAMPANULA Linn.
Perennial or annual herbs, erect or decumbent. Leaves alternate, or
the radical subrosulate, from ovate to linear. Flowers peduncled or snbsessile,
axillary or terminal, panicled spicate or subcapitate, purple or white.
Calyx-tube adnate to the ovary, turbinate; limb deeply 5-lobed, persistent.
Corolla campanulate, 5-fid (in C. ,fulgens 5-partite). Stamens 5, free, filaments
dilated a t the base; anthers free. Ovary inferior, 3- (rarely 4-5-) celled;
ovules very many in each cell; style cylindric, stigma shortly 3-5-lobed.
Capsule obovoid or elongate, truncate, dehiscing by small valves at the
base or on the sides outside the calyx-lobes. Seeds very many minute,
ellipsoid or small compressed margined.
CAMPANULA SYLVATICA Wall.
A low herb, stems 8-12 inches, pilose. Leaves 2 by 115 inch, linear
pilose. Panicle lax, few-flowered; pedicels h-$ inch, puberulous. Calyx teeth
&-+ inch, linear lanceolnte. Corolla 4-4 by $ inch, shortly 5-lobed. Capsule
& inch long and broad, obconic, finally glabrous, crowned by the somewhat
elongated calyx-teeth.
Habitat: Temperate Himalaya; Gurhwal to Nepal, to Darjeeling, Silckim
and Bhutan, altitude 5,000 to 9,000 feet (1,700 to 3,000m.).
CAMPANULA COLORATA Wall.
A much branched low herb, stem 6-24 inches, suberect, flexuose or very
much branched, patently hairy. Leaves 1 by 4-4inch, subremote, lanceolate
repand dentate sojty pilose on both surfaces, often spathulate or aubpetiobd.
Pedicels sometimes 1-2 inches, slender, sometimes short rigid. Calyx-teeth 4-4

inch, lanceolate or triangular-lanceolate, enti1.e or toothed. Corolla Q by Q in. laxly
pilose purple 01, gray-purple, lobed from 3-4 it's length; flowers wit,hout corolla or
stamens occur, in which the calyx and t'he fruit are much smaller. Capsule 4-f
inch long a,nd broad, obconic, cernuous, obviously inferior. Seeds ellipsoid,
very small.
Habitat: Temperate Hima.laya, altitude 3,000 to 10,000 feet; from Icashmir
to Darjeeling and Sikbim, extending t o the Khasia Mount.ains, altitude
5,000 to 7,000 feet (1,700 to 2,50Om.), very common.

C. aristata Wall. 8-24 in. tall with elliptic radical leaves, and deep blue
flowers. An Alpine species, Darjeeling and Sikkim, rather frequent, alt. 1116000 ft. C. modesta H.F. and T.-2-7 in. tall with ovat,e sub-intire radical leaves
and deep blue flowers. It is also a n Alpine plant of upper Sikkim alt.
12-14000ft. C. fulgens Wall.-8-30 in. tall, with radical leaves narrowed a t both
ends, crenate; inflorescence spicate corolla, deeply lobed. A rather common
subtropical a ~ subtemprate
d
species in Darjeeling and Sikkim, alt 4-8000ft.

Family-VACCINIACEAE.
Shrubs or small trees; sometimes epiphytes with the stems greatly
thickened a t the base. Leaves alternate or falsely whorled, entire or
serrate; stipules 0. Flowers racemose or axillary and solitary; pedicels
1-bracteate and often 2-bracteolate, often thickened and articulate beneath
the ovary. Calyx-tube ovoid, adnate t o the ovary; limb 5-fid, usually
persistent. Corolla tubular and 5-toothed, or shortly campanulate with
5-long segments, deciduous. Stamens 10, epigynous, free; anthers opening
by apical pores, often produced upwards into 2 tubes opening by slits
from tho apex. Ovary inferior, 5-celled, or falsely 10-celled; style cylindric,
stigma simple; ovules inany (rarely few) a t the inner angle of each cell.
Fruit a berry, rarely dry, 5- or falsely 10-celled. Seeds many or several
(rarely I ) in each cell, small, compressed, albuminous; radicle next t h e
hilum.
Genus -AGAl'ETES
D. Don.
Shrubs, often epiphytic; sterns often greatly thickened a t the base.
Leaves alternate, sometimes falsely whorled, froin linear t o elliptic, entire
or toot'hed, sessile or shortly petiolecl, often with glands a t the apex of
the petiole, usllally coriaceous. Flowers axillary, corymbose fascicled or
solitary; pedicel often thiclreilecl or articulate under the ovary; bracts

small. Calyx-tube globose; limb 5-fid or 5-partite, persistent. Corolla tubular
or campanulate, shortly or deeply 5-lobed, red often with transverse
marlis, or the lobes greenish-white. Stamens 10, filaments usually short;
anthers elliptic, produced upwards in 2 long beaks opening by apical
pores or slits often spurred behind. Ovary 5-celled, or spuriously 10.
cellecl; style cylindric, stigma capitate; ovules very many. Berry globose,
succulent or nearly dry, 5-celled or spuriously 10-celled, often opening by
10 pores round the disk within the calyx-teeth. Seeds very many, ellipsoid,
outer coat very lax.
AGAPETES SALIGNA Hook. f.
Stem sometimes greatly thickened a t the base, branches not thick,
scarcely angular. Leaves 3 by 2-1 inch, scattered, lanceolate acuminate
from a cuneate base, entire, glabrous, coriaceous, marginal nerve obscure.
Peduncles &--i
inch; pedicels 1 inch, gradually thickened upwards especially
in fruit, cup a t the apex hardly wider than the pedicel; bracts 1/12 inch.
Corolla-tube somewhat widened upwards, glabrous, bright-red with obscure
transverse V-shaped bars; lobes 4-4 inch. Fruit $ inch, s,cbglobose, scarlet
(as are the fruiting pedicels), subbaccate; calyx-teeth scarcely altered,
much shorter than the fruit.
Habitat: Eastern Himalaya; Darjeeling to Sikkim and Bhutan, altitude
7,000 feet (2,40Om.), frequent.

A . auriculata Hk. f. with often falsely whorled large, sessile, oblonglanceolate leaves, bright red corolla and bright red fruit is occasionally
met with in the hills from Darjeeling and Sikkim to Bhutan, extending to
the Khasia mountains, Assam, altitude 3-5000 f t , in subtropical
(1,000 to 1,700m.).
A discolor Clarke, with leaves 12 by &-f in. acute tapering at the base,
aoriaceous; pedicels thickened upwards top cupped; corolla exceedingb
narrowed upwards, the reflexed lobes linear. Reported from Sikkim and
Bhutan in the lower hills, alt. 3,500 ft.

Genus-PENTAPTERYGIUM

Rlotzsch.

Shrubs often epiphytic, stems often greatly thickened a t the base.
Leaves alternatc, ovate or lanceolate, toothed or subentire, coriaceous,
often with glands a t the apex of the petiole. Flowers axillary, corymbose,
fascicled or solitary; perlicels thickened upwards, cupped and articulate
under the ovary; bracts small. Calyx-tube 5-angled or winged; lobes 5,
enlarged in fruit. Corolla tubular, shortly 5-lobed, rose or red with
transverse marks, or yellow. Stamens 10, epigynous, filaments short;
anthers elliptic, produced upwards in 2 long beaks opening by terminal
pores or slits, beaks often 2-spurred behind. Ovary 5-celled or spuriously
10-celled; style cylindric, stigma subcapitate; ovules very many. Berry
5-winged, or distinctly 5-ribbed, 5-celled or spuriously 10-celled. Seeds very
many, ellipsoid, outer coat very lax.
PENTAPTERYGIUM SERPENS Klotzsch.
An epiphytic shrub, often creeping over the hill sides, branches pendulous,
hispid, densely leafy. Leaves subsessile, bifarious, $ by & inch, acute,
elliptic-oblong, subentire rounded at the base, coriaceous, glabrous, margins
recurved. Pedicels $-1 inch, with patent glandular hairs. Calyx-teeth $
inch, lanceolate, subobtuse, glandular-hairy, enlarged in fruit. Corolla 2
by 5 inch, tubular, shortly lobed, hairy without, bright-red with transverse
V-shaped marks. Fruit 1 inch diameter, turbinate-globose, conspicuously
5-wived.
Habitat: From Darjeeling and Sikkim to Bhutan, altitude 3,000 t o
8,000 feet (1,000 to 2,70Om.), very common, generally stem creeping over
the roclrs and boulders forming a sort of carpet vegehtion over the hill sides.

Shrubs, sometimes epiphytic. Leaves alternate, from lanceolate to ovate,
entirc or serrate, sometimes fitl~clywhorled. Flowers usually small, axillary
or terminal, racenlecl fascicled or corymbose rarely solitary, usually bracteate
and 2-bmcteolatc. Calyx-tube globose; teeth 5, small. Corolla tubular or
ovoid, 5-lobed, white, rose or yellow-green. Stamens 10, epigynous, free;
anthers oblong, procluced at the apex into 2 cylindric tubes with terminal
slits or spurs (tubes very short in T'. bancanwm). Ovary 5-cellecl, or falsely
lo-celled; style cylindric, stigma simple; ovules few or several in each

cell. Berry globose, crowned by the calyx-teeth; 5- (apparently lo-)celled,
Seeds 1 or more in each cell, ellipsoid, compressed; testa firm, smooth.
VACCINIUM DUNALIANUM Wight.
A large, erect shrub; branches angular, uniformly leafy. Leaves 4 by
1-la inches, oblong-lanceolate, caudate acuminnte, entire, the linear point
often nearly 1 inch, base cuneate, coriaceous, margins recurved. Racemes
1-3 inches; pedicels
inch; bracts round-ovate, margins scarious, densely
imbricate, a few persistent a t flowering-time, usually deciduous before
fruiting. Calyx-teeth small, triangular. Corolla inch, ovoid-conic. Filaments
glabrous; anthers spurred dehiscing by slits a t their subentire apex. Berry
Q inch diameter, globose.

&-a

Habitat: Darjeeling ancl Sikkim to Bhutan, extencling to the Khasia
Mountains, Assam, altitude 3,000 t o 8,000 feet (1,000 to 2,70Om.), frequent.
VACCINIUM SERRATUM Wight.

A stout epiphyte; branches often greatly thickened a t their base. Leaves
subsessile, 24 by 2 inch, lun,ceolate, serrate often whorled, acute sometimes
remotely crenate-serrate nearly t o the base, glabrous. Racemes 2 inches,
often 3-4 springing umbellately from the terminal whorl of leaves, glabrous
or nearly so; bracts 1/10 inch, lanceolate, serrate, those a t the base of
the peduncles hardly larger. Peduncles mostly terminal umbelled not clothed
with broad bracts a t the bases Calyx-tube smooth; teeth minute, triangular.
inch, tubular, very shortly lobscl, glubrou~without, yellowCorolla 4 by
green. Filaments glabrou~; anthers not spurred, dehiscing by long slits
from below the apex. Berry
inch diameter, globose, glistening, white
or yellowish.

+

Habitut: Darjeeling and Sikkim to Bhutan, extending to the Khasia
Mountains, Assam, altitude 3,000 to 7,000 feet (1,000 to 2,40Om.), frequently
seen over-hanging
from the stout branches of trees, or creeping over rocks
on hill sides.
VACC1:NIUM RETUSUM Hook. f.

A small epiphyte; branches pendent, pubescent upwards. Leaves often
rjbtuse or emarginate, base attenute, scarcely petioled, coriaceous, glabrous,

margins recurved. Racemes white, 1-2 inches, glabrous or the rachis pilose;
pedicels J-g inch; bracts f-4 inch, elliptic, caducous. Corolla 8 by
i-k inch, ovoid-tubular, shortly lobed, glabrous, white with 5 red
stripes. Filaments with long hairs; anthers dehiscing by slits below the
apex, dorsal spurs very large. Fruit $ inch diameter, subglobose, crown.ed
by the obscurely-toothed calyx-limb.
Habitat: Darjeeling and Sikkim to Bhut,an; altitude 7,000 t o 9,000 feet
(2,400 to 3,00Om.), frequently seen growing profusely as epiphytes with clusters
of white pinkish striped flowers.
Other common species are :V. nummularia H.f.,-a small rigid epiphyte with pendent branches
often growing over boulders, leaves
inch, broadly elliptic obtuse,
racemes clustered, 1-2 inches, corolla lobes rosy. A temperate and
subalpine species altitude 10,000 feet, abundant in Tonglu, Singalila
range.

V. sikkimense Clarke,-an

Alpine species of Darjeeling and Silrkim hills,
above Lachen, altitude 13,000 feet (4,400m.) A rigid small shrub,
leaves 1 inch obovate oblong serrulate. Rather rare

V. gualtheriaefolia Hooli. f.,-A 8 feet high shurb, leaves elliptic acute
rounded at the base, remotely crenate-serrate coriaceous, nerves glaucous
white beneath, berries 4-4 inch diam. globose blue blaclr. Rather r:we irr
Sikkim, altitude 7,000 feet.
V. gluco-album Hook. f.-A shruby plant with angular branches, leaves 29
by 1-14 inch, obovate oblong acute closely mucronate-serrate nerves impresvea
above, white beneath. Corolla 4-5 inch, ovoid conic white tinged with pink.
Occasionally seen in temperate and sub-alpine Silrkim, Lachen and Lachoong,
altitude 9-10,000 feet.
Family-ERICACEAE
Shrubs, trees or perennial herbs. Leaves alternate or apparently whorled,
entire or scrrate; stipules 0. Plowers racemed, clustered or solitary; pedicels
bracteat,e and often 2-bracteolate. Flowers regular, or in Rhododendron
sometimes irregular, sometimes dimorphic. Calyx free (or in Diplycosin

sometimes much adnate to the ovary), 5- (rarely 4-6-)fid or 5-partite,
Corolla hypogynous, often campanulate or urceolate, sometimes deeply
lobed or (in Pyrola) petals free; lobes 5-20. Stamens 10, vary 5, 8, or 20,
hypogynous or slightly attached to the base of the corolla (in Diplycosia
sometimes epigynous); filaments free; anthers oblong, opening by pores
or slits a t the apex (in Diplarche by longitudinal slits), the cells often
produced upwards into tubes, sometimes dorsally spurred. Ovary 5- (or 4-16.)
celled; style cylindric; stigma simple or shortly lobed; ovules many in
the inner angles of the cells, or placenta often pendulous from the upper
angle. Fruit capsular, loculicidally or septicidally 5-valved; in Gaultheria
and Diplycosia enclosed by the enlarged succulent calyx, appearing baccate.
Seeds many (rarely few) in each cell, albuminous; testa close or loose
or prodirced.
Genus-GAULTHERIA
Linn.
Shrubs, erect or procumbent. Leaves persistent, alternate, serrulate.
Flowers small, sometimes dimorphic, racemose or axillary and solitary;
bracteate and 2-bracteolate. Calyx ovoid, 5-fid, in fruit enlarged coloured
succulent and enclosing the capsule. Corolla ovoid-tubular, greenish-white
or reddish; teeth small, recurved. Stamens 10, filaments more or less
dilated, pilose; anther-cells more or less produced upwards, dorsally 1-2
horned; in the dimorphic flowers the stamens are small with simple
anthers. Ovary 5-celled; style cylindric, stigma simple; ovules many it1
each cell. Capsule 5-celled, loculicidally 5-valved from the apex. Seeds
many, minute, subglobose, obtusely angled.
GAULTHERIA NUMMULARIOIDES Don.
A trailing hirsute spreading plant coverning banks closely with its muchbranched, densel?/ leaftj sterns. Leaves by inch, ovate from a rounded base,
acute, minutely petiolecl, subenfire, glabrous abone, setulose beneath and fiequently on the margin. Peclicels
inch, lanceolate, clensely clothed with
coriaceous glabrous ovate-oblong bracts Ji inch, long. Calyx blue-black, teeth
inch, lanceolate. Corolla
by
inch, wide, tubular, reddi.sh or nearly
white, lolbes minute. Anther calls shortly produced 2-horned at the apex
Capsule 1 inch, diameter, succulent.
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Habitati Throughout the Himalaya; frequent in Darjeeling and. Sikl~im
altitude 5,000 to 9,000 feet (1,700 to 3,00Om.), extending to the Khasic

Mountains, Assam, altitude 4,000 to 6,000 feet. Frequently seen In aboundance
covering hill-sides rocks and boulders with interwoven masses of its creeping
branches.
GA ULTHERIA FRAGR,ANTISSIMA Wail.

A stout shrub; branches more or less trigonous. Leaves 3 by 1-1$ inches,
lanceolate to ovate not acuminate, shortly acute or subobtuse, base rhomboid,
crenate-serrate, coriaceous, glabrous or sparingly hirsute from the punctations
inch. Racemes 1-3 inches; pedicels 0-4
of the under surface; petiole &-Q
inch; bracts & inch, and bracteoles & inch, ovate-lanceoln,te, the latter close
to the ovary or more distant in the lower longer pedicels. Calyx-teeth %
inch, ovate lanceolate sub-acute, usually acute in fruit. Corolla Q by
inch,
widely tubular, nearly glabrous without, green, green- jello ow or whitish. Anthercells each with 2 terminal bristles. Fruit 4- inch diameter, brown hairy, surrounded by the deep-blue enlarged calyx.- Dimorphic flowers occur, with short
stamens and anthers not produced upwards nor horned.
Habitat: From Nepal to Darjeeling and Sikkim to Bhutan, altitude 6,000
to 8,000 feet (2,000 to 2,70Om.), frequent, extending to the Ichasia Mountains,
Assarn.
GAULTHERIA GRIFFITHIANA Wight.
A stout shrub, branches round. Leaves 5 by 14 inches, oblong, elliptic, base
rhomboid, caudate acumilzate, closely serrulate, coriaceous, glabrous rarely
sparesely 11irsut.e fro111 the pnnctations of the under surface; petiole $ inch.
Racemes 2-3 inches; pedicels 4 inch; bracts &-& inch, ovate; bracteoles $
inch, ovate, often below t,he middle of the pedicels. Calyx-teet,h usually obtuse,
ovate oblong, always less or not acute than in G. fragrantissima. Corolla, st,amens
and fruit as in G. fragrantissima.
Hcrbitnt: Dnrjeeling and Sikkim to Bhutan, altitude 6,000 to 9,000 feet
(2,000 to 3,000m.), extending to Khasia Mountains, Assam, albitude 5,000 to
6,000 fcet.
GAULTHERIA HOOKER1 Cla~ke.
A shrub, 6 fcet,, branches h,ispid. Leaves 2 by 1 inch, elliptic not acurninate,
suddenly or shortly acute, base usually rounded, sewate, punctate and usually
bristly beneath; petiole 1-a inch. Racemens 1-2 inches, pedicels f inch, bract8

often 4 inch, elliptic bracteoles 4 inch, elliptic, usually about the middle
the ~ e d i c e lCalyx
.
nea.rly or quite glabrous, ovate oblong not acute in fruit. Coro!18
and fruit as in G. fragrantissima. (Hooker, however, denotes the flowers a0
"pink a n d white.")
Habitat: Darjeeling and Siltkim, altitude 8,000 to 11,000 feet (2,700 to
3,700 m.), frequent in Lachen and Choongtam.
Two other species-G. tvichophylla Roy1e.-a prostrate low 6-12 inches
plant with red or nearly white campanulate corolla; ancl G. pyvolaefolia Hook. f.
a n erect large paved shrub, 4-8 inches high, leaves, elliptic-obovate obtuse,
2 horned anther cells and blue-black succulent calyx are occasionally met with
in Darjeeling and Sikkim in the sub-alpine and Alpine Himalaya, altitude
10-13,000 feet. The latter is rather common in Lachen, Mon-Lepcha and Jongri.
Genus-CASSIOPE

D. Don.

Small, fastigiate shrubs. Leaves small, rigid densely imbricate, adpressed
t o the branches, entire or ciliate. Pedicels axillary, bracteate a t the base only,
curved in flower, erect in fruit. Sepals 5, free, thickened a t the base, imbricate
in bud; spreading and unaltered in fruit. Corolla campanulate, white or pink;
lobes 5, short, recurved. Stanlens 10 (or 8-12), slightly attached to the base of the
corolla, filaments linear, anthers ovoid, truncate, with 1-2 horns divaricate from
beneath the summit of each cell. 0i arg 5-celled; style cylindric, stigma simple;
ovules many in each cell. Capsule globose, apex depressed, loculicidally 5-valved.
Seeds minute, long-ellipsoid, somewhat curved; outer coat of long, somewhat
loose cells.
CASSIOPE FASTIGIATA D. Don.
Forming dense tufts 6-12 inches high. Leaves .& inch, ovate oblong, somewhet
4-faviously imbricate, thickened on the hack, ciliate. Pedicels 4 inch, woolly, 2-4
nate or solitary. Sepals $-& inch, elliptic, acute, nearly glabrous; margins
scarious, often toothed. Corolla
inch, widely campanulate, white. Filaments
glabrous or sparingly pilose; anthers truncate, each cell 1-horned.

a-+

Habitat: Alpine Himalaya, altitude 10,000 t o 14,000 feet (3,000 to
4,700m.1, common from Kashmir t o Darjeeling and Sikkim to Bhutan, frequent
in the bleak and barren sereea with other alpines in north Silrkim up to the
anow8.

Hooker, f. and Thomson distinguish another closely allied plant from the
former namely, C. selaginoides H.f. and Thom., "by its much more slender stems
and more elongate pedicels." But such minor modifications in morphological
characters of leaves and pedicels which may be due to micro-ecological conditions
in the Alpine regions a t altitude 3,000 to 4,500 m., particularly in the varying
climate and ediphic conditions prevailing in Jongri, Thengu and Lachen do
not seem to justify its specific position. It may a t best be considered as a
variety of C. fastigiata D. Don, var. selaginoides ( H k. f. & T.) Biswas.
Genus-PIERIS

D. Don.

Trees or shrubs; branches terete. Leaves alternate, petioled, persistent,
entire or serrulate. Racemes axillary or panicled a t the ends of the branches;
pedicels bracteate a.nd 1-2 bracteolato. Calyx 5-fid or partite; segments open or
valvate in the bud. Corolla ovoid; lobes 5, short, recurved. Stamens 10, filament
with 2 horns divaricate from its apex (0 in P. villosa), anther-cells ovoid, truncate. Ovary globose, 5-celled; style cylindric, stigma capitellate; ovules very many
in each ccll. Capsule globose, loculicidally 5-valved. Seeds many, linear-oblong,
falcate, not winged; testa loose.
PIERIS OVALIFOLIA D. Don.

A tree, 20-40 feet, or shrub. Leaves 3-7 by 1-4 inches, rounded at the base,
ovate elleptic acute, entire, glabrous or pilose beneat,h; petiole 3-3 inch. Racemes
4-10 inches, simple, rerely (by the suppression of leaves towards the ends of
the branches) appearing panicled, more or less pubescent; pedicels &-13inch;
bracts g inch, la~zceola,teor linear. Calyx-teeth &-$ inch, connate at the base.
Corolla 3-3 inch, elongate-ovoid, pubescent without, filament, white, 2 horned
at the apex. Capsule Q inch diameter, globose, glabrous. Seeds small, linear-oblong.
Habitat: Temperate Himalaya, alt,itude 3,000 to 8,000 feet (1,000 to
2,700 m.), from Kashmir to Darjeeling and Siklrim to Rhut,an, common, extending
to the Khasia Mountains, Assam, altitude 3000 to 5,000 feet.

P. villosa Hook. f., a closely allied species to P. ovalifolia, is a small tree,
distinguished by elliptic sub-obtuse entire leaves villous beneath, filaments without horns at the apex; rather colnmon in Alpine Siltkim, (Lachen) and Darjeeling
hills in higher Tonglu-Singalila range, (alt. 10-13,000ft.)

P I E R I S FORMOSA D. Don.
An evergreen, small, glabrous tree, 12feet. Leaves 4 by 1- 1& inches, 1anceolafe,
serrate, glabrous, ncuminnte, attenuated at base; petiole inch. Racemes 2-4 inches;
pedicels 3-2 inch; bracts & inch, linear-oblong, caducous. Calyx-teeth
+-Q inch, broadly lanceolate, acute, very coriaceous, valvate in bud. Corolla
4 by & inch ovoid, white. Filaments with 2 horns at the apex. Capsule 4
inch diameter, ovoid-globose, glabrous. Seeds many, linear-fusiform, subtrique.
trous, testa very lax.
Habitat: Eastern Himalaya from Nepal t o Darjeeling and Sikkim to Bhutan,
altitude 6,000 t o 10,000 feet (2,000 t o 3,400 m.) extending to the Khasia
Mountains, Assam.
Genus-ENKIANTHUS

Lour.

Shrubs or small trees. Leaves petioled, entire or serulate. Flowers terminal,
umbelled or subcorymbose, pendulous or cernuous. Calyx-free, 5-lobed. Corolla
broadly campanulate; lobes 5, short, imbricated in bud, entire or laciniate.
Stemens 10, anthers oblong, cells aristate on the back, dehiscing by very short
slits in front. Ovary ovoid, 5-celled; style, columnar, stigma simple; placent,as
pendent from the upper inner angles of the cells, many-ovuled. Capsule ovoid
or oblong, woody or coriaceous, 5-celled, loculicidally 5-valved. Seeds few
perfect (and often many imperfect) in each cell; testa crisped, membranous.
ENKIANTHUS HIMALAICUS H.f. and T.

A small tree, somet,imes 20 feet, or a bush. Leaves mostly in terminal
clusters, 1-$ by 2-1 inch, ovate or elliptic serrulate, narrowed at both ends,
acute or obtuse, pubescent beneath, a t least when young; petiole Q-4 inch.
Peduncles umbelled, about 10, 1-2 inches, 1- (rarely 2-) jowered, hairy. Calyxteeth 4-4inch, lanceolate, scarcely pubescent. Corolla & by $ inch, widely
campanulate, entire, base not gibbous, red-orange. Anther-cells oblong, each
awned. Capsule 4 inch diameter, globose, somewhatpentagonal, cernuous, glabrous.
Seeds large, inch, ellipsoid, subtrigonous; testa very lax crisped and honeycombed.
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Habitat: East Nepal t o Darjeeling and Sikkim t o Bhutan, altitude 8,000 to
11,000 feet, (2,700 t o 3,700 m.).

Trees or shrubs, sometimes very small, often scaly or aromat,ic. Leaves
alternate, often clustered towards the ends of the branches, rarely subopposite or
falsely whorled, entire, coriaceous. Flowers fasciolcd or sub-corymbose, terminal,
rarely solitary or axillary; bracts broad, generally caduceus; bracteoles linear.
Calyx5-lobed, sometimes small or obsolete, rarely saucer-shaped persistent,.
Corolla campanulate, widely funnel-shaped or cylindric, tube long or short,
lobes 5-10. St,amens 5-18, usually 10; anthers oblong, dehiscing by terminal
pores. Ovary 5-20-celled; style long or short, strigma capitate; ovules very many
in each cell. Capsule short woody, or elongate thinner, 4-20-celled, septicidally
4-20-valved from the apex, valves breaking away from t,he placent,a.s. Sceds
very many, ellipsoid, albuminous; testa close or loose, often short,ly crested or
tailed a t one or both ends.

It will be appropriate t o quote here relevant exracts from the paper on
"The Rhodonendrons of India" by the late Dr. J. M. Cowan the then Assistant
Regius keeper, Royal Botanic Garden, Edinburgh, and once (offg.)
Superintendent, the Royal now Indian Botanic Garden, Calcutta. This paper is
illustrated with enlarged photographs and published by the Government of t h e
then Bengal, in the magnificent 150th Anniversary Volume of the Royal
Botanic Garden, Calcutta, edited by the author, and printed in 1942, in t h e
Government of Bengal Press.
The Royal Botanic Garden, Calcutta, has been concerned with Rhodoclenrons
almost from the beginning of its story, and different species bear the names of
many of the illustrious men who during the past century held office as Superintendent of the Garden. First among these is Doctor Nathaniel Wallich (18151846) who is commemorated by Rh. Wallichii Hook. f. of which Hooker wrote,
"a handsome spccies worthy to bear the name of one who may justly be called
"Botanicornm Indicorum facile princeps"; then come Griffith and Falconer
each with his own species; and later Dr. Thomas Thomson (1854-1860), t o whom
Hooker dedicated Rh. Tholnsonii Hook. f. with the inscription "to this species
I give the name of Dr. Thomas Thornson, surgeon H. E . T. C. S., late of the
Thibetan Mission, son of the learned Professor of Chemistry of Glasgow University, my earliest friend and companion during my college life and now my valuecl
travelling companion in the Eastern Himalaya": and following the succevsio~
we come to Rh. ILingianum Watt MS.. descript. Hook. f. "named for

Dr. George King (since Sir), Superintendent of the Royal Botanic Garden,
Calcuttaw; and finally Rh. Prainianum Koorders, a New Guinea plant named
in honour of Sir David Prain.
Besides these, many other Rhodoclendrons have been named after men
ancl women who have devoted their lives to India. Governors-Genera,land their
wives, members of the Civil Service and Politiral Offlcers,Forest Officers, Medical
and Army Officers: Rh. Aucklandii Hook. f., in honour of Lord Auckland,
Governor-General of Inclia from 1835 to 1841; Rh. Dalhousie Hook. f., for Lady
Dalhousie whose name is familiar in India ; and other species chosen by Hooker
to commemorate men whose names are well-known to botanists all over the
world-Robert
Wight, M.D. (1796-1872), Superintendent of Madras Botanic
Garden; John Royle (1799-1858) of the Medical Service, Bengal; Michael P.
Edgeworth (1812-1821) of the Bengal Civil Service and Commissioner of
Mooltan; Lieutenant-Colonel Edward Maclclen, also of the Bengal Civil Service
and Mr. R. H. Hodgson a t one time the East India Company's resident in Nepal.
Sir George Watt who collected many Rhododendrons in Assam dedicated
new species which he cliscovered to his friends; to Mr. Elliott (after wards Sir
Charles,) Chief Commissioner of Assam and Lieutenant-Governor of Bengal; to
McCabe, Deputy Commissioner of' Manipur, who had a romantic career; and
to Mrs. Johnstone, wife of the Political Agent of Manipur in 1882.
Sir Henry Collett (1836-1901): a t one time Colonel in the Bengal Army and
author of " Flora ICjimlensis", discoverecl in Afghanistan the Rhododendron which
bears his name, and lastly Lieutenant-Colonel Bailey recently rcsident in Nepal
who in the course of his journey in 1913 ~vhcninvestigating the course of the
Tsangpo river gathered several species of Rhododendron, gave his name to one,
R h . Bwileyi Balff. f., a s also clicl his companion on that journey, the late Major
H. T. Morshead of Mount Everest fame.

The genus Rhododenclron was fi~untledby Linnaeus in his Species Plantarum
(1755) ant1 in 179(i tho first Rhododendron known to be in India, Rh. arboreum
Sm., mas cllscoverecl on the Siwalilis by Captain Hartlwicke in the course of a
journey to Srinamr. Both Hamilton and Wallich follnd it again in Nepel at
t'he heqinning of t,tle nineteenth century, and Wallich, convinced that it would
grour in Kritain sent ~ e d 4. lit,tla later the editor of the Botanical Magazine

(1834) wrote: "We regret t o find that experience does not confirm the expectations of our learned friend; for all the Indian Rhododendrons appear t o be
incapable of enduring the climatc of Britain". But Wallich has been proved
to be right, for nearly all the known Indian Rhododendrons are now
in cultivation in Britain and except for a few (mostly in the Maddenii series)
they can all be grown out of doors. Concerning even Rh. arboreum Sm. Wallich
was right, and i t may be of interest t o add that amongst the archives of the
Edinbrugh Garden I came across a letter from a correspondent, written about
1820, asking for a few seedlings raised from Wallich's seed, and a reply to say
that six young plants had been sent. There stands a tree in the Rhododendron
House in the Garden today which may well be one of these original plants. No
one knows its age, all that can be said is that 50 to 60 years ago it was apparently
no smaller than it is now. Wallich in his Catalogue records a number of other
species from Nepal-Rh. anthopogon D. Don, Rh. barbatum Wall., Rh. campanulatum D. Do11 and Rh. lepidotum Wall.
Next (1838), Griffith in Bhutan discovered Rh. grande and Rh. GriJithiunum
which were later described and figured in Wight's Icones, and meanwhile
Rh. nilagiricum Zenk., the only Rhododendron in Southern India, had been
described in 1830. Like Rh. a~.boreumSm., it has usually scarlet or blood-red
flowers, unless as Mr. C. E. C. Fisher told me, the plants were attacked by a
fungus, when the flowers are often pink. I n spite of the fact t h a t Hooker said
that Rh. nilagi~icumZenk. is a "species assuredly quite, and permanently distinct from Rh. arboreum" for long it was confounded not only with true R h .
arboreuin but also with Rh. zeylanicum Booth descript Cowan of Ceylon; but
there is no doubt that Hooker's view is the correct one [see Notes R. B. G.,
Edin., Vol. X I X (1936), 1621.
No one has done more than Sir J. I). Hooker, the famous botanist, later
Direct,or of liew, who trsvellc(1 in the Darjeeling District and in Sikltim from
about 1847-1851 and first revealed that the great wealth of the Rhododendron
flora of this region. The cntrancing record of his journeys is to be found in the
well-known "Himalayan Journals" antl for descriptions of the Rhododendrons
which he discovcrccl we turn t o his bcantifiillg illustrated hook "The Rhododendrons of Sikkim Himalaya"(l849). I n the introduction to this large vulumeat the time of its publication the ~ n o s comprehensive
t
one on the genus
still
a classic-the erlitor, Sir J. D. Hooker, sags "perhaps with the exception of the
ROW,the Queen of flowers, no plants have excited a more livrly interest tnroughOut Europe than the several species of the genus Rhodoclentlron, whether the fine

evergreen foliage be considered or the beauty and profusion of the blossoms",
I n this work which contains thirty-one magnificient plates, we find besides
species already mentioned and others, Rh. aeruginosum, Rh. argenteum,
camellia~florum, Rh. campylocarpum, Rh. ciliatum, Rh. cinnabarinum,Bh,
elaeagnoides, R . fulgens, Rh. glaucum, Rh. lanatum, Rh. niuale, Rh. pendulum,
Rh. pumilum, Rh. setosum and Rh. trijlorum. "The author in a very limited
sojourn in Sikkim and with little means of prosecuting extensive researches
yet collected and described eleven species of which nine were new". But this
was only a beginning. Sir J. D. Hooker collected altogether some forty-three
species and he sent seed of many of them to Britain, and plants raised from his
seed still grace the gardens of Lochinch in Wigetownshire, Stonefield in Argyll
and Penjerrick in Cornwall, among others, while their progeny and hybrids
adorn a wider sphere. The profussion of blossom which some of these Rhododendrons provide will surprise even those who know them in their Himalayanhome.
I n a fascinating work on "Flowers" Sir Herbert Maxwell wrote, "It is recorded
of him (Sir Joseph Hooker) that, when he revisited the Cornish riviera many
years after the planting which he had recommended to be done, he exclaimed"why, rhododendrons flourish better here than in Sikkim".
Soon after Hooker had explored Sikkim, Booth visited Bhutan (1853) and
added ten more new species including the magnificient Rh. Nuttallii, which
Sir Wm. Hooker designated the "Prince of Rhododendrons," and others described by Nutt,all Rh. Hookeri, Rh. Kend~ickii,Rh. Shepherdii, Rh. Windsori,
Rh. lucidum, Rh. calophllum, Rh. eximeum, Rh. Reysii and Rh. Boolhii.
For the next thirty years scracely another species was added, until about
1882 when Sir George Watt, touring in Assam, collected and named Rh. manipurenose and three other species to which reference has already been made.
Unfortunately the name Rh. Kzngiunum Watt M.S. can no longer stand [See
Notes R. B. G., Edin, Vol. X I X (1938) 1571; but I have called the plant which
should have borne King's name Rh. Wattii.
Now follows another barren period as far as new species are concerned, but
the interest in the genus was maintained through the Lloyd Garden, Darjeeling,
and gardens in Britain-public
and private alike-have gained inestimabl~
from a steady annual supply of seed, gathered mostly by the two well-known
Lepcha collectors Ribu and Rhomo, and forwarded through Calcutta. Nor
~hollld I omit to mention the name of Mr. G. H. Cave, for many year8

the energetic curator in Lloyd Botabic Garden, Darjeeling, and of Sir William
Wright Smith with whom he toured in Sikkim.
But it was not until 1914 that there was again a considerable influx of new
species, when R,. E. Cooper, collecting for Mr. Bulley in Bhutan, had the good
furtune to discover Rh. rhabdotum, one of the most handsome and curious of
Rhododendrons, with every large cream coloured, funnel-shaped flowers,
marked lengthwise with broad bands of purple. This species and his others,
Rh. asgipeplum Rh. brachysiphon, R h. polyandrum and Rh. Cooperi, Rh.
papillatum, Rh. epnpillaturn, Rh. haemouium and Rh. thyodocum were named
and described a t Edinburgh by the late Sir Isaac Bailey Balfour who by his
unrivalled knowledge of the genus and enthusism displayed in his writings
has raised for himself a n enduring memorial.
Then in more recent times from 1919 onwards came Icingdon Ward's
journeys in Assam, productive of some fourteen new species of which the more
important are R h. cesasinum-" Coals of Fire" or " Cherry Brandy", R h. crebrejlorum with small dark flowers, Rh. deleiense, Rh. lanigerum, Rh.
notutum, Rh. pemakoe?zse, Rh. Rnmsderia?zum and Rh. riparium. A point
of special interest arising from Ward's exploration is the cropping u p in this
territory of species collected a t earlier datcs by himself and by Forrest in Burma
and in Western China, thus bridging the gap in our knowledge of distribution
and binding closer the ties between the Rhododendrons of India and those of
Tibet abd China.
Last of all we inlist record the work of Ludlow and Sherriff now in the field.
The four expeditions in 1933, 1934, 1936 and 1937 have yielded six new species
from within the confine of Bhutan. Rh. tsnsiense, Rh. igneum, Rh. dignabile,
Rh. ama,ndum, Rh. minialum and Rh. Ludlowi. Their work continues and may
it prosper; collectio~lsmade in 1938 have still to be examined.
OBSERVATIONS ON T H E INDIAN RHODODENDRONS
Linnaeus in his "Species Plantarum" (1753) first described 9 species of
Rhododendron, 5 under Azalea and 4 under Rhododendron proper. It was in
1825 that 4 Himalayan species were described for the first time by D. Don in his
"Prodroinus Nepalensis." Later in 1834, D. Doll advanced our knowledge of
R'hododcndruns by dcsc~.ibiilg51 species in his "General System of Gardening

and Botany". By the time De Candolle completed the publication of his
"Prodromus" in 1839, only 60 species were known t o the world. Later, the
knoweledge of Rhododendrons was considerably increased as a result of the
famous explorations of J. D. Hoolrer in the Sikkim Himalaya. Hooker collected
ancl described 32 species with beautiful coloured illustrations in 1849 and also
described 46 species in his Flora of British India, Vol. 111 PP. 462-475, 1882,
After the discovery of many beautiful species from the Sikkim Himalaya, Tibet
and Yunan, and after the publication of Maximowicz's monograph in 1870, C,
B. Clarke's work in Hooker's "Flora of British India" in 1886 and F r a n ~ h ~ t ' ~
works in 1885 ancl 1887, Rhododendrons received special attention of Botanists
and Horticulturists. Since the beginning of the Twentieth Century, many
explorations t o Sikkim, Bhutan, Tibet, Assam, Burma and China, Yunan,
Szechuan, were conducted by Icing's collector's Ribu and Rhomoo, Burltill,
C,ammie, W. W. Smith, Forrest, Rock, Cooper, Kingdon Ward, Ludlow and
sherrifi and lately Biswas. There exist large collections of Rhododendrons
which were well worked out by Hooker, Sir I. B. Balfour, the reputed authority
on this genus, J. Hutchinson, H. I?. Tagg and J. M. Cowan of the Edinburgh
Herbarium. Prom the Arnold Arboretum E. H. Wilson and others have made
some contributions towards the advancement of our knowledge of Rhododendrons. Among the modern workers, Ez~lepidoteby Mr. H . P. Tagg of the Royal
Botanic Garden, Edinburgh, Lepidote by Mr. J . Hutchinson of Royal Botanic
Garden, ICew ancl Azalias by Mr. Alfred Rehdar of Arnold Arboretum, U. 8. A.,
were masterlly dealt with in the well-known boob on the ~hododendrons
published by the Rhododendron Society in 1930 (2nd edition).
There a.re about 850 recognised species distributed throughout the world.
Of these, India, Burma antl Tibet together claim slightly more than 200 species
and India alone (including Bhutan Himalayas) claims 80 species.
Rhododendrone enjoy a very wide distribution in the Northern Hemisphere
of the world. Out of about 850 authentic species, nearly all the species of
Rhoclodendrons are confined t o the temperate antl the Alpine zones of the
Northern Hemisphere. But a few species amounting to nearly 150, have been
reported from the large islands south of the Equ;tor. One species occurs in
North Australia (Queensland). Indegenous Rhododentlrons arc absent in Africa,
South America and New Zeland. Even in the Northern Hemisphere, they are ve1.Y
unequally clistril~uted,the vast majority being confinetl to the Eurayian Cont,i~lcnt
and t h a t too, only a particular part of it. North America has 27 species, 7 on

western and 20 on the eastern side. Europe have only 4 species. A few species
are sub-arctic. The greatest number is present in the Himalayas particularly the
eastern ranges and the mountains of far Western China, namely, Yunnan from
thcy spread southwards extending down t o Indo-Malaya and the East
Indian Archipclago. Thus, the Sino-Himalayan region forms the most important
centre for Rhodoclendron species like Primulas. I t is from this centre t h a t the
Rhododenclron species radiate in all directions. Many species arc also found in
the West Central China which forms another important focus. From here, a belt
extends southwards into the hilly country, south of the Yangtze river. Another
belt runs through the eastern Siberia, Manchuria and Korea and passing through
Japan, reaches the East Inclies by way of Formosa. Thus, the North-Central
China nliclelxs is continuous with the Sino-Himalayan association t o the west
and the Manchuria-Japan-Formosa association to the East. Hence, the clistribution of Rhoclodendroils in this region may he consideretl as more or less continuous.
The Rhododenclron area in the worltl can be divided into four main regions.
The first is the Eurasia. This region inclucles Europe, Transcaucasia, N. E. Asia,
Japan, Formosa, China Coast ancl North Anlcrica. This area is rather poor in
Rhododendrons and is represented by about 130 species. The second region is
the Himalaya. This inclucles both the \vestern and the eastern Himalayas with
Nepal, Darjeeling, Silrliinl and Bhutan in the Centre ancl also Tibet. I n the
Western Himalayas, Rhodoclcndrons are very poorly represented and only 9
species have beell so far recorded. Nepal claims about 15 species. There are
nearly 84 species in the Eastern Himalayas (Darieeling, Sikliiin ancl Bhutan)
and the neighbouring Assain ancl upper Burma Hills. About 76 species have
been recordecl from Tibet. This region is quite rich in Rllododerlclrons and
several sections are enclenlic here and appesr t o bc the most important abode
for the Arborcuin, Canlpanulat~uin, Setosum, Anthopogon, Lepidotum and
others. This Rhoclotlentlron arca bears also con;iclerablc affinity with the IndoMalayan ant1 the Chinese Rhocloclentlron lancls. The third zone is Inclo-Malaya.
This region inclutles Burma, Western Yunnau, South India, Ceylon and
East Intlics ant1 is very rich in Rhododenclrons with nearly 450 species and
nlany ende~nicserirs, and forms the important belt running from north dwindling to the sonth. The fourth region is China. This area inclucles mostly the WestCentral China, namely, Szechuan, Hupeh and the regions bounded on the
south ailtl wcst by thc Yi~ilgtzeriver wherc nearly 200 spzcies occur rather
gregariously. This is the heaclq~lrtrters of the Lapponicum, Sabrifolium,
Triflorom. Oaphnlanth~~m
and other serien. It embraces many outlying species

of Indo-Malayan and Himalayan afflnity and pass gradually into the Coastal
region of China, outlinning region of J a p a n and North East Asia.
I n India, there are 86 species of which 84 species are confined to the Eastern
Himalaya as indicated above. Of those only 9 extend u p t o Kashmir and other
regions of Western Himalaya through the Central Himalaya. Only one species,
R. n i l u g i r i c u m Zenk., is represented in the hilly regions of the Nilgiris, the
Pulneys, the Travancore and other parts of South India. Another species, R.
z e y l a n i c u m Booth n o m e n descript Cowan, is present in the hilly regions of Ceylon,
Eastern Himalayan zone including Darjeeling, Silrkim, Bhutan and the
Assam hills, leaving alone the far eastern regions like Tibet and N. E. Burma, is
very rich in Rhododendrons. Here in the temperate and subalpine regions
Rhododendrons are seen t o grow in great density and luxuriance forming mixed
association of tall, dwarf, gnarled, stout, large and small leafy varieties and
forms of arboreal and shrubby species. All these burst into gorgeous bloom one
after the other or almost simultaneously in early summar particularly between
the middle of April and the middle of June. A t this time the high mountain tops,
the hill slopes, the valleys and the deep gorges, ravines and crevices of rocks
clothed with the masses of scarlet, red, pink, lilac, yellow, white and cream
coloured flowers present, wherever the eyes are cast, the most charming and
glorious spectacle never to be seen elsewhere.

c he

I n the Eastern Himalayas the character of the vcgetation is influenced by
the strong, moist-laden monsoon winds from the south. The ramifying outer
spurs between 4,000 and 8,000 feet have a heavy rain-fall 100 to 300 inches
per year and are densely covered by charateristic moist sub-tropical and temperate rain forests. The central portions of the gorges and valleys have a lesser
rain-fall and tend t o bear a clrier type of forest. The moisture-laden breezes of
the upper atmospheric strata pass unscathed over the outer spurs, only to be
arrested by the summits of ridgcs in the interior, where, in consequence they
deposit their moisture and cause a moist ternperate flora to develop. In these
ranges, Rhododendrons form a dominating feature of the vegetation. They are
seen in profusion from the spring t o the late summar when ranges after rangeaof
gorgeous snow-capped mountains from 8,000 to 16,000 feet display a magnificent
array of scarlet, rcd, pink, mauve, yellow, cream, white and a mcdlay of other
colours. I n the comparatively warmer valleys, a t an elevation of about 5,Oo0
t o 8,000 feet, Rhododendrons make their first appearance in the form of a
small tree. A t these heights, few species such as R-a r b o r e u v ~Sm., R. ~ a l h o u s i ~ ~

~ k F.,
. R. Maddenii H k . f., R. Grifithianum Mrt. and a few others grow
in shady moist corners and crevices of rocks. As thc altitude incrcases from
8,000 feet to 12,000 feet the number of species gradually increases and many
species like R. arboreum Sm., R. barbatum Wall., R. Palconeri Hk. f., R.
Hodghonii H k. F., R. grande Wt., R. Thomsonii Hk. %f.R,Grifithinnum Wt.,
and others exhibit luxuriant growth attaining the size of large stout trees. The
sub-alpine zone between 10,000 t o 12,000 feet appear to be the ideal place for the
development of the maximum number of taller shruby species, comprising
the major portion of the vegetation. A t the lower heights, a t about 8,000 t o 10,000
feet, they form a mixed association with Quercus, fMagnolia, Betula, Tsuga,
Abies, Viburnums, Saliz, Cotoniastar and A ~ u n d i n u r i a and others. Certain
species growing in the Tonglu area of the Singalclah range along the eastern
border of Nepzl and t h e western border of Darjeeling and Sikkim have a marked
tendency to grow in separate groups evidently due t o biotic factor. It has been
observed that certain spots a t about 10,000 feet are almost entirely covered
by R. barbatu~nWall., and in certain other areas a t a height ofabout 11,000 feet
R. cinnabarinurn H. f., R. roylei H. f., R. campanulutum Don, R. fu1gen.s Hk.
f. and R. campylocarpum H . f. form either pure or mixed dense entangled
thickets. At the higher altitudes, from 10,000 t o 12,000 feet, Rhododendrons
become more and more dominant forming a major component of Abies-webbiana
Rhododendron-Retula-Viburnum,-Salix
and Juniperus association. Above
12,000 feet, in the upper Alpine belt Rhododendrons become more or less
dwarfed and stunted, gradually decreasing in number rather rapidly. Some of
the species like R. campanulntum R. camp ylocctrpum and R. Wightii
may, however, continue to ascend up t o 14,000 feet where they are seen t o
eke out their existence somehow as small bushes with draped Mosses and
Lichens, with the typical upper Alpine speces R. lapidotum, R. setosum,
R. anthopogon, and R. nivale reaching 17-1800 feet.
At Changu in the Chola Range of the Eastern Sikkiin, the upper tree limit
is at about 13,000 feet, from where Abies JPebbia,na ceases t o grow. The stuntecl,
bushy Rhododendrons here a t this elevation trend t o form a more or less pure,
association of their own, consisting of a few, sometinies only of one species
mainly R . la,nntu.m.or R. Wightii Here and there low straggling somewhat bushy,
dwarf Juniperus pseudosrr.bina, Cotoniaster, Vaccinium, Berberis, grow along with
Rhododendrons forming a sparse or sometimes crowded lower shrubby mixed
association. I n Sandalzphn area of t'he Singalelah range, bordering eastern Nepal
at an elevation of about 11,000 t o 13,000 feet, tall rather gregarious bushes

a n d thickets of Rhododendrons chiefly of R. carnpanulatum with
flowers of various shades of pink, lilac and red colours form typical groups here
and there with Betula utilis. The Thangu area represents Rhododendrons
of Northern Sikkim. The association of Rhododendrons with other plants
in this area is somewhat different from the eastern and western representatives
in number and composition. I n this p a r t of Sikkim near about the upper tree
limit, i.e., 12,000 t o 14,000 feet, stunted, bushy Rhododendrons form a mixed
lower association with Salix, Viburnum, Berberis, Rosa and Juniperus species.
Higher up, a t and above 13,000 and 14,000 feet scruby upper Alpine Rhododen.
drons with their intertwined branches tend t o develop more or less pure groups or
ecads of their own. Further higher u p the bushy alpine vegetation dwindles
to, in some places, impenetrable spreading thickets of mixed association of
Rhododendron, Berberis, Cotoneaster, Salix and Viburnum. Above 14,000 feet
small, straggling, Rhododendron species, such as, R. setosum, R. lapedotum,
R. lanatum, R. pumilum R. anthopogow R. nivnle and a few others a,re met
with. These grow as small shrubs forming dwarf thickly crowded bushes
mixed here and there with herbaceous Rheum, Potentilla, Pedicularis,
Primula, Oxygraphis, Gentiana, Ranuuculus, Corydalis, Arenaria, Meconopsis,
Nardostachys, Saussurea, Cassiope, Myricaricc in sandy beds and others.
I n the Singalclah range Anemone, Astragalus, Primula, Sazifvaga,
Potentilla, Pedicularis, Meconopsis and few others and in Thangu and Changu
area Primula, Saxifraga, Androsace, Anemone, Meconopsis simplicifolia,
Corydalis cachemiriana, Oxygraphis paniculata, Ranuuculus hirtellus, Cassiope
fastigiata, Ephedra gerardiana, M yricuria germinica, the insectivorous
Mandragora caulescens, Pinguicula alpinn and others are common characteristic
alpines with small bushes of R. setosum, R. anthopogon, R. lepidotum and R.
lnnatum. Open what may be celled moor-land often extend in some places up to
an elevation of 16,000 feet. A very interesting species, R. nivale H. f. is
characteristic of high alpine Chola range. It occul.s only in the higher blealr and
barren alpine belt between 13,000 to 18,000 feet in Kangchelljau rcgion which
rcmains practically barc ancl ~nostlycovered with snow and ice for the greater
part of the year. This solitary species of Rhodoclendron however seems quite a t
home in such a frcezirrg climate, ant1 keeps its viability, although burricd under
many feet of snow for nearly S months of the year.
Thus, Rhoclorlendrons growing in the temperate, sub-temperate, loweralpine and higher alpine belts can be divided into t.hree distinct Zones and types,
namely, arboreal Rhododendron forest, shrubby and b u ~ h yRhododaildron scrub

and higher alpine dwarf moorland Rhododendron. Hooker devides Rhododendroll species into three altitudinal zones-first lower zone from 6,000 to 10,000
feet, second middle zone from 10,000 t,o 14,000 feet and third upper arctic zone
from 14,000 to 18,000 feet. The succession of the arboreal types of Rhododendrons and their association with other plants from the temperate belt to the
higher alpine belt, in the three spurs of the Eastern Himalayas, namely, the
Singalelah range extending to Guicha-La below Kangchenjunga range in
the west, the Chola range with Nathu L a and Changu Lake, Jelap La, Kapup
with Biddng Lake in the east and the Thangu range with Donkya L a in the
north.
Thus, Rhododelldrons grow in different belts and in definite succession over
and along the hillsides of the unending ranges of the higher snow-clad mountains
of the Siklrim Himalaya exposed to considerable variations in climatic, edaphic,
biotic and last but not least geological factors. A few species like R. arboreum
R. barbatum, R. fulgens, R , campanulatum, R. Setosum,, R. anthopogon, R.
lepidotum enjoy a very wide range of forms and distribution. These grow in
profusion right u p to the North-West Himalaya which has a coinparatively
colder and drier climate quite unsuitable for the growth of typical rainy and
humid Sikkim Rhododendrons. The majority of the species extend from the
Sikkim Himalaya towards North-eastern Tibet and further t o Yunnan and
Szechuan in China and south wards to the Hills of upper Burma through Bhutan
and Assam Hills, as all these areas possess a less cooler and highly moist climate,
and ideal habitat for the luxuriant growth of the genus. Hence, this whole
area forms the i~lostiinportant fbcus for the genus presenting the largest number
of species, inany of which are endemic. It has been observed t h a t the genus
is highly sensitive and therefore considerably influenced by the climatic, edaphic
and other ecological factors. Consequently a wide range of variations in the size
and shape of the leaves, and other lnorphological structures such as inflorescences,
flower stalks, number and nature of flowers in each bunch, colour, odour, hairiness,
scales, gummy exudation, bloom, tcsture, etc., of the flowers of each species
growing in different localities and altitudes and solnetimes in the same locality
and more or less the same altitude are obsorved. During the explorations in the
Sikliim Himalaya, the writer studied such wide range of variations due to
m ~ i s ~ u r light,
c,
shade and ternperature in relation t o altitudes and nature of
occurrence on a particular aspect of hillsides, edaphic conditions, changes in raillfall, period of exposuro t o light, strong cold wind, slit, snow-fali, hail-storm &lld

also the growth and association of these Rhododendrons with other plant
communities in these regions of the Eastern Himalaya.

The majority of the species grow over the hillsides sometimes on very
steep slopes. It mainly ensures good drainage even though the soil is very heavy
and also iutroduces a factor namely, "aspect". Alpine Rhododendrons, it is
believed, demand good protection from direct sun-light and from stormy wind.
But in nature i t has not been observed to be strictly so although it is true
that Rhododendrons in nature are extemely sensitive to "aspect". As such
considerable difYerences have been observed in the general form of the species
growing on various hill slopes of different directions and angles at an altitude
between 11,000 t o and 14,000 feet. Species growing on certain slopes facing thesunlight more or less in one direction have developed leaves with glabrous velltral
surfaces and those on opposite slopes having a greater amount of sun-light,have
produced leaves with ventral surfaces covered by wooly tomentum or a thick
crust of scales. Many species of Rhododendrons exhibit considerable variations in
colour and sometimes in texture of flowers. This feature becomes somewhat more
common towards far-eastern direction of the Sikkin Himalaya where the mountain ranges seem to spread out in all directions exposed to varied external factors.
It is interesting to note that sometimes colour variations can hardly be accounted
for the distinct geographical areas but variations occur in plants growing
in close proximity. I n certain instances, colour variations are found in plants
growing side by side not only in the same geographical and micro-eco-climatic
area, but even in the same valley. R. a~boreumSm., being a very widely
distributed species, shows a fair range of colour variation. Many colour varities of
this species have been, for sometime, mistaken to be new species or varities of R.
a~boreumSm. The largest, tallest and stoutest specimens of this species were
found to grow almost in pure consociation on the top of Reche La the pass on the
border of Bhutan and West Bengal. Here unlike other ridges there was scarcity
of conifers particulaly Abies webbiana, which is vey striking. On the other handy
in view of the wide range of variation in colour of this species, two distinct South
Indian species occurring in the Nilgiris, the Pulneys and in Ceylon mountains^
which somewhat resemble R. arboreum Sm. in their general features, were, for a
lcng time, much confused as varieties of R. arboreurn Sm., by Inany workers,
a.ithough a few workers suspected that they might turn out to be two Separate
b]~ec:ias.Later in 1938, Cowan raised them to the rank of two distinct

species under R. nilagiricum Zenk. and R. zeylanicum both Booth nomem
descript Cowan. Similarly, two to three colour forms of R. cinnabarinum H . f .
have also been observed. Bingdon Ward, during his explorations in Tibet,
Assam and Burlna Hills, observed three distinct colour forms in R. tanastylum, growing in three different localities. The one in Hpimaw Hills, Burma,
has had usually crimson flowers but the flowers of Assam plant and those of
Adung valley have produced amethyst-purple and cherry-red colours respectively. He has also pointed out the difference in the floral colour of R. cerasinurn, occurring in Tibet and Assam and in Burma, the variety from the former
two localities being fleshy with brilliant crimson-scarlet colour and t h a t from
the latter, having creamy-white corolla with a cherry-red band round the top
including the lobes. The writer during his explorations in Sikkim Himalaya,
observed many variations in the developrnent of reddish patches in the inner base
of the corolla and reddish spots on the inner surface of some of the petals of R.
Wightii H. f . and R. campyloca.r.pum H. f. The former forms almost pure
association growing in dense thickets along the eastern bank of the Cha.ngu lake,
and when in bloom in masses the beautiful yellow flowers present a magnificent
sight all along the hill slopes. Even in the cultivated plants, colour variation has
been reported. R. campylocarpum, R. fveddeni, and R. camelliae$o~.um occurring in nature having stamens 8-20 with white flowers are difficult to distinguish.
Observation of Herbert Cowley, published in Gardener's Chronicle indicate that
a sixty-year old plant of Rhododendron campanulatum Don. a widely variable
species in its natural habitat cultivated near London, produced on different
branches of the same tree, flowers of different colours varying form lilac to
alomost pure white with crimson-chocolate spots in the upper petals. There
is considerable variation in the species in cultivation which appears to be due
to its wide distribution in the Himalayas and the seed of many forms collected
by different explorers from trees growing in differnet regions under direrse
climatic, edaphic, ecological and altitudinal conditions.

Bly field investigatiolls and careful study of the Herbarium specimens, diagrams, sketches, colonreci pictures of Hooker's Sikkim Rhododendrons and
othor Icones and descriptions of earlier and more recent workers reveal t h a t
t,here exists much collfr~sionamong t,hree closely allied group of plants, namely,
R. ~ ~ q a n t c l a f ~Don.,
t m , R. campanulatum Don. Va,r., Wallichi H. f., and R.
f?ilgens H. f. The forlner species enjoys a wide distribution throughout t)he
Himalayan ranges right up to Kashniir and the latter two are confined to the

eastern Himalaya alone. R. c a m ~ p a n u ~ a Don.
t u with its wide range of distribution is so varied in the characters of its leaves and floral colour that jt had
puzzled even J. I). Hoolrer himself who first established, evidently based 011 such
colour variations, three separate species, namely, R. aeruginosum H.
R. Wnllichii H . f,, and R. fulgens H. f. The first one later turned out to be a
synonym of R. campanulatum Don., and the second as its variety. R. fulgens
H. f . being still maintained as distinct species, obviously for its strikingly
brilliant blood-red colour and texture of t h e flowers and stouter taller nature
of the tree. Hooker himself has, however, stated that the two plants,
R.aeruginosum H . f. and R. fulgens H . f. resemble each other so closely in leaf
and other characters, especially when dried, t h a t he felt inclined to unite them.
According t o him, the colour of flower, loose capitulum, long pedicels and
campanulate corolla are the chief distinguishing characters between the two
species. According t o the description of Don and Hooker f., leaf surface
of R. campanulutum Don. is dense, ferruginous tomentose beneath and the
corolla is rose or lilac. C. B. Clarke, following- the descriptions
of Hooker ,f.,
point,s out t h a t tomentum is sometimes more lax and wooly and sorneti~nes
flocculose and deciduous and t h a t the colour of the corolla is purple. The
writer's observations with regard
to the enormous number of specimens
collected
and
and examined fresh in the field in various localities a t different
conditions in t h e Darjeeling and Sikkim Himalaya indicate that ventral leaf
surface of the abovementioned specics is tomentose and waxy and that the
corolla is purple-coloured with a dark red patch more or less a t the base and
with fine dots ancl curves of deep rose colour sprinkled on the inner surface of
one or two petals. The writer's opinion on colour variation of this species is
further strengthened by the occurrence of pale rose, purple, pink or lilac and even
white coloured corolla in the specimens collected by him and also by Clarke
and Dingboo in the Sikkim Himalaya and R. E. Moddar, in the Western
Himalayas. R. cunzpunwlatum Don., Var. Wallichii Hooker f., according to
the writer's observations, is distinguished by-its
ventral leaf surface covered
with thick, rusty, cushion-like felt and its corolla exhibiting various shades of
deep pink, rosy lilac, purple ancl red colour with the inner surfaces of one or two
petals sprinkled with fine deep red dots. Further variations in colour like white
with a pink flush and light yellow have also been noted by King's collector
from his specimens of Tibet-Bhutan frontier. B u t Hooker f. has noted that
ventral leaf surface of R. cam,panulat7~mDon., Var. Wallichii H. f. is almost
glabrous or in some i t is clotted with dark, ferruginous, pulverulcnt tonlelltum
I n the case of R. fulgens H. f . the descriptions of Hooker f. and Clarktj that
fa,

ventral leaf surface is covered by thick, rusty, cushion-like felt and that the
colonr of the corolla is deep, "unequalled brilliant" blood-red, have been well
corroborated by the writer's observations on this profusely flowering most
attractive Rododendron species. Even abonormal variations in colour
have been traced in t,he bunches of flowers on different branches of the same
tree. he writer holds t h a t the variations in colour are mainly due to photic
(light,),and edaphic (soil) factors, age and other l)hysiological causes.
Considering the
descriptions
of
the
above three plants, R.
campanulntun~ Don. Var. Wa,llichii H. f. and R. fulgens H. f., i t is
clear t,hat all the three are almost identical in vasious morphological
characters except in tomentum on ventral leaf-surface, with their campanulate
corolla, showing regular gradation in the variation of colours, like white, pale
pink, pale rose, purple, deep purple, rosy-red and finally deep red and so on. Such
a large range of variations in colour is quite possible for a widely distributed
species like R. camJpua.nzcla,tumDon., obviously on account of the natural
hybridsation in open forests. Hooker f. and Clarke have also admitted
that recognition of R. jzt1gen.s H. ,f. as a separa,t,especies is mainly ba.sed on its
bright glow in blood-red corolla t,l~oughi t resembles R. cani,panulatum Don.
in many respect,^. As the floral colour of this genus is a variable character subjected to the influence of many externa,l and internal factors as has been
already pointed out, the writer is of opinion that such a colour variat,ion in
floral character is of no specific value and hence, R. fulgens H. f., may a t best,
be treated as a sub-species or a variety of R. cumpa~zulatumDon, namely, R.
ca~npanulatunz Don. Var. fulgens H. f. aloilg with t.he other variety, R.
camprrnulutum Don. Var. Wallichii. H. f., both the varieties having similar
character, namely, the thick, rusty, cushion-like, wooly ventral leaf surface
which is rather inconspicuous in the Typical species of R. can~panulatumDon.
Nevertheless, the gorgeous beauty of flowers of the taller R. fulgens as i t is
often seen standing out majesticaly and so distinctly from others with its
attractive deep red colour and compact clusters of flowers a t the end of the
branches tempts rehododendroi~lovers to lreep its separate existence as a
distinct species.
M'ith regard to the acclirate specific determinat,ion of R. cinnabarinurn
Hooker f . and R. Roylci H. f., there is also some confusion. The former is a very
Val-iahlc plant with restrictecl distribut,ion in the Eastern Himalaya between
9,000 t*o12,000 feet. Hoolcor f. has st'a,tetl t h a t leaf of R. cinlnaba~*inunr
H. f.
glabrous and closcly reticulated a,bove and reddish, p u n c t a t o - ~ q u a . ~ ~ l ~
below and flowers develop infundibuliform cinnabar-coloured corolla. Further,

he has added that R. Roylei H. f., though resembles R. cinnabarinum H, j,
in cert,ain characters, can be easily recognised by its leaf with dorsal surface
glabrous without any reticulation and ventral surface clothed with ochraceous,
brown, pulverulent substance and by the campanulate, brownish-red corolla
~ t ~ r i a t ewithin.
d
But C. B. Clarke has reduced R. Roylei H. f . to a synonym
of R. cinnabarinurn H. f., giving a general description that the leaf is glabrous
above and mealy white or cinnamomeous with scattered glandular scales inventra]
and that the corolla is long, narrow campanulate, with orange-rose or brick-red
colour. Evidently, Clarke might not have attached any value to some of the
important characters like the shape of the leaf, the type of tomentum on the
ventral leaf surface, the shape and size of the corolla and such other characters
A close study of numerous specimens of this species in the Calcutta and other
herbaria also those and collected during Biswas's many a recent exploration
in the Sikkim Himalayas reveals that the colour of the corolla particularly
inside and a t the throat of R. cinnabarinurn Hooker f. varies from pale
yellowish-pink to almost yellowish-red or sometimes bright yellow and from
orange verging into dull-red or even dark-red.

R. cinnabarinum H. f. and R. Roylei H. f . were first treated by Hooker f.
as two distinct species in his "Rhododendrons of Sikkim Himalaya" (la@),
Tabs. 7 and 8. Subsequently Clarke combined R. Roylei H. f . with R. cinnabarinum H . f . as he evidently thought that the distinction between R. cinnabarinurn H. f . and R. Roylei H. f. was based on too minor characters to justify
the latter to an independent specific status. According to the writers field
observation, R. cinnabarinurn H. f. develops elegant blossoms which form
very looso and typical graceful heads of pendulous flowers with infundibuliform, non-striated, long-tubed corolla. But in R. Roylei H.F., the
flowers are
comparatively
smaller
more
open
and
definitely
suberect
with
campanulate
less
pendulous,
sometimes
rather
corolla, distinctly striated or spotted within. Tho form and texture of
leaf, its size and tomentum on ventral surface are also important distinguishing
charactors which were mentioned by Hooker f. in his "Rhododendrons of
Sikkim Himalaya" (1849).These facts might have evidently prompted Hooker
to consider R. cinnabarinum H. f . and R. Roylei H. j. as two distinct species.
Hooker F. in his paper on "East Himalayas and Sikkim mountains" mentions
that R. Roylei does not differ from R. cinnabuf.inu?nant1 t,he figures in the
"Rhododendrons of Sikkim Himalaya" under the names, R. cinnaburinu'm
H. f. and R. Roylei H. f. were wrongly represented especially with regard to
f a

the colour, shape and structure of the flowers, as the figures were drawn from
specimens growing under highly exposed conditions". Due to this
rather misleading representation, a typical sl~ecimenof R. cinnabarinune 1I.F.
was published as a new species namely, R. blandfordiaejlorum by W. J. Hooker
in his Botanical Magazine (1856), Tab. 4930. This specics and R . Roylei are
considered by some as two varieties of R . cinnabarinurn. The variety
blandfordiaejlorum is distinguished by coral red flowers, yellow or greenish
yellow within, and the variety Roylei by decp rosy red more open smaller
corolla.
The writer, after careful examination of all the above points and from the
results of his field observations, considers that though R. cinnabnrinum H.F.
shows among its different ecological forms, variations in leaf and floral characters, it is specifically different from R. Roylei H.F. R. Roylei H.F. is characterised
by some permanent typical specific characters as mentioned above and therefore,
the author has no hesitation to accept i t as a distinct species as first established
by J. D. Hoolrer. Hooker rightly considers his R . aucklandii Hk. F. as a
synonym of R. grifithianurn Wt. Singalila and chola range plants show only
minor variations due to ecological conditions.
The occurrence of R. lepidotum Wall., from 8,000 to 16,000 feet, as mentioned
by Hoolrer F., raises another question among the later workers regarding its
systematic position. C. B. Clarke has included in F. B. I vol. I11 P. 471, R.
elaeaginoides
H . F.
and
R.
salignum
H.F.
as
synonymons
to R. lepidotzcm Mrall. But Hntchinson feels that more lilrely,
three fairly distinct species are involved in this species, and they are-R. lepidotum Wall, R. obovatum H.F. and R. elaeagnoides H.F., occurring in their
sequence from the lower to higher altitudes. He further adds t h a t i t is remarkahle
that these are almost the only species which arc difficult to separate arnong
the Himalayan types. Detailed investigatioi~ from all aspects is esseiltial to
clear the confusion surrounding this species. There are also considerable
variations in colour and ot,her morphological characters among this group of
the alpine Rhododendron of the Darjeeling and Sikkim Himalaya, namely, R.
glnucuni, R. setosum, R. cl?,thopoylon, R . pumilum, R. lanatz~m,and R . ni9:ale
growing under varying micro-ecological conditions a t an elevatio~l ranging
from 10-16,000 feet.
Thus, i t is true that there cxists considerable confusion in the systematic
position of some of the species of Rhododendrons of Darjeeling and the

Sikl~im H i m d a y a as it is evident from the foregoing pages. I t may
not theleefore be quite improper to fecl t h a t the increase in the number
of species of Rhododendron may partly be due to the formation of
llew species on the basis of rather minor variations in floral ch;tracter8,
particularly the colour variation and modifications in their general featores,
and the morphology of its leaves dlxe t o general ecological and micro-climatic
conditions prevailing in the different habitats. Therefore, intensive field
illvestigations and collection of sufficient ecological, cytogenetical and
morphological clata w e essential in order to clarify the systematic position
and t o solve thc c o n f ~ ~ s i oanlong
n
several closely allied specics of this most
beautiful genus of flowering plants next t o Roses, (the queen of flowers.)

SUMMARY
Rhododendrons received attention of the Botanists from a very long period
for their magnificent colour, coinposition and texture of the flowers which
are reslly the glory of the Himalayas. There arc nearly 850 species recorded
from the different parts of the world. Of these India claims about 86 species
and of these again 84 species are in the Eastern Himalayas, 5 of which extendillg
u p to Nort,h-western Himalayas, and Ceylon and Nilgirjs have only one
species each.
Field investigations reveal t h a t there exists considerable confusion in the
systematic position of some of the common species such as R. canzpanulatum
R. fulgens, R. camelliueJlo~~um,
R. cinnaba~inumand R. Roybei and other
allied species.
The chief reason for such a confusion is witle range of variations in the size
of the plant, leavcs and other morphological structures, number of flowers
in each bunch, colour and texture of the flowcrs in each species, mainly due to
their adaptation ancl acclimatisation to diffcrcnt habitat contlitions and other
ecological factors to which this gcuns is highly scnsitive. Light, rainfall, snowfall, hail-storm, stormy wind, in higher altitntles, shade, particular spot of the
hill side having favourable eclaphic conditions, association with a particular
plant community, such as, T.'ibu~.num association, Betzrlrr, Snlix, Junipe1.u~
association, Ahies 1Y ebbiwnu association, and similar other association have
definite effects on foliar and floral morphologic~alvariations of the species of
this genus particularly those growing in thc Darjeeling Siltlti~n-Hiinalayas.
Detailed study clearly indicates t h a t there exist many Iacnnae and sufficient
scope t,o modify Hooker's descriptions and observations as recorded in some

of his monuinental publications in the light of more intensive field study of
the Rhododendrons of the East Himalaya.
Hoolrer recorded his observations with detailed data and valuable infornlation
in his masterly treatment of thc Genus -1thododendrons. Many voluminous
literature-both past and recent-on the subjcct although made comments on
the systematic position of some of the species, i t appears the field-notes of
Hooker are indisputable. The variations in the colour of flowers of R. campanulaturn, the habit of trecs undcr different micro-climatic conditions, so also of
R. cinnabari?zurn, to which Hoolter is inclined to include R. royalii; R. mad&.$ R. ca?npyloca~pumand many other species puzzle botanists when these
are seen in thcir natural habitat in the forests a t different elevations growing
in nature under ciifferent ecological and edaphic conditions. Nevertheless, the
author ventures to record also his obscrvations in this treatise based on his
field notes to which future worlters alone can checli and inodify the conclusioris
made and add further notes and thereby t.hrow more Light on this most fascinating genus of the Flowering Plants. The author, however, hopes t o publish
a more detailed account of the species of Rhododendron studied by him in
t,he Herbarium, library and specially in the field, and as cultivated in gardens
of India and Europe, and particularly in the Lloyd Botanic garden, Darjeeling,
where many of these had been growing and many others including some of the
Alpine species since reintroduced and acclimatised (luring the tenure of his long
service as the Superintendent, Indian Botanic Garden, and also Lloyd
Botanic Garden, Darj eeling.
SYNOPSIS O F SPECIES
There canilot be any better synopsis of Rhododendrons than what has
been sunimarised by Sir J. D. Hoolter in his "Notes, chiefly botanical, made
during an excursion from Darjeeling to Tonglu." His synopsis is, therefore,
incorporated here. Thus it serves the purpose of kcy t o the common Indian
Rhododendrons. The distinguishing characters noted will be helpful in the
field for quick deter~ninationof the species. Detailed descriptions are also
added for critical study.

**I. Calyx 0. Corolla broadly bell-shaped, 10-lobed. Sta?~ze,ne18 lo 20
(rarely 10). Ovary us,ually hairy 01. viscid, or both, ma?ey celled. Trees with
large leaves, and white or pale coloured de~zsel
y clu~te7~ed
$ewers.

1. R. Falconeri-a tree; leaves very large and coriaceous, obovate or oblong,
blllnt, on very stout leaf-stalks, smooth, shining above, with sunk netted veins,
below covered with thick rusty down; flower-stalks viscid; flowers white, in
dense heads; stamens 16; style thick, with a club-shaped broad stigma.

2. R. argenteum-a tree; leaves very large, obovate, oblong, sharp, narrowed
into the thick leaf-stalk, quite smooth on both sides, silvery below; heads
rather loose, 10-flowered; flower-stalks short, downy; flowers white, broadly
bell-shaped; stamens 10; ovary downy, about 16-celled.

3. R. Hoclgsoni-a large bush; leaves broad, elliptical, obovate or oblong,
on stout leaf-stalks, sometimes heart-shaped at the base, smooth and shining
above, somewhat silvery below, with closely appressed down; heads 15 to
30 flowered; flower-stalks short, downy; flowers broadly bell-shaped, 8-10
lobed, pale purple; stamens 16 to 18; ovary downy, 16-celled.

**II. Calyx cup-shaped, more or less broad and deep, very obscurely lobed.
Corolla 5-lobed. Stamens 10 to 16. Ovary 6 to 16 celled. Shrubs with large
flowers, and quite smooth leaves.
4. R . Grifithii, Wight (R. Auck1andii)-R. Grifithianum-leaves
on rather
long foot-stalks, oval, oblong, sharp, somewhat cordate a t the base, quite
smooth on both sides; flowers few, on long foot-stalks; calyx a broad open disc,
liileuqally 5-lobed; corolla white, with a broad tube, and 5 very broad
epreading lobes; stamens 12 t o 18; ovary glandular, 12-celled.

5. R. Thomsoni-a bush; leaves at the end of the branches, orbicular or
broadly oblong, rounded a t the end or terminating in a short point, on rather
long leaf-stalks, heart-shaped a t the base, quite smooth on both sides, rather
glaucous below; head 4 to 6 flowered, flowers deep crimson, drooping, on long
footstalks; calyx cup shaped, sometimes tubular, unequally lobed; tube of
the corolla rather long, boll-shaped, lobes recurved, notched; staniens 10;
ovary quite smooth, 6 t o 10 celled.

'*III. Calyx of 5 leaves, or deeply 5-lobed. Corolla funnel or bell shnped
8turt~eni 10 to 18. 0var)l 5 to 6 celled. Trees or shrubs; sometimes epiph~les

iuith lhe leaves oJten covered with small scales.
6. R . Dalhousie-slender shrub; young leaves with long hairs, the older
elliptico-obovate, blunt, smooth above, rather glaucolis below, and dotted
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with very small scales, narrowed a t the base into a leaf-st,alk which is sometimes a little hairy; flowers 3 to 5 in a head, nodding; sepals oblong, blunt,
hairy on the margin; corolla bell-shaped, with a broad tube and 5 moderately
spreading lobes; stamens 10; ovary 5 celled.
7 . R. Edgewo~thii-a straggling shrub, generally growing on the branches
of trees; branchlets leaf and flower-stalks densely covered wit,h a thick tawny

down; leaves elliptical obovate, very sharp, bright green and shining above,
reticulated with sunk veins; flowers 2 to 3 together, large, white; flower-stalks
short; sepals woolly, blunt; tube of the corolla rather short, lobes large and
spreading; stamens 10; ovary very woolly, about 5-celled.
8. R. barbatuln Wall.-a
sinall tree;
blunt at the base, with stout leaf-stalks
quite smooth on both sides, paler below;
red; flower-stalks short; sepals oblong,
viscid and hairy, 5 to 8 celled.

leaves elliptical, lanceolate, sharp,
which have generally long bristles;
flowers in dense heads, pale bloodblunt, viscid; stamens 10; ovary

9. R. ciliaturn-a low ragid shrub; branches, leaf and flower-st'alkscovered
with stiff spreading hairs; leaves on short foot-stalks, elliptical, obovate, very
sharp, bright grcen above, the margins and mid-rib with stiff spreading hairs,
paler and rather glaucous below, dotted with small scales; flowers 4 or 5
together, pale purple, on stout short flower-stallrs; sepals broadly ovate, blunt,
ciliated a t the margin; corolla bell-shaped, with spreading recuvred lobes;
stamens 10; ovary scaly, 5-celled.
10. R. glnucunt-a small slender shrub; branchlets leaf and flower-stalks
and the leaves generally on both sides, calyx and ova.ry dot,ted with small
scales; leaves obovate, lanceolate, pointed, narrowed into a slender leaf-stalk,
bright green above, very glaucous below; flowers G or 8 in a head, pale pink
purple; sepals oblong, sharp; corolla bell-shaped, dotted with small glands,
and hairy inside a t t,he base; stamens 10; ovary 4-celled.
11. R. pumilum-a very small, slender, sparingly-bra.nched Alpine shrub,
with creeping stem and erect branches, which, as well as the flower and leaf
stalks, nnder side of the leaves, calyx and ovary, are dotted with small brown
scales; leavcs small, on very short foot-stalks, broadly elliptical, blunt with a
short point, margin recurved, dark green above, glaucous below; flowers

nodding, solitary, or 2 to 3 on long erect stalks; Sepals blunt; corolla bell-shaped,
rosy, tube hairy, lobes short, rather spreading; stamens 10; ovary 5-celled.

**IV. Calyx s.~nnllor none. Corolla bell or funnel shaped. Stalnens10.
0val.y 5 to 10 cellecl-h'h,rubs 01-small trees, general1y sn~ooth.
12. R.a~boreum-a tree; leaves very coriaceous, lanceolate, acute, cordate
a t the base, or narrowed into a stout petiole, bright green above, reticulated
with sunk veins below, smooth and silvery, or covered with a rust,y dam;
flowers in dense heads; calyx none; corolla bell-shaped, whit,e, pink, orblood.
red; st,amens about 10; ovary 7 t o 10 celled.
13. R. niceum-a small tree; branchlets and underside of leaves leaf and
flower-stalks thickly covered with white wool; leaves obovate, lanceolate,
blunt or sharp, on short foot-stalks, quite smooth above, opaque; flower-stalks
short,; capsules short, downy, 6-celled.

14. R . campanulatum-a densely branched shrub; branchlets leaf and flowerstalks and underside of leaves more or less covered with a thick down; leaves
obovate, sharp or blunt, cordate a t the base, on stout leaf-stalks, smooth and
bright green above, sometinles also almost smooth below; flowers 8 to 10 in
loose heads, rose or lilac, sonletimes spotted; flower-stalks rather long; calyx
with 5 short blunt teet,h; corolla bell-shaped, with recurved lobes; stamens
10; ovary quite smooth, 5 to 8 celled.
15. R . fulyens-a small bush, differing only from R. campanulaturn in its
dense heads of blootl-red flowers, which resemble those of R. a?-boreum;and
in the capsule, which is broader ancl of a fine purple colour. Middle sized
Trees covered with brilliant scarlet bloorns are often seen here and there.
16. R. lunatum-a small tree ; branchlets flower and leaf-stalks underside
of leaves and ovary densely covered with a whitish wool; leaves obovate, blunt
with a short point, narrowed into a short foot-stalk; flowers 6 to 8 in a loose
head, nodding; flower-stalks rather long; calyx of 5 small blunt teeth; corolla
broadly bell-shaped, pale starw colonr, with purpless pots inside; stamens 10;
ovary 5-celled.

17. R . Wiyhtii-a large branching shrub; leaves elliptical, lanceolate, sharp,
narrowed below into a stout downy leaf-stalk, smooth and bright green above!

covered beneath with a closely pressed reddish down; heads large, rather loose,
and many flowered, on drowny foot-stalks; calyx of 5 very teeth; o)rolla
broadly bell-shapetl, 5-lobed a t the base, straw-colourecl, spotted above with
red; stainens 10; ovary glandular and clowny, 10-celled.
18. R. cu~~zpylocurpum-a shrub, with slender branches; leaves ovate or
oblong, blunt with a short point, heart-shaped a t the base, smooth and shining
above, paler and rather glaucous below; leaf-stalks slender, as are the flowerstalks, which, as well as the calyx and ovary, are Inore or less covered with
glandular hairs; flowers nodding, 5 t o 10 in looso heads; ralys of 5 sinall rounded
lobes; corolla broadly bell-shaped, with s1)rcacling lobes, pure white or pale
straw colour; stamens 10; ovary 5-celled.

**V. Calyx of 5 short lobes or teeth, the upper sonzctimes elongated. Corolla
funnel-shaped, tube narrow. Slanzens 1 0 to 20. Ovary 5 to 10-celled. Shrubs
with the leaves scaly on the underside.

19. 11. i!Iaddeni-an
erect t'wiggy shrub; bra,nc.hlets, leaf and flower-st,alks
underside of leaves calyx and ovary t,hickly studded with small scales, which
are also scattered over the tube of the corolla.; leaves elliptic, lanceolate, sharp
at both ends, bright green and shining above, tawny below; flowers nodding;
white, very large, 2 or 3 together, on short ~ t . ~ l kt.ube
s ; of tho corolla elongated,
with 5 spreading lobes; stamens 18 to 20; ovary 10-celled.
20. R. cinnabari~t~rm-a shrub with slender branches; underside of leaves
leaf and flower-stallts calyx and ovary stndded with small scales; leaves ovate
or oblong, l a n ~ e o l a t ~
sharp
,
a t both ends, rather opaque, green above, tawny
or rusty coloured below; flowers rather small, nodding, 4 to 8 together, in loose
heads; calyx lobes vcry variable in size; corolla brick-red, tube long, lobes
rounded, spreading, rather sharp; stamens 10; ovary 5-celled.
**T'I.
Calyx of 5 lobes. Corolla qoitl~the tube very short iwzd su~ollen,the lobes
spl.eclding, concalqe. Strr~nenn8 to 10. Sfyle short am? curved. Oznry 5-celled.
Ge~ie~rrll?j
.~mnlln h ~
PAS,
son~elirnesepiphytes. Lenz!es (except i n R . pendulum
d cnsely scnly .

21. R. camellicxqflo~.um-a slender shrub, generally pendulous from t,he
\)rar~chcsof' t,reos; branrhlet,~,flower and leaf st,alks under surface of the leaves
calyx and ovary densely dotted wit,h small scale; leaves ellipti~a~l,
lanceolate,

sharp a t the end, generally blunt a t the base, bright green above, brownish
beneath, on short stout foot-stalks; flowers solitary or 2 together, on short
curvecl stalks; sepals thick and blunt; corolla white, of a firm thick texture,
dotted with scales; stamens 16; filaments short and thick; ovary lo-celled.
very slender shrub, generally hanging from the
22. R. pendulum-a
branches of trees; branchlots leaf and flower stalks calyx and ovary densely
with a rusty-brown wool, under which are scattered scales; leaves elliptical, blunt with a short point, on very short leaf-stalks, bright green and shining
above; flowers 2 together, small, white; sepals membranous, oblong, blunt;
corolla sparingly scaly outside; tube short; lobes large, spreading; stamens 10;
filaments woolly; ovary 5-celled.

23. R. 1epidotum.-A small branching bush; the branchlets leaf and
flower stalks leaves generally on both sides calyx ancl corolla externally more
or less dot'ted with white or rusty brown scales; leaves obovate, lanceolate, or
oblong, on short, petioles, of a pale or lurid green colour; flowers terminal solitary, or 2 to 3 together on slender erect stalks; sepal8 5, blunt; corolla pale or
deep yellow, or purple; tube short, globose; lobes spreading, concave, the upper
more or less spotted; stamens 8; ovary 5-celled.
24. R. vaccinioides-small, very slender, sparingly branched shrub, sometimes epiphytical, with the branches scarred; branchlets leaf and flower stalks
and unclerside of leaves sparingly scaly; leaves coriaceous, obovate, blunt or
notched, narrowed into a short stalk, quite smooth and bright green above,
paler below; flowers solitary, terminal, on slender stalks; sepals ovate, blunt;
tube of the corolla short, hairy insicle, white; lobes spreading, rounded; stanlens
10, exserted; filaments hairy; ovary 5-celled.

**VII. Calyx of 5 short lobes. Corolla witlz the tube .short, funnel-shaped lobes
long, narow, spreading. Stccrnens 8. Style slender. Ovary 5-celled-small s d Y
shrubs, with Azalea-like jlowers.
25. R. virgatum-a slender crect shrub; branchlets leaf and flow-cr-stalks
unclerside of leaves calyx and ovary densely studded with scales; leaves linear.
oblong or ovate, sharp or blunt with a short point,, rounded or cordate at the
base, on short foot-stalks, bright green and shining above, glaucous and somet i m e ~rusty below; flowers 2 to 3 together nodding on rather long stalks, yellow

or pale purple; calyx lobes rounded, ciliated; corolla variablc in sizc tube short,
conical, lobes 5, oblong, blunt; stainens 8 t o 10; ovary 5-celled.

26. R. setosum-a
very small shrub; branchlets leaf-stallcs and
margins of the leaves bristly, these parts, as well as the flower-stalks both sides
of the leaves calyx and ovary densely scaly; leaves on short foot-stalks, small,
oblong or obovate, deep green above, rather glaucous below; flowers red-purple,
2 to 4 together, terminal on rather short stalks; sepals 5, oblong, blunt; tube
of the corolla very short, lobes linear, oblong, spreading; stamens 8 to 10, exserted; ovary 5-celled.

27. R. nivale-a small, depressed, prostrate, spreading shrub, with very
woody stein and branches, everywhere st.udedd (except the corolla) with scales;
leaves crowded, very small, elliptical, blunt,, alrnost sessile, lurid green; flowers
terminal, solitary, on very short stalks; sepals 5, oblong, blunt; corolla pink
purple, tube very short, hairy inside, lobes oblong, blunt; stainens 8 to 10;
anthers large; ovary 5-celled.

**VIII. Calyx of 5 membranous sepals. Corolla salver-shaped, tube slender,
short, cylindricul, lobes $at, spreading. Stamens 6 to 8, Withiu the tube. Style
short. Ovary 5-celled.-A small scaly shrub.
28.

R. anthopogon-the

only species.

RHODODENDRON VACCINIOIDES Hook f.
A shrub, 1-3 feet, branches scabrous. Leaves # by $ inch, scattered,
ovate-oblong, glab~ous, glandular .ccal?y beneath, base attenuate, scarcely
petioled. Ycdicels 4 inch, gl andular; bracts & inch, close1y sheathing
their base even in fruit. Flowers solitary zuhite OT pinkish. Calyx-lobes 1/16
inch, ovate-oblong. Corolla-tube 4-4 inch; lobes 5, 4 - i inch, round or
obovate, ~ntire.Stamens 10, filaments densely hairy. Ovary 5-cellccl, scaly, not
hairy; stigma clavate. Capsulc 1 by inch, acute; vnlven recurved to their base.
not twisting after dehiscence.
Habitat: Sikkim Himalaya, altitude 6,000 t o -8,000 feet (2,000 to 2,700 m.),
Lachen and Darjeeling. Sometimes epiphytic and often found growing on
boulders and hill sides.

RHODODENDRON GRANDE Wight.

A tree, 20-40 feet high. Leaves 9 by 3 inches, oblong-lanceolate glabrovs,
silvery beneath, tapering at the bcr.se, primary newes prominent und purullel;
petiole $-I+ inches. Heads 5-8 inch across, many flowered, 20-25, dense; outer.
most empty bracts glabrescenl; Jlower creamy white; bra,cts 1 by 6-2 inch, densely
hairy. Calyx very short, lobes obscure. Corolla 2-3 by 2-26 inches, 5-8-lobed,
white sometimes pinkish w h ~ nyoung. Stamens 10-16; filaments pilose or glabrous,
Ovary glandular, scarcely pubcscent, 10-16-cclled; stigma very large. Capsule
l a by $ inch, more or less tomentose, curved. Seeds ellipsoid, compressed,
margined.
Habitat: Darjeeling and Sikkim Himalaya, altitude 7000, to 11,00Ofeet,,
(2,000 to 3,700 m. frequent. Flowering in March to April Tiger hill, Tonglu and
Sikkim t o Bhutan, altitude 7,000 feet.
RHODODENDRON HODUSONI Hook. f.

A broad, round rather spreading stout shrub or a small tree, 10-30feet tall.
Leaves 10 by 4 inches, nawowly abm~ate-oblong,obtuse cuneate or rounded at the
base, cinnamonems or iohitisk sub-tomento.se beneath; petiole 2-19 inches. Heads
5-7 inches across many flowered, 16-20 flowered dense; bracts 14 by 4-4inch,
silky; pedicels 1-2 inches, hairy. Calyx subobsolete. Corolla 14 by 1 inch, 6-10
lobed, bright-ro.ce or purplish. Stanlens 14-16, filaments glabrous or nearly so
Ovary glandular, scarcely pubescent, 10-12 celled. Capsule 14-: inch, narrowly
cylindric, curved furfuraceous or sub-tomenlo;ve. Seeds narrowly oblong.
Habitat: From East Nepal t o Darjeeling and Sikkim to Bhutan, altitude
9,000 t o 13,000 feet (3,000 t o 4,000 m.), Abundant rather scattered.
RHODODENDRON FAL('ONER1 Hook. f.

A tree, 20 t a 40 feet; or freyucntly a largc gregarious shrub. Leaves 8-12 by
3-6 inches, l a r g ~ ,long petioled, elliptic obtuse, ferruginous tomentose benedh,
base obtuse or subcordate, top bluntly rounded, very coriaceoua rugose by irnpredsed
nerwpq above; petiole $14 inches. Heads 5-8 inches across, 20-25 flowers many.
$oweled, tlrnse; bracts large, d~n.vrl?yhrri~y;pcclicels 1-2 inches, fe~ru~inomtomrntos~.Flowers cleamy ~ohite.Calyx sut~obsolctr.Corolla 1-2 by 3-la inches,
7-10 lobed, uauully white, sometimes y~11oi1)even whcn young ~ ~ i jt)ht i r ~ l i ~ ~
spot at t l ~ ebase within,. Stamens 12-16; filalnents lightly hairy h:low. Ovary
densely ferr-uginoua-?uoolly, 10-16-celled; stylc gh1)mus; stigma v(.rY large-

Capsule 1-2 by 4--1inch, more or less tomentose and curved. Seeds ellipsoid,
compressed margined.
Habitat: From East Nepal t o Darjeeling and Sikkim to Bhutan, altitude
9,000 to 13,000 feet (3,000 to 4,400 m.), abundant, flowering from May t o June
rather gragarious often misred with R Hodgsoni all along lower Singalila range,
Tonglu, Icalapokri, Siklrim.
RHODODENDRON ARBOREUM Sm.
A tree, 20-60 feet high. Leaves 4-7 by l t - 2 inch, petioled, lanceolate or oblong
nar1,owed at both ends, acute, rarely shortly so, base cuneate, rugose veined on
both surfaces, silcery or rusty tomentum beneath usually hard, midrib grooved,
sometimes cin~zumoneovsor more woolly; petiole 4-3 inch. Heads 4-6 inch, acress
many-jowelsed, (18-20) dense; pedicels 0-a inch, hairy; bracts densely hairy.
Calyx-lobes sometimes Q inch, widely ovate, sometimes very obscure. Corolla
1-13 by 2-1 inch, campanulate, 5-lobed, usually deep scarlet, red, sometimes
pink nearly whitc, ,fleshy, marked with deep colow.ed dots inside, 5 necter
pouches a t the base, black spotted. Stamens 10, mequal; filaments glabrous or
nearly so. Ovary mealy or fer~-uginous-woolly,usually 7-9-celled. Capsule 1 by
5 inch, cylindric, curved, fu~furaceous.Seeds ellipsoid, testa scarcely lax except
produced a t the end.
Habitat: All over West and East Temperate Himalaya, altitude 5,000 to 10,000
feet (1,500 to 3,500 in.) from Kashmir to Darjeeling and Sikkim to Bhutan,
often seen planted in gardens and road side, very common, early flowering
(March to May) Rhododendron, extending to the Ichasia Mountains, altitude
4,000 to 6,000 feet, Assam, common. Very tall trees about 50-70 feet high ere
found on the top of Rechi- La, on the extreme border of Bhutan.

A very variable species in different localities and a t elevations due t o
micro-ecological conditions. Obvioasly several forms if not varieties can be
established.
The corolla is used for medicinal purposes. It is very efficacious in hill
diarrhoea and dysentery. Evcn dried corolla with a piece of sugarcandy or even
sugar if chewed and eaten with a little water cures acute cascs.
RHODODENDRON TJARBATUM Wall.

A treo, 30-50 feet. Leaves 4-8 inches, by 1h-2 inches, ellepiic-lanceola,te, base
rounded oblo~zgacute, midrib beneath and p~tioleoften coarsely bristly, veticulated
yellowish green beneath; pot,iolr: 8-4. inch, with bristles 3-f inch long, or

(on the same branch) smooth. I n flowers can be 4-5 inches across
conrpact rounded cluster of 15-20 crimson-red flowers. Pedicels t.4
inch, glabrous; bracts 2 inch, oblong hairy. Calyx-lobes t by & inch, glabrous,
Corolla 1- 1$ inches campanulate or wide-funnel-shaped, deep red. Stamens10,
Ovary 5-9-celled, hairy. Capsule $ by 2 inch, hissute. Seeds oblong, compress.
ed; testa lax, produced a t both ends, and often appearing as a margin round
the seed. The type from this plant from Nepal and West Sikkim has the leaves
generally glabrous; they are sometimes setose beneath and closely ciliateon tire
margin.
Habitat: Temperate Himalaya, altitude 8000 to 12,000 feet, from I<umaonto
Darjeeling and Sikkim to Bhutan; common in the temperate and sub-alpinehill
forests, frequently met with in the Singalila range Tonglu to Phalut and Sikkim
hills.
RHODODENDRON DALHOUSIAE Hook.
A laxly branched shrub, often epipl~ytic.Leaves 4-5 by 14-2 inches, obovate
oblong, cunec~teat the base, glabrous, obtuse or sub-acute, sometimes ciliate; petiole
&-4 inch, sometimes pilose. 2-5 clustered, pedicels $-2 inch, pubescent or pilose;
bracts 2 inches, oblong, hairy. Calyx-lobes Q by & inch, elleptic obtuse, glabrous,
usually pilose at the base, frequently ciliate on the margin. Corolla 2f-4 inches,
campanulate, often tinged yellow, white, cream or green or pink, fragrant; lobes 5,
subentire. Stamens 10. Ovary 5-celled, scaly-glandular, Capsule 14 by
a-3 inch, straight, glabrescent. Seeds linear-oblong, compressed, margined, and
.shortly tailed; testa close.
Habitat: Sub-temperate Himalaya 5,000 to 9,000 feet. Darjeeling and Silt
kim common, often epiphytic.
RHODODENDRON NIVEUM Hook. f. .
Closely allied to R. arboreun~,but distinct. The leaves lanceolate, narrowed
at both ends, mealy tomentose beneath, do not exhibit the nerves impressed On
the upper surface nor is the under surface so softly and opaquely tomentose;
flowers lilac, covolla campanulate Lilac flowers are unknown in R. arbmeurn*
The seeds of R. nioeun are narrow, oblong with a very lax testa, muchlnoduced
at both ends, and appearing as a margin on both sides, differing from the seeds
of R. arboreum. The pedicels are longer, often f inches. The capsule, which
has been supposed different from that of R.arboreum, is neady the same,
a little smaller.
Habitat : Darjeeling and Temperate Himalaya ; ~ l t i t u d e ,10-12,000
frequent.

'''

Rhododendron campnnulatum D. Don.

RHODODENDRON CAMPANULATUM Don.

A la.rge shrub, 6-16 ft. Leaves 5 by 2 t inches, elliptic sub-obtuse at both
ends, often mucronate, glabrous, very closely minutely reticulated above ;
tomenturn beneath, sometimes more lax woolly, sometimes jlocculose and
deciduous ; petiole $1 inchs. Flowers purple. Pedicels 2 - l i inches, glabrous ;
bracts 1 inch, broad-oblong, silky. Calyx-teeth scarcely 1-12 inche, broadly
triangular. Corolla 1-1+ by 2-1 inches, purple, campanulate, 5-lobed. Stamens
10 ; filaments glabrous. Ovary 5-9-celled. Capsule 8-14 by 4-4 inches, glabrous
cylindric, more or less curved. Seeds linear-oblong, compressed ; testa scarcely
produced except a t the end.
VAR. WALLICHII, HOOK. f. ; leaves 5-2 inches elliptic or oblong tomentum
beneath, lax often caduceus, petiole densely woolly.
Habitat : Darjeeling and Sikkim, Alpine Himalaya ; altitude 9-14,000 ft.
from Kashmir to Bhotan, plentiful, often grows gregariously forming groups
of dense thickets.
This is a very variable species as regards, habit, and morphological character
of leaves and flowers. This has been dealt with in the general observations
on the Genus.
RHODODENDRON FULGENS Hook. f.
Similar to R. canzpanulatum, except as to the points mentioned in the
diagnosis ; the leaves are often subcordate at the base. I n flower i t is a t once
recognised by its unequalled brilliant deep blood-red colour. It is a more stouter
and taller distinct plant.
Habitat : Nepal to Darjeeling and Siklcim ; altitude 10-14,000 ft., often
found scattered, and when in bloom it is easily distinguished from a distance
by its attractive scarlet flowers.
RHODODENDRON WIGHTII, Hook. f.

A shrub, 6-14 feet. Leaves 7 by 24 inches, narrowl?y obovate-oblony,r l ~ m b o i d
at the base, mucronate, hardly acute, above glabrous, minutely closely reticulate,
adpressed cinnamoneus to?n,entosebeneath ; petiole 4 inche, more or less tomentose,
not hirsute. Heads many flowered. Pedicels 10-20, $-14 inches, hairy, some-

times glandular or ferruginous ; bracts 1: inches, spathulate-oblong, silky.
Calyx-lobes subobsolete. Corolla 14 by 1 inches, campanulate yellow, with
pink dots, &lobed, very ferruginous woolly. Stamens 10; filaments scaly-woollyat
the base. Ovary 10-celled. Capsule 12 by
inches, cylindric, curved,
ultimately glabrescent.
Seeds linear-oblong, large for Rhododenhon,
compressed ; testa close, ~ r o d u c e da t one end.
Habitat : East Nepal to Darjeeling and Sikkim, sub-Alpine and Alpine
Himalaya, altitude 11-14,000 feet (3,700-4,700m). Abundant in and about
Changu on the way t o Nathu La and Jalap-La.
RHODODENDRON LANATUM Hook. f.
Branchlets upwards densely woolly. Leaves 4 by 19 inches, narrowly
obovate-elliptic cuneate at the base cinnamoneus and woolly beneath, subobtuse,
more or less lanate or ultimately glabrescent above except the midrib ; petiole
densely woolly, not hirsute. Flowers 5-7 in a lax head, nodding. Corolla
campanulate yellow, capsule 4-2 by 2-$ inches. Seeds smaller than those of
R. Wightii, which this species resembles except in the points mentioned.
Habitat : Darjeeling and Sikkim, sub-Alpine to Alpine Himalaya ; Jongri,
altitude 12-13,000 feet (4-4,400m).
RHODODENDRON CAMPYLOCARPUM Hook. f.
A shrub, 4-8 ft. Leaves 24-3 by 14 inches, elliptic obtuse, base rounded
sometimes subcordate, rarely rhomboid, minutely reticulated and glabrous on
both surfaces ; petiole 4-$ inch, with scattered stalked glands or glabrescent.
Flowers yellow, few or many, in the head ; pedicels 1-1+ inches, very glandular
upwards ; bracts 1 inch, spathulat,e-oblong, hairy. Corolla 12 by 1 inch,
campanul ate, yellow. Stamens 10 ; filaments glabrous. Ovary 5-celled.
Capsule f by
inch, subcylindric, m,uch curved covered with scattered stalked
glands or ultimately nearly glohroucs and shining. Seeds oblong, compressed;
testa close, produced a t one end.
Habitat : East Nepal to Darjeeling and Sikkim, sub-Alpine and Alpine
Himalaya, altitude 11-14,000 feet (3,700-4,700m.)
RHODODENDRON. GRIFFITHIANUM Wight.

A tree, 15-40 feet ; also not rarely flowering as a shrub 4-8 feet. Leaves
7 by 2 inches, exactly oblong elliptic, with subparallel sides, rounded or cunede

at the base ; petiole 1 inch. Flowers white, scented (lemon). Pedicels 2-5,
1-2 inches, with large flowers, or numerous subpanicled with smaller flowers ;
bracts 1-$ inch, linear-obolong villose. Calyx in flower 4 inch diam., widely
sauce~.shuped,patent ; in fruit often enlarged, uuequal, or torn. Corolla I$-2%
inches, zuiclely funnel-shaped, white often spotted pink. Stamens 12-18 ;filaments
glabrous or nearly so. Ovary 12-celled, glandular-pubescent. Capsule 14 by
8 inch, short-cylindric, very woody, a t length glabrous. Seeds ellipsoid, compressed ; testa lax, appearing as a margin almost con~pletelysurrounding the
seed.
Habitat : Darjeeling and Sikkim to Bhotan, altitude 7-10,000 feet (2,400 to
3,000m.). More common in North Sikliim, Sedonchen, Lachen and Lachung
valley, flowering in May to June.
RHODODENDRON THOMSONI Hook. f.

A large shrub, 6-15 feet. Leaves 3 by 1% inches, broadly elliptic obtuse,
often cordata a t the base, glaucous beneath, finely reticulated ; petiole 9-9 inch.
Pedicels $-1 inch, glabrous or nearly so ; bracts 1-14 inches, spathulate oblong,
hairy. Plowers crimson colour. Calyx in flower
inch, cup-shaped, in fruit
enlarged, often very unequal on one side, more or less obscurely unequally lobed
or lacerate, glaucous, glabrous. C:orolln 1-1$ inches, deep crimson wide-funnelshaped. Stamens 10. Ovary glabrous, 6-10 celled. Capsule 2 by g inches,
glaucous purple. Seeds linear-oblong compl.essed ; testa produced a t each end,
otherwise scarcely lax.
VAR. CANDELABRIJM Hook. f. ; calyx shorter and with the ovary
sparingly stalked-glandular.
R. candelnbva, Hoolr. f. Rhod. Sikkim
Himalaya t. 29.-Silclrirn, J. 1). H.
VAR. floculosa ; 1ea.ves beneath cinnamoneous flocculose or furfiiraceousSilrlcim, Clarke.
Halitat : East Nepal to 1)arjeeling and Silckim, sub-Alpine Himalaya,
altit,ilde 11-13,000 feet (3,700 to 4,40Om.), common.
R,HOI)ODENDRON EDGEWORTHII Hook. f.
A shrub, 4-6 feet, t,errestri,zl and ercct or epiphytic. Leaves 3-4 by 1%-2
inches, broadly elliptic, sub-acute, strongly negose varried above base rlwmboid,

densely ferruginous, woolly beneath ; petiole $-$ inch. Heads with 2-3 flowers,
Pedicels t - 1 inch, densely woolly. Flowers white tinged with pink. Calyx-lobes
j by % inch, obtuse, unequal. Corolla 2-3 inches, very large, broadly funnelshaped, white with pink, 5-lobed about half-way down. Ovary and style below
woolly. Capsule by 4 inch, densely ferruginous-woolly. Seeds linear; testa
shortly tailed a t each end. There are round glandular scales beneath the wool
of the leaves.
Habitat : Darjeeliug and Sikkim, temperate Himalaya ; altitude 7-1,000feet
(2,400-3,000m.). Seen below Tonglu above Balrhim, Lachen and Lachung
valley in Sikkim, flowering in May to June.
RHODODENDRON PENDULUM Hook. f.
Epiphytic : branches pendulous, 2-4 ft. Leaves 1$ by 4 in., elliptic oblong,
in. Pedicels
obtusely rhomboid at both ends, rusty-woolly beneath ; petiole $4
$ in., rusty-woolly. Calyx-lobes $ by in., obtuse, rose-coloured. Corolla $in.,
shortly broadly funnel shaped 5-lobed about half-way down, glandular without.
Capsule by 4 in., hirsute. Seeds linear-oblong ; testa shortly tailed at each
end.

a

Habitat : Darjeeling and Sikkim Temperate Himalaya ; altitude 9-11,000ft.
(3-3700 m.)
RHODODENDRON CILIATUM Hook. f.
A shrub, 2-4 ft., often spread over rocks, bracklets, leaves and pedicals
with scattered bristles. Leaves 22 by I f in., elliptic acute base obtuse or rounded,
glabrous beneath or inidrib bristly ; petiole 8 in. Pedicels f-i- in., 2-6 nate;
bracts ovate, glabrous. Flowers white slightly tinged with rose, fading to deeper
in., elliptic obtuse, glabrous, cicliate. Corolla 14 in.;
rose. Calyx-lobes by
lobes 5, emarginate, white or pale rosy. Stamens 10. Ovary 5-celled, scalyglandular. Capsule $ by 4-4 in., sculy. Seeds linear ; tosta close, crested at
one end. Sir J. D. Hooker sketched his species in Sikkim (Rhod. Sikkim, t. 24)
from a plant "past flower" ; hence with too purple a corolla.
Habitat : Darjeeling and Sikkim Temperate Himalaya ; Lachen, altitude
9000 ft, (3,000 m.)

RHODODENDRON CAMELLIAEPLORUM Hook. f .

A shrub, 2-6 ft. Leaves 3: by 1; in., or 8; by 1&in. oblong elliptic obtuse
or acute, basc obtuse or rhomboid, glabrous densely ferruginous scaly beneath ;
petiole &-)
in. Pedicels 1-4 nate, in., scaly, rugose. Calyx-lobes by & in.,
in.
in., lobes
obtuse, glabrous or nearly so. Corolla-tube by
&am., white, orbicular, entire, tube cylindric, lobes spreading. Stamens 12-16
in., ellipsoid or some times ovoid, rough zuitl~
Ovary 10-celled. Capsule by
scales. Seeds linear-lanceolate, produced acutely a t both ends ; testa close.

:

$-a

Habitat : Eastern Temperate to sub-Alpine Himalaya ; from East,ern Nepal,
Darjeeling and Siltkim, to Bhotan, altitude 9-13,000 ft. (3000 to 4400 m.)
RHODODENDRON GLAUCURS Hook. f.
A small shrub, 2 ft. Leaves 3 by 14 in. (those on barren shoots often much
larger), oblong, subobtuse, muc7.onate, base rhoqnboid, bower surface with scatte~ed
glandular scalcs ; petiole 4--: in. Cerymb 4-10 flowered. Pedicels 4-1
in.,
scaly ; bracts & in., ovate, scaly, caducous. Ca,lyx-lobes $-4
by & in., ovate
sub-acute scaly. Corolla 4-$ in. ; lobes 5, emargina.te, dull yose. Stamens 10,
filaments woolly below. Ovary 5-celled, scaly. Capsule 4 by in., shortly ellip~oid.
Seeds minute, lanceolate ; testa closely, shortly produced a t one end.
Habitat : Darjeeling and Siltltim to Bhotan Temperate Himdaya, altitude
10-12,000 ft. (3000-4000 m.)
RHODODENDltON PUMILUM Iiook. f.
9-3 in., mn,nll elliptic often, mucron,ate, rlbomboid
a/ /he base, above glabrous and naked, b~neatlczuitl~,scatter~d.scales ; petiole
hardly any. Pedicels 1-2Q in., glandular, erect. Calys-lobes 1/10-$ in., in
fruit Q in., elliptic obtuse, sometimes glandular.-scnly. Corolla ) in., widely
,funnel shaped, hairy witllout, rose colou7,ed shortly 5-lobed, tube short globose,
stamens 10 ; filaments 18ai~ybelow. Ovary 5-celled, scaly. Ca,psule ) by 9-3 in.,
ovate-oblong, erect on the erect pedicel.

A shrub, 3-8 in. Leaves

Habitat : Darjeeliilg and Sikkim Temperate a,nd Alipine Himalaya ; Lachen,
altitude 12-14,000 ft. (4000-4700 m.)
RHODODENDRON SETOSUM D. Don.
3 by ) in., elliptic obovate,
obtuse, scalp on both surfaces and often b~istly beneath ; petiole very short,

A small shrub, 1 foot, branchlet bristly. Leaves

bristly. Pedicels f in., 3-8 clustered glandular-scaly. Calyx-lobent-t by
8-f in., elliptic, obtuse, glandular-scaly. Corolla-tube f in. ; lobes f by t in,,
red, tube short lobes oblong spreading. Stamens 8, sometimes 10; filaments
hairy below. Ovary 5-celled, glandular-scaly. Capsule $--iin., ovid, hardly
larter than the calyx-lobes. Seeds ellipsoid, subacute a t the ends ; testa close,
not produced.
Habitat : Nepal to Darjeeling and Sikkim ; upper Alpine Himalaya,
altitude 13-16,000 ft. (4000 to 5400 m.)
RHODODENDRON NIVALE Hook. f.
A dense rather prostrate small bush ; hardly rising 2 inches from the ground.
Leaves 9-4 in., small elliptic obtuse, glabrous, scaly on both tsurfaces. Flowen
solitary sub-sessile, rose-re&. Calyx-lobes 1/12 in., elliptic, obtuse, uequal.
Corolla-tube 9 in. ; lobes $in., round-obovate, spreading hairy in the throat.
Stamens 8 or 10 ; filaments hairy below. Ovary 5-celled, scaly. Capsule 8 in.
long, ovoid. Seeds ellipsoid, compressed, sub-acute ; testa close, not produced.
Habitat : Darjeeling and Sikkim; upper Alpine Himalaya, altitude 13-16,000
ft. (4000 to 5400 m.)
RHODODENDRON ANTHOPOGON D. Don.
4, small shrub, 1 ft. ; branchlets scabrous and densely scaly. Leaves 18 by $
in., elliptic sub-obtzise ut both ends, densely scaly cinnumoneous beneath and
as i t were tomentose from the layer of glands ; petiole i-,$
in., pedicels 4-12,
A-) in., shoot, numerous, hscicled, terminal, glabrous ; bracts 4 in., ovate,
hairy. Flowers ?jellow. Calyx-lobes 4-k
in., rlliptic, obtuse, margin villow.
Corolla yellow, tube in., cylindric, throat hairy ; lobes 2 in., spreading, ellipticobovate, obtuse, entire. Stamens 6-8, included. Ovary 5-4-celled, scaly; style
1112-& in. ; 4-5 qsti~nzatic
points rising above the widened truncate *ummit o/
the style. Capsule in., ovoid. Seeds oblong, sub-acute ; testa lax, not ploduced
even a t the end^.

:

Habitat : Darjeeling and Sikkim sub-Alpine and Alpine Himalaya ; altitude
11-16,000 ft. (3700 to 4000 m.) from Kashmir to Bhotan, common.
RHODODENDRON ROYLEI Ho9k. f.
A shrub, 4-14 It. Leaves 2-3 by 1-13 in., oblong elliptic acute or obtude, rounded
at the base, broadly rounded to a sharp point, beneath mealy while

cinnamoneou~with scattered glandular scales ; petioles Q--9 in. Flowers orange
rose or brick red. Pedicels $-g in., terminal clustered, 3-5 flowered, squamose or
in.,
; bracts glabrous with ciliate maygins. Corolla 1i-2
in. by
tubulaq., wid~nedat the mouth, pendulous, cinnamoneou.s. red masy. Stamens 10 ;
filaments unequal, pilose a t the base. Ovary 5-celled, glandular-scaly. Style
with stigma slickery out of the mouth of corolla. Capsule !$-& by in. Seeds
ovoid or trigonous ; testa close, hardly produced a t all.-A most variable plant.
Habitat: Darjeeling and Sikkim, Temperate and sub-Alpine Himalaya, altitude 10-12,000ft. (3000 to 4000 m.). Common on the road siclc of Tonglu, Sandakphu and Sikkim, looks very pretty with its overhanging branches of waxy
flowers.
RHODODENDRON TRIPLORUM Hoolc. f

A shrub, 4-8 ft. Leaves 23 by 1 in., elliptic. ncute or obtuse nt the bctse, closely
lniwu,tely scaly beneath, petiole 4 in. Pedicels
in., 1-5 fasciclecl, terminal,
scaly; bracts i-2 in., obovate, scaly, ciliate ; bracteoles 4 in., linear. Calyxin., cainpanulate lobes $ in., ovate
lobes sub-obsolete. Corolla yellow, tube
obtuse erect patent, often scaly without. Stamens 10 or 8 ; filaments de~zsely
woolly near t7w base. Ovary 5-celled, scaly ; style glabrous. Capsule by in.
Seeds oblong, acute ; testa close.

+--a

+

:

Habitat: Darjeeling and Sikki~nto Bhotan ; altitude 7-8,000 ft. (2400 to
2700 m.)
RHODODENDRON VIR.GATUM Hook. f .

A shrub, 4 ft., branchlets scaly. Leaves 24 by ) ins., na~.rowlyoblong, acute
bnse brondl?j rl~oomboid, obscurely glandular-punctate above, glccndula~ scaly
bevzeutlt ; petiole $ in. Pedicels &-: in. ; bracts in., ovatc, pubescent. Calyslobes small ovatc obtuse. Co~ollapurple,tube in.. lobes-5 ovate entire. Stamens
10 or 8 ; filaments sparsely pilose. Ovary 5-ccllcd, scaly as is the lower portion
of the style. Capsulc i-4 in. Seeds oblonq ; testa produced into a tail a t each
end shorter than the seed.

:

Habitat : T)arjceling ancl Sikltim ; Choongtam, altitude 7-9,000 ft. (2,700
to 3,000 m.)

RHODODENDRON LEPIDOTUM Wall.
A shrub, more or less acclly-glandular throughout 1-6 feet; branchlets very
scabrid glandtilar. Leaves i-la inches, ovovate a n d obtuse or lanceolate and sub.
acute, base narrozved, glabrous not setose; petiole scarcely any. Pedicels $-liinches,
1-3 together long, very scabrous. Flowers yello7u or dull purple. Calyx-lobea
1/10 inch, elliptic, obtuse. Corolla tube Q inch, lobes 4 inch. yellow or dull
purple lobes r o u ~ dtoirle spreading. Stamens 8, very rarely 10, filaments hairy,
below. Ovary 5-celled. C i ~ p s ~ l e by 3-$ inch, er~ct.Seeds oblong, acute;
testa close, hardly produced a t the ends.

:-:

R. salig,zurn Hk. f. and R . eloeagnoid es H k . f. are considered synonymous
t o R . lepidotzim. These are pither varieties or forms.
Habiltrt: Temperate and Alpine Himalaya, altitude 8,000 to 15,000 feet (2,700
t o 4,500 ni.) from Kashmir t o Darjeeling a n d SikGim to Bhotan, common in
sith-alpine region.
RHODODENDRON illAI)DENI Ilook. f .

A shrub, 6-8Jbct. Leaves 5-6 I)y 12-21 inches, oblong 01. ~llipticacz~tr,yltrbrous
abot*~,
clcnaely .scnltj bcneoth, Lase rhomboid or rounded; pctiole i-2inch. Yedicels
i-: inch, sr.nlj-. cborymb 4-12 flowered. Flowers large white. Calyx-lobes
inch, in fruit nearly 1-3 inch, f~.iu~zgular-oblong,
ylubrous, n~embranous.Corolla
3-4 inches, white lobcs 5 , rounded, mouth rvidely fzrn~zel-shup~d.
Stamens 18;
filaments glabrous. Ovitry 10-celed, scally. Capsulc 1 by $ inch, ellipsoid. Seeds
lineal,-lanc~olnte,cautlnte, /urge for the genus; testa close,
a t the ends.
Habifat: Darjeeling and Sikltim sub-Tropical Himalaya to 13hutan, altitude,
6,000 feet (2,000 ~ n . ) occasional,
,
rather common in Bhutan. The Bhutan
form i n t r o d ~ ~ c e into
d
t,he Lloyd Botanic Garden and Government House
(Raj Bhavan), Dsrjeeling, are slightly different and sweet scented.

Lloyd Botanic Garden, Darjeeling and People

The consewqtory (HoY House of the Lloya Botan~c barden, Darjeeling where rare ornamental plants,
StreliCcTa reglaae &lrd of paradine) flowers and ferns are gowo in&e glass hmes

Shri Jawaharlal Nehru, Prime Minister of India receiving a bouquet of roses and orchids from a
gbl student of Darjeeling at the entrance to *he conservatory of the Lloyd Botanic Garden, Derjeeling
wlth the author.

I
Group of ornamental Bowers (mostly double Begonlac in the plam house of the Lloyd Botanic Garden, Dacjeellng

A collecHon of Begonias, barceolarlas, Primulae, Asters and Orchids in me grass house of the Lloyd Botanic
Garden, Darjeeling. Dr. B. C. Roy, Chief Minister, West Bengal examining the curious pouch of the flower of
Calceolaria watched by Shd J. L. Nehru, Shri V. K. Menon, Mrs. Iodira Candhi and thc author.

A group of tree feme in the Lloyd Bofaaic Garden, Darjeeling

A respectable Tibetan lady Mrs. Tashi Pc~npa

Hisl~ey io her typical rnstumc and lorslly
made characteristic gold ornaments set with precious stones, sitfiing in the rock garden of
the Lloyd Botanic Garden, Darjeeling against the backgro~~nd
of bloo~ning A n t i r r h i n ~ ~ n ~ s

Dr. K. N. Katju, the Governor and Dr. B. C. Roy, Chief Minister, West Bengal with the
aufihor after lnspcctlon of seed collection, Herbarium and office of the Lloyd Botanic Garden,
Darjeellno

The Herbarium of the Lloyd Botanic Garden, Darjeeling

Dr. It. C. H o t , Cliief Minkter. Wc5t Hengal, discussing with the author shout Ihc
rerlllf of introd~~ction
and acclinii~ticatio~iof exotic medical planh in Darjeeling
district and their powihility of cultivation in the plantation of Cinchona

Devil daacen

Another aspect of Panchayet like assembl fully represented by elders, boys and girls. The author with Stearn, Naskar,
~ a f w a present
s
at the conference on invitation

-

Devil dancers with curious masks

Another aspect of Pancbayet like assembly fully represented by elders, boys and girls. The authar with Stearn, Naskar,
Rai was present at the conference on invitation

SiLLlmese in Lachen holding a conference under apple trees in full bloom. Women representatives also take part in
mch meetinp.

I1

Initiation ceremony of a boy into Lamaism. The head Lama. in yellow robe, cap and prayer wheel. Standing on his righf
and left are the faLer, the mother, and the other members of the family witb the author and rnembm of hid pm

The caravan of mnlw with the heavy load of wool climbing way up the mowy
beds of the Chnmbf valley as sees !nJelap-Pam, at a distance monastm ie
seen with an association of Abies Webbiana and Juniperus reruwa

A Hat day (market day) in Tode Tanda a village on the eastern bolder of Bhutan and

WM Bengal

GrOW

*en
in Lachen. In the centre a man holding a hollow bamboo and a bottle contaiaing Thnmbam
of crrrmm liquor fermented from g r a b of Elusine coraoma. This drink is sucked Prom long bmubw
v-eb

through a reed plpe

Young Bhutanese girls and two young boy# who work am porten

Author with lwo Shew glrlr and a Sherpa $rbet wearing Docha a kind of woolen
baCD caantmtab1e lor walking on ~ I I E roa& r d cl4nbhg $I. mountab

Plantations
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Ten buaherr lu the foreground wlL beteldut trecs (Areea catechu) a n - a ~ m m ~ ~ - ~ m
to the plnntatlon

E n l a r ~ c dprint of Lycnpodium scluarrosuln found growing &her in the crcviccs
of rocks or cpipl~ytically on Hie forked hranrl~es of trees or on old tr~ltlks
hctwceo 3.000 and 5,600 fcct-ah~ll~dant all over Sikkim

Plucking of lea leaves, by expert hill-girls

L

A portion of the Rongo Cinchona plantation with

12-15 years old trees of Ciichona kdgubl
(hybrid) in the fore~round

-

L

Nepali girls engaged in debarking uprnoted Clnchona trees. u u me right is Late H. 8. Macey,
the Special O5cer, Direarate of Medicinal Plants

Felling and clearing of a little portion in Kumani forest area of Rongo, for extension of
Ipecac plantation

A deff at t

h d ot Ipceac b r a s (she&) under which. ere mllirated *chotfla
an a h p 8cde for grodacfion uf Ematins and other medtcines fmm the toot*
plmtatlon b the large& in the world.

emm
nL
1p

Ipecac plants grown under shade and in an ahnosphere sah~rated with humidity

Th6 Ergot bodies prduced from different strains of Fungus, and on Rye spikes at Rmgo. Ergo$
bodies collected from dierent statislical plota in Rmgo are being dried, weighed and atored
each in a separate bottle for the chemical analyses and sale

The mearch wholare of Dr. A. I& Sbnrmn d the Botany Desnrhnmt of the U n l v d e d
CnlfufEa, we stlBagcd in emdug fiowem af Mathe peperlta with tI106e d 111. menals and
mll&rthgrnatwkm for cm~metl@milfw

A portion of

a e plot
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under
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c a t ~ k . ltotorhfiome f
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Rhododendron nattalU---8omethee called prince of Rhododendron# fir

Vegetation

' The road t z o o c h Behsr along the foothills with forest

trees mainly Shorea robusta

-

The Tbte Aver Bow& toffards SWhu. The ml6dls bSn-f'rOaS with wUd E~DBM
t r e e here and there fia fbe faregromd

A Terai forest at the h ~ o tof the hills showing typical arsocirtioos of trees, shrubs a:
CII herbasious association mirh H. P. IVaskar, ex-He..b:aium lssistant

A orfion of the reserve Powst in Kumant showing the density of a mixed ovegreea
d e w forest l a r b g a parf of plantation O? Ip-c
and MedLhaI Phn& of
Govenunsnt of Wwt Bengel along the border of Bhutan

Mr. Popov, durfng thelr vblt to the Rongo plantation, is seen hanging from

one of the straw cord lfke llaoa and Dr. Kabalchlch watches with amazement the Btrwgth of the c o d like stern of the cllmber, coming down from
the brmch d a tell, free

Dr. Kabalchicli, Director, Botanic Garden of the Institute of Medicinal
Plants, U.S.S.R. and Mr. Popov, interpretor and Radio Qeaker, Moscow,
U S S R . collecting Dioseorea sp. in a thick reserve forest of a sanctuary
for the wild animals in Jalpaiguri district, North Bengal

Tlre middle hill-forests on either sides of TWa B o ~ to
g the south-at
of Assam link Raflway

the far end is the Railmy bridge
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At Ihe ba@r at Nu&=Watt Eeiqpt @e BXmfm, hllb a& va*
an$ b n g a m p u r g m
b$ tho J~i&a&a rhror wlriars mwm oltham1p dimmer $rto thrr &tshmtrarker in the pl*
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Portion of the dense Eorest in the upper D u a a with the bridle path leading to Bhutan
from Buxa Duars at about 5,000 fe,et with dense mixed middle Himalayan hill forest.
In the foreground the author wiuh gun in hand, Dr. S. Das Gupta, formerly Head of
the Department of Botany, Lucknow University, at present Vice-Chancellar, Kalyanl
University, West Bengal and S M Haripada Naskar

The road to Gangtok--5lkkim a few g a r b across the Coronation Brldgmrched
over by Indlan rubber tree-Fim
elastlca, with mark8 of incblop left d l 1
the &vnk Cm axheetinn of later for manufacture of rubber whw jt WaB h @eat
dvmaud d d a p the war

The favourlte hut w h e Dr. Rsblodrabath Tagore, N.L., the world famous poet
.nd phllosophq~wed to rest Md rnw and write poems when he used to stay
re Le Mnngpoo Cinchma Plsntatlw~. To commemorate hirr memory this place
b now a d ar the labour welfare centre. In the toreground Miss Anita Bmas
md Shrlmaa Sstnju Biswss, the nuthor'e daughter and wife paying homage to
the poeb hut. In the background a full shed tree of keseulus pundaaa-the
HlmalaHa Harse-chestnut Tree

A tree of Ginkgo biloba popularly known a# (Maiden haiu tree) about 30 ft. tali h the
v n d of Katbpong hbstrlal %hoof

The road to Phalute from Sandakph* showing the association of tall trees of
Abies Webbiana gewing more and more scarce above 12,000 feet giving place to
Juniperus pseudosabina, with the snowy of Kangchenjunga

Pntchas of Jurrlpems psehdosabina and Cotoneaates microphlln belaw and
above 1Le road to Phalota, fjiogalfia ridge mrl Outahm-ltn

--
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- General view of S i , Gangtok

The flalace of Hb ~UBIIUWthe Mihmja dE SWm

+

a

The front door of the monastery of the Maharaja's palace. (L. to R.): Attendant
Shri S. B i i a s , a Lama of the monastery standing, the author and one old Lama
sitting and Dr. J. C. Sen Gupta.

Terrace cultivation In Slkkim at 3,000 to 5,000 feet where
dce, wheat, barley, maize, and potntoea buckwheat am
cultivated. The hnd b falrb Isrtfle

I
.
.
Mahooia n e p a h h with buoches of sprays of yellow flowera foood abundant 10 this valley. Juglane regag Micnerial
Betvla, Queroeas ere common in this area on the road to Lachen

The L a l e n rim Bawiag d a m

I U
thr lashen giadet with icy cold water rushing dawn with cawtaut marfag
naib. 00nellher sIdm Qpkal p ~ p e f111711 furml

~

A i r o p f ~ lmixed associaHon of nppw h l f o r d s with dominant Rhododendron
In fnll bloom mlxed with htula and Q u e m species
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The village of Lachen partially covered with the apple trees in fall bloom

9

Upper temperate hill fomt nmth hvnn Lachen with mow covered path and what may be called ice toagnes
dOa twm the top of the hills here plnd there above 10,000 feet. Along this road fmther north lowardv barren an
blealt cou~~hyside
are Pmnd the insectivorous pladt-Plaplolls alpha

The Lachnug valley pvtth a p a t h

WE

trees.

lu

~ a re b ~ul seen a silvery water-fall Mckliig from Ule hillside

The bed of the Lachea river near T b m p s t about 12,000 feet with the islet in the bed of L e rlver fomiag a nabfd
roek.gardea overgrown by bushy Jnniperue reeutva, trailing J. peeudosabina, low bushes of Rhododendron Betamu, with
Bowers, R. g#mcam, R. snthopogoa, R. lepidotom, Daphne and a #parse ground association on the sides a d sandy
bed8 of Mydcarfa gemanice, Ephedra sexalltea,*Cassiope fastigiata sad other alpines

The barren hill vaIleys-13,000-14,M)O feet showing on the dghf-tbe
road to Donkya-La-the g a s to Tibeb from North S l W b h a l l
trees of Suniperus recmva and J. psendosabina, Arenarias, Cotoneaster,
Viburnums and other alpines are seen

The sacred Bidang lake Kapoop, and moraines. The water
of these lakes are icy cold with no aquatic vegetation even
nlrae were observed. One should be carefill in walking
over the soft beds in case the bed is too soft and the chances
arc to sink down in the bed

h a at e. Crmlfes tree (Pieen mmWQ #ihmvkg Mas 611 the bmk mmpod kolrl (BB
~r:Yla~dans8teahaerW4mamaBPI1!211~ouriel1&t6e~bQ@~~

Portion of the snow-covered Nathu-La range with frozen lake (just below)
wbich after the ice melts l o o b beautiful emerald green

The snow peaks with Thangu bungalow sheltered below the Thangu-ridge. The valley8 and river-beds ere dooted with. the
lumal alpine scrubs. On the right is the cave where SP J.D. Hooker took shelter with his portem. The cave % cosy
and warm when fire 18 kept burning

me kdmg mmarterpPlmplrertpt
with Dn 8tearn, Ulr be114 WP with
rllB tbo r a m

Tibem

Rhododendron Wightii in Bower
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List of Coloured Plates
Rhododendron hodgsoni Hook f.
..
..
Rhododendron falconeri Hook. f.
..
..
Rhododendron arboreum S. M.
..
..
Rhododendron campanulatum Don. Var. wallichii, Hook, f.
Rhododendron grande Wight.
..
..
Rhododendron barbatum Wall.
.
.
Rhododendron dalllousiae Hook. f.
.
Rhododcndron fulgens Hook. f.
.
..
Rhododendron wightii Hook. f.
..
..
Rhododendron lanatum Hook. f.
..
..
Rhododendron thomsoni Hook. f.
..
..
Rhododrnclron thomsoni Hooli. f. Var candelabrum Hook. f.
Rhododendron glaucum Hook. f.
..
..
Rhododendron setosum Don. . .
..
..
Rhododendron nivale Hook. f.
.
.

.

..

.

.

Rhododendron roylei Hook f.
Rhododendron lepidotum Wall

.

Anemone obturiloba
.
Meconopsis simplicitolia
Meconoptis nepalenrir,
Magnolia campbellii
Talauma hodgroni
Duabanga ronneratioider Ham.

..

..

Agapater talign
Pentoplemygum rerprnr
Decai~eneainmignis

..
..
..

..
..

.
.

.

.

.

..

..
..

..
..
..

..
..

..

..

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

List of Plates.
Top Left to Right-Magnolia campbellii showing young, pink flower with sprouting
leaves. Talauma hodgsoni showing venation 00 the leaves, position of
flowers and many ovules.
Bottom Left to Right-Michelia lanuginosa with flowers i n the axil of leaves and with
carpels i n loose spike. Michelia excelsa with white, sweet scented flowers sticking
out of the axils of the leaves.
Top Left to Right-Holboellia latifolia, Decaisnea insignis, twigs with the leaves, flower/
buds and flowsrs and position of the ovarias.
Bottom Left to Right-Berberis angulosa with flowers and fruits. Podophyllum emodi
with leaves, flower and fruit.
Top Left to Right-Berberis umbellata. Berbaris wallichiana
.
.
Bottom Left to Right-Berberis insignis. Berberis aristata
.
.
..
Top Left to Right-Dicentra scandens. Cathcartia villosa
..
.
.
Bottom-Meconopsis simplicifolia
.
.
.
.
.
Top-Capsella
bursa-pestoris.
Bottom-Cardamine hirsuta
.
Viola serpens
.
.
Right to Lzft-Skimmia laureola-Coriaria nepalensis
Top Left to Right-Stellaria media. Stellaria sikklmensis
.
.
.
Bottom-Stellaria ulgionsa. Stellaria longioima
.
.
Top Left to Right-Hypericum patulum
.
.
..
.
Bottom Left to Right-Hypericum hookerianum. Hypericum japonicum .
.
Top Left to Right-Geranium nepalense. Oxalis letilolia, (No description)
.
Bottom Left to Right-Oxalis conriculalata. Tropaeolum majus (no doscription)

..
.

..

.

.

.

..

.

..

..
.

..
..
.
.

.

Top Left to Right-Impatiens puberula. Impatiens arguta
..
Bottom Left to Right-Impatiens juripa. Impatiens urticifolia
Top Left to Right-Parochetus communis. Trilolium repons
Bottom Left to Right-Desmodium tiliaefolium. Indigofera dosur
Left to Right-Docynia indica. Cotoneaster microphylla.
Top Left to Right-Prunus puddum (P. cerasoides) Prunus domestics.
Bottom Left to Right-Prunus penica. Prunus padus.
..
Top-Spiraea bella
Bottom-Rubus andersoni, Neillia thyrsiflora
.
Top Loft to Right-Rosa macrophylla potsntilla fulgene
Bottom Left to Right-Rosa sericea. Phrladelphus coronrrius.
Top LoH to Right-Osbeckia crinita. Osbockia stellata
.
Bottom-Oxyspora paniculata
.
Top-Herpeto8permum caudigerum, Begonia josephi
.

..

..

.

..

.

..

.

..
.
Bottom Left to Right-Brgonia megaptera. Begonia laciniata ..
Hycrocotylo jrvanica.
..
..
..
Right to b?t-Aster sikkimmsis, Aster stracheyi
..
Top Loft to Right-Deutzir corymbora
..
..
Bottom Ldt to Right-Dichroa

..

..

lobriluga, Saxilrrgr flagrllorls

.

.

.

.
.

.

.

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

.
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.
..
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.
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Animane oblusiloba D. Don.

Meronopsis nepalensh Wall.

Duabanaa sonneraioides Ham.

Agapetes salipum Hkf. &

T.

i;'
To Left to
ht-HolbaeUla latifolla, Decahea h i
wit1
the l e a v ~ ~ o w e r - b u dand
n flowers and position of e

is, twig.^
ova&

Bottom Left to RighO-Eerbeda anplosa with flowprs and fruits.
Podophyllum emodf with leavos, flower and f d t

Top Left to Rlght-BerberPs umbellata. Berbaris wallichiano
Bottom Left to Right-Berberis Pnslnnis. Berber16 arlstata.

'

Top Left to Rtght-Dieenka eraadene. Catbrartla villosa
Bottom-Moconop$ig stmplic&oolia, an dpine form

Top--Capuella bursa-partorb.
Bottom-Cardnmtne h h t a

Top-Moh -em

Skimmia laureola

On p. 221

Tap Left to Right4tellaria media. Stellaria slLkimensiu
Blttom4tellarla oliiinoss. Stellaria loaglraima

Top LePb to Wgbt-Xypefi~um palulum
Bottom Left to Rlght-Hyperlenm
hoolerlnnum,
japonicum

&perlimn

Top Loft to RfgWeraninm nepaulense. Oxalb Iatlfolia
Tropaeolum majus.
Bonom Left to Rlglrt--Oxalir comfcmlalata. Tropneolnm mnfos Limb

Top Left to Right-ImpaNena puberula. Impariem agnta
Bottom Left to Right-Impntiem juripa. Impatiens urtidfolia.

TOP Left to Right-~amhetus csmmunls Trlfollum roimna.
Bottom ~ r l tto Rint-Darmodlum tillaefolfum IadlmRn
dorur.

Docynla indica. Cotoneaster microphylla

Top Leh to Right-PNIIIU

pudum-(P. cemsoidos Dm) Pranus

domentica

Bottorn Left to Right-PNnw

pedcn. Pmmu padus

Top--Spiraea bells.
Bottom-Rubur
andersoni Ne~lliathyrseflora

Top Lett to Right-Rose macrophglla. Potentina iolgens
Bottom Left to Right-Rosa sericea. Pheladelphos comnarl~

Top Left to Right-OsbecWn crlafta. Oabeckia stellate
Bottom--Oxpspora paniculata

Top Left to RlghCHerpetospermnm caudigermn %PnfII fompht

Aster SUrWmensis
Aster Stracheyi

Top Left and Rleht-Dentria stamlnear Br.
Bottom Left and Rlght-Dichroa fellrifuga Lour. Saxlfraga
flagellarfc Willb.

w
Rhododendron falconed Ho0k.f.

Rhododendron grande Wight
Rhododendron arboreum SM
\
Rhododendron Roylei H0ok.f.

Rhododendron campanulaturn Don. Var. wallichii, H~0k.f.

~

Rhododendron barbaturn Wall.

7

Rhododendron dalhousiae H0ok.f.

Rhododendron wigh#i Hook.f,

Rhododendron thomsoni Hook.f.

Rhododendron thomsoni H0ok.f.

Var. csndelabnun Ho0k.f.
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Rhododendron glaucmn H00k.f.

A

I

Rhododendron setosum Wall.

Rhododendron dvale HooU.

Rhododendron roylei H0ok.f.
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..
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rallora Lindl . . .
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..
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..
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..
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trigosa Hk . f . &
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..
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hippoca~t.mumLinn .

..

...

. .

..

255
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auricbleta H k . f .

at~echyophyllumHiern

..
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discolor Clerke
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.
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ciliolata Edgew.

Aster Linn.

..

himalaicus Clarke
sikkimensis Hk. f. & Thorns.

glanduligera Edgen.
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Bidens Linn .

.

..
..
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deprrssa Hk . f . & Thorn
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fusc~pappaBenth .
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gracilipes H k . f .
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capitata~Wal1
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geraniifolia Hk f . & T.
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juncea Wall .
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Cruciferat
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crenlilata Roxb .
Cremanthodium Benth .
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reflexa Roxb .
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Delbergia Linn . f .
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Dilleniaceec
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..
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pentagyne Roxb.
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rimosa Roxb.
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285

gyrans DC.
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btifolium DC.
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..
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..
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..
..
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..
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..
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..
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Epilohi~uuLinn.

..

..

:~lpinriinL i n r ~ .

..

(lriginifolium L a i ~ ~ k .

..

rrt.ir11lnt.11111
Clarke

..
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s t e r ~ u l i a c eBentrll.
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E(:lipt,n Linn
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..
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..
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tddaolides
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tnragona Wight
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..
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(Inbin, Dine

361
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332

mallichii Wight,

360

])rt,iolnt,aHlr. f.
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..

252

cchinatns Wall.

..

..

237

252

frigidus Wall.

..

237

r~~higinosuln
B1.

2.52
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238

..

E r y s i ~ n n Rinn.
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238

defirxmn Hk. f. R. T.
f~lniculonnmHk,f.
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237

T.

xrngarw Wnll.

I~~ngisiliqu~lrn
Hk. f. (k .Z.

139

p a c l l y c a r ~ ) ~Hk.
~ m f. $ T.

139

..

Ery thrinn T,in~l.

2 9 ~

nrhorescens Iloxb.
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..

291

..

29 1

si11)rro~a
Roxb.

..

290

rilgnnl Mnw:.
Frrgvnin Lint1

.

Eupotorinln Linn

..

237

..

446

rnnnabinum Linn.

446

olroratuln Linn.
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291

~ t r i c t nRoxh.
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B1.

Eurya Thnnb.
nc111ninat.a DC.

..
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..
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..
..
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..
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c,lnviHora Roxh.

..
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E n t r m n Ur.
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vesca Linn.
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..
..

nepalensc Sw.
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.Geranium Linn.

..
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polyanthes Edge~r.

..

463

refra.ctliin Edgen-. . .
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\\-n.llichianuruSn,.

..

Galium Linn.
;~cutumEdgcl\\-.

..
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aparinc, Linn.

..
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hirtiflorum Req.

..
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Kunzea.na. Br. & Auch.

..
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Gcum Linn.

pi~radoxumMaxim .
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rotunditiroum Linn.

437

..
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..
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luteo-nlbuin IAinn.
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Ga~nhlcaClnrlir.
cilinta (:lnrkr

..
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nepalensis D.
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cerastioides D. Don
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Hedyotis Linn.
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scandens Roxb.
stipulata Br.
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cnudigerum Well.

..

Heynea Roxb.

..

trijuga Roxt).
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..

fragrans R,oxb.
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mutabilislinn.

..
rosa-sinrnsis Linn. . .

pungens Itoxl-J.
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..
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syriacus Linn.
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nspera D. Don
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rotnndifolia Kerb...

..

:rrgutic HI<. f. & T.

..
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ba.ls:lmin~~
Linn.
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..
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bicornuta \l?all.

..

204
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cathcartii .Hh. f.

..

209

..

chinensis Linn.

..
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c:ynibjf(,la.Hkf.

..
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..

ciiscolor \Vnll.

..
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finlGria.tn Hook.

..
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flnricl:~Hk. f.

T.
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J l ~ r p i aHanl

..
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H p e n o d i c t r o n Wall.
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pa,rasiticus Wall.

..
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&
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petiolulstum Hk. f. & T.
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d i p y r e n ~Wall.

..
..
..

fragilie Hk. f.
gndajam Colebr.
insignia Hk.f.

.,

..
..
..
..
,.
I

t

roylei \Yt~.lp.
scn1,ricla DC.

209

..

..
..

~piriferHk. f. & T .
~tcnanthnHk,f.

..

eulcata U'ell,

,

.

210
210
208

Page

Page
No.

No.

..
..
..

..
..
..

..

atropurpurea Ham.

..
..

dosua Ham.

..

..

275

lrptostachyrt DC.

..

273

p~~lrliella
Roxb.

..

..
..

274

trilobats Colebr.
tripetala Roxb.
-

urticifolia Well.

Indigofera Linn.

201
216

bractegta Hh. f. 8 T.

273

breviroetris Champ.

254

dissecta D.Don

..

469

cappa, DC.

..
..

..

461

eupatorioides DC.

..

..

hookeri Clarke

..

..

nrrvosn Wall.

..

..

..

..

Innla Linn.

Itca Linn.

..

I x o r ~Linn.
acuminata Roxb.

..

coccinea Linn.

..

..
..
..
J

Jhmbosa

..

vulgarie DC.

..
..

..

349

..

349

K
Kaoxia Linn.
oorymboss Willd.

..

.,

..

duhyaea Clarke

..
..

gracilliflora DC.

..

gmcilis DC.

..

hastatn. DC.

..

lcssrrtiana Clarke

..

mnci.ant,ha.Clarke

..

mncroqhiza Hk. f.

..
..

Lager~troeminLinn.

..

nlacrophylla Wall.

..

Lactuca L b .

426

flov regime Rep:

.!

pa,rviflorn Roxb.

..

1,aggera Sch. Hip.

..

nlnta Sh. Bip.

..

f l ~ v aBenth.

..

Leea Linu.

..

..

alnta Edgew.

..

criepn Willd.

..

macrophylle Roxb.

,

2 .

Page
No.
s m bucinn

Page
No.

Wiled.

..

265

..

467

..

139

Leguminofiae

decipiens Hk. f. &

T.

..

408

glabrata Wall.

..

400

hispida Pall.

..
..

..

406

mncrantha DC.

..

..

406

obovata Royle

..

..

407

spinosa Jacquem.

..

..

408

..

407

..

..

147

himalyeensis Edgew.

..
..

148
148

..

148

..
..
..
..

413

Eeontopodium Br.
alpiniim Case
Lepidium Linn

capitaturn Hh. f. &

T.

Leptocodon Linn.

140

493

gracilis H11. f. & T.
Leptodermis Wall.
lallceolat~Wall.
h s p c d e z ~Mirh.
gerardiana Grah.
Ieycestrrjn Wall.
f o b o s e Well.

.
..
..
..
..
..

433
434
258
259
408
409

glaucophylla Hk. f .

194

h u m

Linn.

..

lg4

errct,n Kk. f.
pgramidnlio Wdl.
Iionircra Linn.
nuguotifolic Wall.

Lythr~ceae

106

..
,.
..
..
..
..

Lucnlia Sweet

gratissima, Sweet

..

afinis W~11.

nutarm Benth.

grandifolia Ghose

..

u~itnti~simum
Ib.n.

multicnulis Wall.

409

heae

h b e l i n Linn.

Lychnis Lim.

..
..
..
..
..
..
M

492
493
493

I

406

407

Maddenia Hk. f. & T.

..

himnlaica Hk. f. & T.

Malvaceae
malve Linn.

..
..

,

.

-

413
413
358

pege
No

verticllata Linn .
silvestris Linn .

. .
Mnngifera Linn .
..
indica Linn .
..
Nrconopsis Vig .
..
horridula Hk . f . & T .
nepalensis Do .

. .

..

AIedinilla Cfiud

.

..

Mimosa Linn .

..
..

pa.uciflora Hk . f .

. .

..

. .

..

RIelastomaceee

..

..

Melastoma Linn .

..

..

Um .

..

malabathricum

normale D. Don

..

..

Meliaceae

..

..

Melochin Linn .

..

..
..

corchorifolia Lima.

scanden8 Willd .

..
..
..
..
..

..

Mikmia Willd .

Millettia W . & A .

himnlayana ~k . f .

rubicunda B1.

176

..

..

..
folia Hk . f . & T . . .

robust.a Vig
simplici

..

.

. .

..

..

pudica Linn .

..

..

Modccca Lam .
trolohatrs Roxb .

. .
Morina Linn .
..
longifolie Well . . .
polyphylla Wall . . .
Morinda Linn .
..
citrifolia Linn . . .
Mucuna Adnns .
..
mficrocarpa WaU

.

monosperma DG .

..

nigricam (Lour) Ilteud.

..

Munronie Wight

..

wallichii Wight

..

Mnrmya Linn .

..

exotica Linn .

Melothria L ~ M
.

..

..

indicn Lour .

..

..

..

..

frondosa Linn .

..

..

inrana Wall .

..
discolor Wall. . .

..
..

macrophylla Well .

Microgloclse DC .
alhescena Clarka
Microtropis Wall .

koenigii Spreng.
Mi~ssaendaLinn .

..

. .
..

. ...

roxburghii Hk f

Mpriactio. Lesr.
nepalenois Less.

..

448

Olacinae

448

Oldanlandia Linn.

. .

mallichii Lcss .
wightii DC.
Myricaria Dcsv

paniculata Linn .

.

gerlllnnica Desv .

..

Onagraceae
162

Myrtnceao . . .

Ophiorrhizo Linn .

..

Nardostacl~ysDC.

440

nutans Clnrlrc

.

440

ochrolcuca Hk.f.

jatanlnnsi DC

..

nudicaulis Roth

448

Nasturtium Br .

136

..
..

rosea H1c.f.

rnontanunl Wall .
palustre DC.
Natsiatum Ilam .

232

herl~eticumHam .
Kyssa Linn .
scssiliflora IIk . f.

..

0 hna Linn .
pumiln Ham .
Oenanthc Linn .
thomaoni Clarke

..

trcutleri H1r.f.

402

..
cl~incnsisLinn . . .

402

cru~itaI3enth.

232

Osbecliia Linn.

. .

ncpnlellsis Hook .

0
Ochnnceae

.

225

nutans Wall .
rostrab D.Don

220

220

stelltlta W ~ I. I
Oxalis Linn .

..
..
..
..
..

. . .

388

actoeella Linn

388

col*niculats Linn

...

.

grltethif Edgew k Plh.f.
letifolio H

. Ben . . .

.

..

Oxyspora DO

paniculate DO

...

..

..
..
..

356

P

..

Paederla Linn .

..

foetida Linn .
Paramignya Wight

...

..
Parnaeaia Linn .
..
mysorensis Heyne ..
monophylla Wight

nubicola Wall .

. .

..

ovata Led& .

...
..

tenella Hk.f. & T
Parochetua Ham .
communis Ham
Pwsiflorem .
Passiflora Linn

...

.

edulis Simr

..
..
..

nepalensie Wall.
Pavetta Linn

.

indica Lim .

..
..

. . .
lerchenaulti Seem . .

Pentapanax Seam

rroemoeum &ern

...

..
Philadelphus Linn . . .
etipuleta Hk.f.

..
..
..
..

222

..

335

emblica Linn

..

335

Phyllocactus Link

335
336

Picrasma BI .

..
..

..
..
..
..

..
..

436

435

221

336

279
272
365

coronarius Linn .

..

..
..

Photinia Lindl .
mollis I3k.f.
Phyllanthus Linn .

. .

. . .

nepalensia Benn .
Picris Linn .

..
..
..

hieracioidea Linn . . .
Pieris D . Don .

365

formosa D . Don

368

ovalifolia D . Don

..
..
..
..

..
..
..

368

villoea Hk.f.

427

achilleifolia Clarke.

..

394

aoronemaefolie. ~ l a r k e

a06

belle Clarke

395

diversifolia DC .

..
..

.

..
. .

Page

Page

No .

No .

..

hookeri Clerke

ambigua Camb

eikkimensia C l e r h

..

wallichii Clerke

.

..
..

Piper Linn

betle Linn

.

..

Piptanthus D . Don
nepalenais D . Don
Pithecolobium Mart .

..

Potentilla Linn.

...

fdgem Wall.

. .
..

Grif6thii Hk.f.

kleiniana W. & A

.
..
..

mooniana Wight
truUi€olia Hk.f.

..

Pratia Gaud.

..

begonifolia Lindl . . .

..
..

mortane Haask
Pleurospermum HofFm

.

..
hookeri Clarke
..
sikkimenae Clarke . .
Polygeleee . .
..
Polygala Linn .
..
arillata Ham . . .
apiolena Clarke

glomerata Lour . . .
aibirice Linn .

..

4riphylla Ham .

. .

Prenanthes Linn.
scandens Hk.f.

..

sikkimenaia U . f .

..

..
..

Prinsepie Royle
utilia Royle
Priotropis W. & A .

. .

cytisoides W. & A .

.

..

acuminata Wall.

..

Prunus Linn

.

cerasoides D Don

..

..

303

communis H u h.

..

..

304

...

..
..
..
..

304

domastica Linn

nepalenaia Kooh
padus Lmn

.

..

Portdoas Lii

. . .

Oh~eoLinD

pufs

wsu.

.

pereioo Benth

..
..

..

. . .h6ketah .

303
303

ma
(coloured)

fPnqo

..

438

..

429

vestita \Val1

...

430

wallichii Hk . I1

..

428

Psychotria Linn .
calocarpn Icurz
denticulata Wall
erraticn. Hk.f.

thomsoni Ring

Pterospermum Schrcb .

183

acerifolium Willd . . .

182

325

..

..

326

.

..

493

fasciculata DC

..
..

R

..
dumetorum Lamk .

. . .

pcduncularis Crah .

.

2 92

..

305

phaseoloides Benth
Pygeum Caertn .

acuminatum' Coleb.

306

glaberrimum Hk.f...

306

montanum Hk.f. . .

306

..

323

..

324

. .

326

Pyrus Linn .
communis Linn .
griffithii Dcne .
insignis Hk.f.
malus Linn .

..
..

sikkimemis Bk.f.

..

tetrasperma Benth C B . f .

4!24
423

..

uliginosa DC

. . .

Raphanus Linn .

..
..

..
..
..

..

..

..
mallichii Br .
..
Reinwardtie Dumort . .
tetragyna ~ l a n c...
h

..
..
..

..

195

..

..

241

..

605

eativus Linn.
Reevcsis Lindl .
pubescens Mast .

328

Rhemneae

..

424
141
141
182
183
183
195

Rhamnua Linn .

microphylle Wall . . .
rhamnoides Hook . f .

327

..

..

Pueraria DC .

..

.

..

430 Randia Linn

ipecacnanha S:olies

.

..

h'o

nipalensis Laws .
327

..

...

Rhododendron Linn

J'n~cr

No.

arboreum Sm.

..

nrgcntcum H1i.f.

..

..

ciliaturn Hk.f.

..

cooperii Bailey

..

500, 607,
612. 513.

nrgipeplurn Bailey
auclilsndii H1c.f.

..

..

barbatum Wall.

..

.

..

..

brachysiphon. Bailey

..
..

calopl~yllurnNutt.

..

507, 613,
625, 631.
619, 620.
621, 522,
627

blandfordiaeflorum, Hk.f.

boothii Nutt.

606, 531.
624

campylocnrpum Hk.f.

cretrefiorum.

..

..

dignebile.

..
..

edgeworthii, Hk.f.
elaeagnoides H0ok.f.

608

papillaturn.

609

esimum, Nutt.

..
..

falconeri Hk. f.

..

fulgens Hk.f.

..

glaucum Hk.f.

..

grande Wight

..

508
508, 517,
522, 627,
637.

campanulaturn D.Don

deleime

507, 613,
617, 518,
619, 622,
623, 626.
633

..

613, 617,
623, 627,

..

609

h m o n i u m Bailey

page
No.
hodgsoni Hk.f.

..

hookeri Nutt.

..

..
..

..
kendrickii Nutt. ..
Keyaii Nutt.
..

..
..
..

500

..
..

..
..

606

igneum Nutt.

kingianum Watt.
laneturn Hook. f.

615, 624,
630
608

608

Page

lanigerum Nutt.

..

..

lepidotum Wall.

..

..

608, 614,
516, 621,
528. 640

lucidum Nutt.

..

..

608

pendulum Hk. f.
polyandrum. Bailey

..

600

prainianum Koord.

4 .

606

..

..

mamsderianum.

..

..

640.
509

808, 628,
636.

..

..

rhabdotum Bail(y

..

riparium.

..

..

608, 614,
521, 625,
637.
600

..

609

roylei Hk.f.

..

..

609

613, 617,
623, 627,

609

pumilum Hk.f.

alignurn Hk. f.-Lepidotum.
Wall.
mtosum D. Don

maddeni Hk. f.

..

..
..

pspilletum Bailey

508

608, 613,
614, 621,
526, 634.

No.

..

..

tW11

..

shepherdii. Nutt.
thomsonii Hk.f.

..

..

nilegiicum Zenk.

..

..

607, 612

thyodoum. Bailey. .

nivale Hk. f.

..

..

608, 613,
614, 621,
629, 638

triflorum. Hook f.

..
..

vaccinioides Hk.f.

..

wallichfi

Hk.

628, 629

506

.

wightit Etk f.

. .

..

813. 617.
620. 633

..

607

..

..
..

. . .

..

neyledcum Booth
Rhue Linn.
i n e m H k. f

semi-alata Mum .

Wallichii Hk . f

..
..
..

...

Rhynchospermum Reinq .
verticillatum Reinw .

..
..

..

Ribea Linn .

grBthil
262
263
262

euccedanee Linn . . .

.

desmocarpum H k. f . & T
glaciale Wall.

263

448
340

..
..
..

..

..

410

..
cordifolia Linnl. . .
eikkimeneis Kurz . .
Rubus Linn .
..
souminetus Sm . . .

..

436

..

4

..

Rubia Linn .

..
..
..

lineatus Wall .

. .

.

moluccanus Linn
paniculatus Sm .
treutleri Rk. f
Rutaceae .

..

...

..

..

8
447

. .
griffithii H l t . f . & T.
Rosaceae.
..
Rosa Linn.
..
macrophylla Lindl .
eericea Lindl. . .
Rubiaceae

Hk. f. . .

264

34 1

..
..
..

...

alydnur Wall

340

341
302
319
319
302

430
3
309

..
..

Sabiaceae.
Sabia Coleb.

campanula ta Wall .
leptandra Hk. f . & T.
limonirtcea. Wall.

..
parviflora Wall. . .
Sagina Linn .
..
procumbens Linn

...

..

Salacia Linn.

membranacee Lawe.

..
malabarica Schott. et Endl .
Salomonie
3
6 Lour .
..
Galm~lia

..

cantoniensis Lsur
Sambucus
0
8 Linn.
adnata Wall.

.
..

..

pags

Pags

No.

Bamydaceae

..

Banicule Linn.

.,

Sanicula europsee Linn.

..

Sapindacene
Sspindus Plum.
attenuatus Wall.
Sircopyramis Wall.
napabusis Well
Blurauja Willd.
fasciculata Wall.
napoul nais DC
punduane, Wall.
Sexifragaceae
Saxifraga

Li.

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

1'70

384

..
..

Sodum T.inn.

3%

asiaticum DC.

25 1

buplGursidea Wall.

254

elongat~imWall.

356

fastigiatum Hb.f. & T.
himalense D. Don.
humila Hy. T.

169

multicaule Wall.

16'
169

trifidum Wall.

330

trullipctalum Hk.f. &

331

..
..
..

3 32
333

..

Selinum Linn.
papyrac km clalte

Senccio Linn.

micrantha Edgew.

333

alatus Wall.

nutane Hk. f. & T.

332

..
..
..

..

..

alainus Clarko

T.

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

T.

purpurescena Hk. f. & T.
etrigosn Wall.

333
332

umbe!!ulata Hh. f. & T.

333

&himn Reinw.

..

..

palpebrata Hk. f. &

hoolteri Clarke

..
..
..

tenuifolium Wall.

acuminatus Wall.

Scobiosa Linn.

..

..
..
..

333

pallida Well.

..

..

357

331

..
..

168

cordigere Hk. f. & T.
diversifolie Wall.
flagllar a Will~l
ligulatrr Wall.

No.

..

443

110

xxiv

..

di\~ersifoliueWall.
gracilifloru~DC.

..

..

chrycantl~emoideeDC.

..

kunthisnus Well.
ligularia Hk. f.

..

..

..

Page

pwe
No.

No.
nndicaulis Hem
mortoni Clarke

..
..

quinquelobus Hk. f. & 'P.
retusus Wall.
scandens D. Don
tetrandus Ham.
tetranthus Ham.
triligulatus Ham.
wallichii DC.
Shorea Roxb.
robusta Gaertn.
Shuteria W. & A.
hirsuta Baker
vestita W. & A.
Sida Linn.

..

cordifolia Linn.
rhombifolia Lim.
Simarubeae
Sisymbrium Linn.

..
..
..
..
..

..

..

..

..

..
..

..
..
..
..

himalaicum Hk. f. & T.

47 1

oleraceus Linn.

47 1
474 Sonerila Ronb.
472
473
47 1
473

kurzii Clerke
Spergula Linn.
arvensis Linn.
Spemecoce Linn

472
474

hiepida Linn.
Spiraea Linn.

174

aruncus Linn.

174
287
287
28,
176
177
176
224
137
137

bella Sime
callosa Wall.
fastigiata Wall.
Stachyurus S. & Z.

Skimmia Thunb.
laureola Hk. f.
Smithia Ait.
hlnnda Wall.
cilihta Royle
grandis Benth.
Solidago Linn.

..

..
..
..

Stellaria Linn.
bulbosa Wulf.
crispata Wall.

asper Vill.
ervensis Linn.

220

lahata Hk.f.
media Linn.
paniculate Edgew
saxatiljs Ham.
sikkimensis Hk.f.

..
..

279 StercaIiaceae

..

488

fulgcl~sWall.

488

roxburghii Wall.

488

villosa Roxb.

..
..

."
..
..
..
..
..

..
..

subllrnbellata Edgew
uliginosn Linn.

280
279

469
469

...

dccu~nbensEdgew i

..

virga-ni~renLinn.
t3onchns Linn.

137

..

himalaicus Hk.f. & T.

lol~gissimaWall.
mollissimum C. A. Mey.

..

..

Sterculia Linn.
coccinea Roxb.

..
..

..
,

.
..

162

.
Tetrameles R . Brown...
nudiilora R . Br . . .

265

Thea Linn . . .

428

coronaria Br

.

..

..
..

Tamariscirleae

..

483

..
chinensis Linn. . .
drupifera Lour
..

. .

484

sinensis Linn

..

2-76

Tapiria Juss
hirsuta Hk . f .

428

. .

Taraxacum Hall
officinale Wigg .
Tephrosia Pers .

265

..
Terminalia Linn.
..
belerica Roxb . . .
chebula Retz . . .
crenulata Roth
..
andida DC.

.

Ternstroemiaceae.

347
347

tithonia Desf . ex Juss

346
347

..
..

Thlaspi Linn .

diversifolia A.G. ray

347
346

Trachydium Lindl

.
hookeri Planch . . .

249

Tree Dahlia

249

Australian daisy

1anceolarium~Planch

249

Trevesia Vis .

.

249

rumicisperma Planch

. . .

novem-jugum Clarke

166

Tetrastigma K . Schum

. . .

..
alpestre Linn. . .
Tiarella Linn .
..
polyphylla D. Don .
Tjliaceae. . .
..

276

myriocarpa Reurck & Muell
tomentosa Bedd .

serrulatum Planoh

xxvi

palmato Vie .

..
..
..
..

.

Page

Page
No.

No.

343

verticilleta Hk.f. & Ta.

343

Vacciniaceae.

368

Vaccinium Linn.

..
..

dicaelospema Clarke

37 0

dunalianum Wight

..

369

glauco-album Hk.f.

himalensis Clarke

gualiheriaefolium Hk. f.

369

nummularia H.k.f. & T.
463

.
..

p r o c u m b Linn. .
Triplostegie Wall.
glandulifera Well.
Triurnfetta Linn.

..
..

pilosa Roth

..
..

rhomboides Jao.

..

a m u e Lii.

Tropacolum Linn.

ma jus Linn.
Turpinie Vent.
pomiiere DO.

..
..
..
..

..
serratum Wight . .
sikkimense Clarke ..

retusum Hk.f.
463
441

441
188

Valerianeee.
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Addenda and Corrigenda
Page
Page
Page
Page
Page

1, bottom line 30, delete '2'.

.

..

10, paragraph 1, 1.4, delete (Sketch 11).
12, paragraph 2, 1.Y Pedicularies = Pedicularis.
13, paragraph 1, 1.18, delele 'cotoneaster', 'Lilliun' = 'Liliun~', 1.12, Frageria = Fragaria.
20, paragraph 1, 1.4, Coloniaster, Cotoneaster, 1.6, Sassurea = Saussurea, 1.28,
Pyrenthrurn = Pyrethrum.
Page 25, paragraph 1, 1.9, 'from' to be 'for'.
IJage 26, paragraph 1, 1.16, psendo-sabina = pseudo-sabina, 1.34, Spireaea = Spiraea.
Page 30, below photo 'Quercas' = 'Qucrcus'.
Page 36, paragraph 5, 1.1, 'baccate'= 'baccata'.
Page 36, paragraph 6, 1.1, 'Englehardtia'= Engelhardtia'.
Page 39, paragraph 4, 1.8, 'Torrenia'= 'Torenia'.
Page 40, paragraph 1, 1.1, 'Notoshaete = 'Notichaete', 'Urticeae' 'Urticacae'.
paragraph 2, 1.4, 'Cucorbitaceae' = 'Cucurbitaceae'.
\
Page 42. last paragraph, bottom I., 'Veronisa' = 'Veronica'.
Page 43, paragraph 3, 1.2, 'Elsholsia'= 'Elshltzia'.
Page 45, paragraph 1, 1.5, 'Eleagnus' = 'Elaeagnus'.
Page 58, paragraph 2, 1.7 and 8. 'Penguicula' = 'Pinguicula'.
Page 59, Altitudinal conc- bUU0 ft.'-'Englehardtia'
= 'Engelhardtia'.
Page 65, paragraph 3, 1.10, 'Albezzialebek' = 'Abizzalebek', 'Stepulate' = 'Stipulcte', 17, after
D~yopteris,there should be a ','.
Page 66, paragraph 3. 1.2, 'Drypteris' = 'Dryoptris'.
Page 67, paragraph 1, 1.2, 'Davallip' = 'Davallia'.
Page 68, paragraph I . 1.9, 'Santra' = 'Suntala'.
Page 69, paragraph 3, 1.5, 'Sikki~iientsis'= 'Sikkiniensis'.
Page 88, under Hooker, 1.16. 'drowings' ='drawings1.
Page 99, paragraph 1, 1.3, 'redical' = 'radical'.
Page 122, above paragraph 2, 'NEPALENIS' = 'NEPALENSIS'.
Pagc 122, abivc paragraph 2, 'NEPALENlS'= 'NEPALENSIS'.
Page 126, below paragraph 3, 'nipaulensis' = 'nipalensis'.
Page 126, below coloured plate 'nepalensis' = 'nipalensis'.
Page 130, paragraph 3, 1.6, 'Alulkthang' = 'Alukthang'.
Pagc 133, paragraph 4, 1.6, 'Edinbergh' = 'Edinburgh'.
Page 137, paragraph 2, 1.5, 'capitale' = 'capitate'.
Pagc 138, paragraph 3, abovc 'DEPLEXUM' = 'DEFLEXUM'.
Page 162, paragraph 6, 1.5, 'cannate'= 'connate'.
Pagc 162, below sketch-'Hyparicnln = 'Hypericum'.
Pagc 17 1, fooi-note, 1.1., 'gerns' = 'genus'.
Page 177, paragraph 6, 1. I., 'sccndens' = 'scandens', 1.2, 'scandant' = 'scandent', paragraph 6,
1. I., 'Iragrous' = 'fragrans'.
Pagc 185, paragraph 6 , 1.5, 'ampanulate' = 'campanulate'.
Page 2 14, paragraph 5, 1.4, 'acuminente' = 'acuminate'.
Page 218, last paragraph, last linc, 'Mehsta' = 'rhesta'.
Page 223, paragraph 8, 1.3, 'cronison' = 'crimson'.
Page 225, Top--1. 'BUCEA' = 'BRUCE'.
Pagc 240, above paragraph 4, 'Wall.'= 'Laws'.
Pagc 244. above paragraph 5, 'Wall.'= 'Laws'.
Pagc 246, paragraph 6, below paragraph 6, below paragraph 6 , author's name 'Sub.'='Sieb'.
Page 250, paragraph 5, I .2, 'quinate' = 'cuneate'.
Page 252, paragraph 3,1.2, 'irnperipinnate' = 'imparipinnate'.
Page 254, paragraph I, 1.4, 'Thyrpoid' = 'Thyrsoid', 3, 1.5, 'Hippocastanurn' = 'hippocastanurn'.

Page 259, paragraph, above para. 4, 'TURF'INA' = 'TURPLNIA'.
Page 267, paragraph 2, 1.3, 'acurnenale' = 'acurninate'.
Page 27 1, above paragraph 4, 'CRO'TOLARIA' = 'CROTALARIA'.
Page 273, paragraph 6, 1.3, 'herpida' = 'hispida'.
Page 2 74, paragraph 3,1.4, 'ut~pallae'= 'stipellae'.
Page 2 76, paragraph 5, 1.1, insert before 'Tea'-'plantations
of'.
Page 29 1, paragraph 1.3 and 10, 'arbonesceus' = 'arborescens'.
Y,lge 2\16, paragraph 1, 1.3, 'rnalhborica' = 'rnalabarica'.
Page 303; above paragraph 6, 'Ser' = 'Koch'.
Page 3 13, paragraph 3,1.3, 'crinite' = 'crenate'.
Page 334, above paragraph 4, 'CHRYSOPLENIUM' = 'CHRYSOSPLENIUM'.
Page 338, paragraph 2, 1.2, insert 'and' after blue.
Page 341, paragraph 4, 1.3, 'ebcaten' = 'elevation'.
Page 342, paragraph 4, 1.4, 'lancedate' = 'lanceolate'.
Page 343, paragraph 5, 1.2, 'trullipelaturn' = 'trullipetalurn'.
Page 351, paragraph 3, 1.1, 'Well.' = 'Wall.', delete 'E' after 'to'.
Page 364, paragraph 3, 1.6, 'f ni' = '4 in'.
Page 384, paragrap11 2, 1.13, 'meddows'= '~neadows', paragraph 5, 5, 103, 'jurid ='lurid'.
Page 403, paragraph 1,1.3, 'pnik'='pink', paragraph 3, 1.1, 'sadnata'='adnata'.
Page 4 i 0 , paragraph 4, 104, 'Anthocaphalus'='Anthocephalus'.
Page 413, paragraph 4, 1.4, 'Ciratissima' = 'gratissima', paragraph 4, 1.5, 'pinccana = 'pinceana'.
Page 438, paragraph 3, 1.4, 'Tabernaen~ontalra'= 'Tabernaernontana'.
Page 4J1, under Cinchona, add below paragraph 5 , '"The statement about the introduction of
Clnchona to Europe has recently bcen proved lo be incorrect. It is rectified in the author's
paper in "The Symposium on Cinchona cultivation in India-its past, present and future",
published in the Journal of Asialic Society-Vol. 111, No. 2. 1961.
Page 443, paragraph 4, 1.4, 'Thngu' = 'Thangu'.
Pagc 447, paragraph 2, 1.1, 'oclorotu~n'= 'odoraturn'.
Pagc 458, paragraph 2, 1.3, 'Nathuila' = 'Nathu-la'.
Page 460, above paragraph 4, 'GNAPPALIUM' = 'GNAPHALIUM'.
Page 466, paragraph 4, 1.1, 'Roxberghiana' = 'Roxburghiana'.
Page 472, paragraph 3, 1.1, 'illustrions'= 'illustrious', paragraph 8, 1.1, 'retisus'='retusus'.
Page 476, paragraph 1, 1.7, 'involcrebracls' = 'involucral bracts', 2, 1. '.' after Jalpaiguri.
Page 480, paragraph 3, 1.5, 'densety' = 'densely'.
Page 482, paragraph 3, 1.1, 'tal' = 'tall'.
Page 489, paragraph 3, 1.2, 'ampbxceaul' = 'arnplexicaul'.
Page 490, abovc paragraph 1, 'PRENATHES' = 'PItENANTHES'.
Pagc 492, above paragraph 6, 'LOBALIA' = 'LOBELIA'.
Page 396, paregraph 4, I . I , 'vacinium' = 'Vaccinium'.
Page 563, paragraph 1 , 1.6, 'Thengu' = 'Thangu', paragraph 3, 1.4, '1 3' = '1 13'.
Page 508, paragraph 2, 1.5, 'calophllurn'= 'calophyllurn'.
Page 500, paragraph 2, 1.2, 'Bulley' = 'Bailey', 3, 1.5, 'Ramsderianurn' = 'Ramsdenianuni'.
Page 5 12, p:~i.agraph2, 1.13, 'summar' = 'summer'.
I'age 5 13, p;lragraph I , 1.5, 'Hodghonii' 'Hodgsoni'.
Page 5 14. pragraph 1, 1. I 1, 'Cotoniaster' = 'Cotonexter', 1.14, 'lapedotum' = 'lepedoturn', 1. 18,
'Ranuu idus'= 'Ranununculus', 2, 1.5 and 6, Mandragora caulesccns is to be shifted and
inserted after Mvricaria germinica; 'germinica' 'gennanica'.
Page 5 11, paragraph 2, 1.15, 'Sikkin' = 'Sikkirn', 1, 1.27, 'vay' = 'veray'.
Page 517, paragraph 1.19, 'Mcddeni' = 'Madden?.
Page 521, paragraph 3, 1.4, 'elaeaginoides'='elaeagnoides'.
Page 523, paragraph 3, 2, 1.7, 'royalii' -- 'roylei', 1.6, add after descriptionk insert 'of the
common species'.
Page 527, paragraph 1, 1.2, 'drowny' = 'downy'.
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