Flora of India
Series 4

PLANT WEALTH OF NANDA DEVI
BIOSPHERE RESERVE

P K. HAJRA

&

BIPIN BALODI

BOTAMICAL SURVEY OF INDIA

BOTANICAL SURVLEY OF INDIA



© Government of India

Date of Publication @ 15 November 1995

No part of this publication can be reproduced, stored in a retrieval system, or
transmitted, in any form or means by electronic, mechanical, photocopying,
recording, or otherwise, without prior written permission of the Director,
Botanical Survey of India.

Price :

Published by the Director, Botanical Survey of India, P-8, Brabourne Road,

Caloutta-7O00 (01 ~nsvmece A o M TT ot Te ¥ B e b el
o DU composed at Computer Unit, Botanical Survey of India,

Northem Circle, Dehra Dun, 248 195, and printed at M/s. Deep Printers,
A-8, Mayapuri Industrial Area, New Delhi-110 064.



CONTENTS

Pages

Preface i
Introduction !
Area and Topography 3
Climate 6
Vegetation 7
Vegetation of glacial morine 10
Observation of flora of Bugyals 11
Utilitarian aspect of the flora 18
Ethnobotamy 23
Analysis of the floma 20
Dicotyledones 30
Monocotyledones 339
Gymnosperms 406
Pteridophytes 415
Selecled Biblingraphy 439

Index to Botanical Names 441



PREFACE

The basic objectives of the Biosphere Reserves are to conserve the
diversity and integrity of biotic communities of plants and animals within natural

and sermunatural ecosystems for present and future use; to safeguard the genetic

dwermtv on which their volution {li-‘nl‘ﬁl'l’i and to nrn\nr]e area anid facilities for

ecological and environmental research, education and training.

Over the years, the guidelines, for the planning and management of the
Biosphere Reserves have been expanded to make them more relevent to human
needs and economically and socially acceptable {o the populations concerned.
Despite various lacunae and imperfections in the realization of these ohjectives,
the primary functions of a Biosphere Reserve remains to facilitate in siru
conservation to atl forms of life along with its support system in its totality so
that it could serve as a referral system for monitoring and evaluating changes in
natural ecosystems, training of specialists and environemntal education.

Based on the recommendations made by the core group set up under the
Man and Biosphere Programme (MAB) of the Government of India, 14
biodiversity rich sites were identified for establishing Biosphere Reserves
throughout the country. Though the project documents of all the sites have been
prepared, yet only eight such sites are so far declared as Biosphere Reserves.
The Nandadevi Biosphere Reserve, which came into existence on 1st January,
1988, is one of them.

In the present publication an attempt has been made to document the
plant wealth of the Nanda Devi Biosphere Reserve based on a number of
botanical explorations in the area for over a decade by the authors themselves,
The flora of reserve comprises 793 species of vascular plants, distributed in 406
genera and about 120 families. These are arranged according to the Bentham and
Hooker's system of classification, except that the genera within a family and
species within a genus are arranged alphabetically to make it more user friendly.
Key to the genera under each family and that to the species under each genus
have been provided for easy identification. Besides, the data on phenology,
habit, habitat, etc. for each species has also been given. The book also briefly
provides data on plants of the Reserve with! considerable ethnobotanical
siginificance, It is hoped that the flora will be useful to Botanists,
Environmentalists, Researchers and the Managers of the Biosphere Reserve

alike.
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Aconitum violaceum Jacq. & Stapf



Local inhabitant of the area

A view of Trnisuli on way to Baguavasa
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Apple in cultivation around Tolma and Lata village




Cicer microphyllum Benth.



Podophyllum hexandrum Wallich ex Royle
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Pinus wallichiana forest

A coniferous forest with Sorbaria tomentosa in foreground



Saussurea graminifolia Wallich ex DC.
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Lopping from the Quercus-Rhododendron forest

A view of Dhauliganga valley



Acomastylis elata (Wallich ex Royle) Bolle



Alpine grassland with Rhododendron campanulatum bushes
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Alpine Grassland at Himtoli



Alpine grassland

Alpine grassland - Grazing



A view of subalpine forest

sed scrub vegetation

A view of EXpO



A view of coniferous forest

A view of mixed forest



Hanging Lichens - Usnea sp. A good fodder for the Musk Deer during
snowy winters
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Glacial moraine showing dominant vegetation of Saussurea obvallata



INTRODUCTION

The purpose of the formation of the Einﬂphere Reserve 18 to conserve in sifu
all forms of life, along with its support system, in its totality, so that it could
serve as a referral system for monitoring and evaluating changes in natural
ecosysteiis, The primuary UDJULIIVI:& ofi a Biosphere Reserve are i0 conserve ihe
diversity and integrity of biotic communities of plants and animals within natural
ecosystems, including the genetic diversity of cultivated crops and domesticated

animals and their wild relatives, studies on natural ecosystems and comparative
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training.

The varied physiographic and climatic conditions, met in different parts of
India, supports highly luxuriant and diverse flora than that of any other country,
of comparable size, in the eastern hemisphere. About 48,000 species, belonging
o various plant groups are estimated to occur in India. Of these ca 17,500
species are of flowering plants (Phanerogams) alone, whlch include ca 5000 taxa

The rich floristic resources of our country notwithsianding, our vegetational
wealth has considerably depleted, both qualitatively as well as quantitatively, in
recent times owing to various reasons. In this process many species of plants
bave suffered destruction and reached the threatened category, some are even
considered to have become extinct. The dependence of man on plant resources,
for his various basic requirements is too well known to be emphasised.
Ironically, however, the man himself began to destroy the same resources from
the advent of civilisation through various anthropogenic practices, particularly
the & nupuuauun of biotic activities in pﬁﬁrm«m forest ar eas, and the over-
exploitation of natural resources, thus seeking to transform the biosphere into
a sort of anthroposphere. This, coupled with the forces of population growth,
today threaten to destroy the delicate equilibrium that exists between the man

and tha hromb.  on
TRARRE LAY UI.UHI.FI.IFI a

Realising the implications of such disastrous circumstances, directly
influencing the very existence of man, various conservational programmes
havebeen launched world over for both in situ as well ex situ conservation of
plant resources.
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The programme of Biosphere Reserve is one such measure, which was
initiated under the ‘Man & Biosphere’ (MAB) Programme by UNESCQ in 1971
and intends to provide long term in situ conservation to all the biotic
commuapities viz., plants, animals and micro-organisms to facilitate their self-
perpetuation and undisturbed evolution of the entire living resources. Biosphere
Reserve supports and complements the protected areas like National Parks,
Sanctuaries #and Tiger Reserves, etc. While sanctuaries are mainly species
oniented and National Parks habitat oniented, the Biosphere Reserve covers the
entire array of diversity, met within an area, including the species diversity, the
genetic diversity and the ecosystem diversity.

Nanda Devi Biosphere Reserve, one of the 9 Biosphere Reserve areas
declared so far in India, came into existence on January 1, 1988, with a total
protected area of ca 2000 sq. km and having a core zone of approximately 630
sq. km, mainly part of the erstwhile Nanda Devi National Park in Garhwal

B Sy
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Reserve includes total 17 villages in its buffer zone out of which 10 villages fall
under District Chamoli, 4 in Almora and 3 in Pithoragarh. The core zone,
which is very difficult to reach, has no human habitation and is apparently
unaffected from any biotic influence. The region was almost ferra incognita tll
1934 when Tilman and Shipton penetrated the hidden valley and opened the
route 1o Nanda Devi through Rish: Ganga. This pristine area was thus exposed
to the rigors of biotic interferences, caused mostly by various mountaineering
expeditions that followed unauthorised herb collectors and poachers year after
year, leading to the damage and destruction of both flora and fauna.

A recent study conducted in the core zone of the Biosphere (formerly Nanda
Devi National Park) revealed 312 plant species distributed over 199 genera and
81 families {Hajra, 1983), which included many rare plants such as Aconitum
8p. Podophyllum hexandrum, Cypripedium elegans, Picrorhiza scrophulariflora,
etc. Hajra (I.¢.) also discussed different biotic factors straining the natural
vegelation in the area. Subsequently, Botanical Survey of India the nodal
organisation entrusted with the task of survey, documentation and conservation
of floristic resources of our country, undertook a detailed study of the flora of
Nanda Devi Biosphere Reserve including both core as well as the buffer zone
of this reserve. Consequently ca 800 species of plants have been recorded from
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this region as a result of intensive survey conducted in the area during the past
decade by the authors.

In order to examine the suitability of such areas the National Man &

Biosphere Committee has selected fourteen areas in India, out of which nine

have been declared as Biosphere Reserves. The Nands Devi Biosphere Reserve
18 one of them,

AREA AND TOPOGRAPHY
The Nanda Devi Biosphere Reserve lies approximately between 30°16° to
30°41°N latitude and 79°40° to 80°05°E longitude with a spread of about 2000
54. km and a range of altitude between 1500 m to 5600 m. It is in the Chamoli
district of the Garhwal Himalayas of Uttar Pradesh. The Eastern and Southemn

rims of the Biosphere form the border of Chamoli district with Pithoragarh and
Almora districts respectively.

The boundaries of the Biosphere run from viilage Reni along the river
Dhauliganga upto village Malari in the North-West, then in the South-Eastern
direction along the tributary of river Girthiganga to Unta Dhura. From hers it
follows the tributary of River Pindar running South-East up to Martoli (through
Milam) then turning South-West towards Khati, again, along the river Pindar,
through the villages of Purkhia and Dwali. From Khati it runs North wards
along the Sunderdhunga Gad up to Somder (through Sukhram under the Bhanoti
along the Nullah), then Dhak, Mulkhet, Baratoli Tribhuj, Nanda Ghungti to

Rgnti, and then takes a turn to North Westerly direction to village Reni.

The Reserve is demarcated by high mountain ranges offering snowfalls and
corniced ndges to the outer world. The Reserve is easily accessible through its
North-Western boundary alone, that too for a short period from the last week
of May till October. The Rishi Gorge does not allow an easy access to the
Reserve. The mountain rim has on it such major peaks as Dunagiri (7066 m),
Changabang (6864 m), Kalanka (6931 m), Rishi Pahar (6992 m}, Nanda Devi
East (7434 m), Nanda Khat (6611 m), Mngthuni (6855 m), Tnsul (7120 m),
and Bethartoli Himal (6252 m), Nanda Devi (7816 m), India's second highest
mountain peak, is sitwated on a short nidge projecting from the Eastern rim
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joining the main sommit with Nanda Devi East. A sharp Hog’s-Back ridge from
Dunagini culminating in 3848 m high Lata peak and a rugged, glacier-scarred
ridge from Bethartoli comverge onto the Western end of the Rishi Gorge,

compressing the river in a narrow, steep-sided gorge. Entry into the basin is
over the Lata ridge at Dharansi Col (4250 m), a short distance up the ridge
above Lata peak.

The original Nanda Devi Sanctuary, comprising the area East of Ramani
and encircled by high mountain ranges and peaks of Rishikot, Changbang,
Mangram, Deodanla, Sakram, Lata Dhuta, Nanda Devi East, Nanda Kot,
Panwelli Dharm, Maiktoli, Devistan I, I and 11T has been proposed for the core
zone.

The Nanda Devi Basin or the ‘Sanctuary’ itself is a vast glacial basin
segmented by a series of parallel ridges with a North-South trend, etnanating
from the encircling mountain ramparts,

The most important is the Devistan-Rishikot ridge, which separates the inner
"Sanctuary” at the base of Nanda Devi from the rest of the basin  the outer
"Sanctuary”. The Malthuni Ridge between Dharansi and Dibrughetta is 1 short
but very prominent ridge form the Northern range and its magnificent cliffs drop
into the Rishi Gorge, opposite equaily magnificent cliffs termuipating into a
Jagged spur from the Bethartoli Himal.

The inner “Sanctuary” is composed of s glacier system divisible tnto the
North Inner "Sanctuary” and the South Inner "Sanctuary™ by Nanda Devi
mountsin. The Northern system is by and large at a lower altitide with & bigger
area. There are three large glaciers, viz. Nanda Devi North, the Rishi North and
the Changabang glacier. The Southern system has the Nanda Devi South and the
Rishi South glaciers. It’s Southern counterparts, though like all Himalayan
glaciers, been retreating thus their lower stretches resembling collapsed heaps
of rubble and glacial debris with lateral moraines forming high distinctive ridges
above the subsiding glaciers. Each system gives rise to abletion streams, the
North Rishi and the South Rishi which flow along the precipitous cliffs of Nanda
Devi, A short distance below their confluence, the Rishi flows into its
stupendous upper gorge cutting, at right angles, across the Devistan-Rishikot
ridge.
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Clearing the upper gorge, the Rishi receives the tumaluous Ramani stream,
which drains the Ramani glacier basin on the northracing down a precipitous
gorge. Little further downstream, the Trisul torreni, draining the extensive
basins of the Trisul and Bethartoli glaciers, joins the Rishi from the South. The

Ramani and the Trisul glacier systems form important features of the Outer
"Sanctuary”

The Rishi stream continues along its chasm, receiving various torrents from
bath sides, some through narrow impassable gorges, other as graceful watertfals.

It finally enters the awesome fower gorge, guarded by overhanging cliffs, and
skirts the Lata ppal' tn merge with the Dhauli Ganva near Reni ‘J!“EIEB The

FE N R T aiTra

Rishi Gorge cuts all the ridges at right angles and, is therefore, difficult to

negotiate. Except for this narrow, steep-sided gorge, the entire basin is well
above 3500 m.

The surrounding villages : The Northern wal! from Lata to Rishi Pahar
divides the Nanda Devi basin from the Dhauli Ganga. Of the several ravines and
glaciers scarring the northern face, the Bagani Glacier, draining the lovely
Dunagiri valley, is the most significant. The Eastern wall from Rishi Pahar to
the bifurcation of the Traill's Pass ridge runs parallel to the great Milam glacier.
Several other glaciers as well carry the snow and ice into the main Milam
glacier. The Southern ridge from the Traill’s pass bifurcation to Trisul-1]
overlooks the warm foothills to the South and offers an unbroken barrier to the
warm, moist winds, The heavy precipitation on this face drains several valleys,

the Sunderdhunga valley being the most significant, into the Pindar, which isa
major tributary of the Alakananda. The Westen ridge, formed by Trisn! and
Bethartoli Himal, also receives heavy precipitation on its Western face
which gets drained, Nandakini and Birahi Ganga Rivers, into the

Alakananda.

The Rishi Ganga itself, through Dhauli Ganga, and other major rivers like
the Pindar, the Nandakini and the Birabi Ganga, forms the important part of the
Alakananda’s watershed. The Alakananda is the Eastern twin of the Bhagirathi.
The two join to form the Ganga, the water of which govern the destinies of the
millions inhabiting the Gangetic plain. A high dam is praojected on the Ganga.
But one of the foremost considerations in context with this ambitious project
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shouid be the quantity of silt brought down by the turbulent rivers. Particularly
the erosion of the Nanda Devi Busin will have to be taken into account. People
of the area are fylly aware of the disastrous effects of floods, caused by
deforestation of the mountain slopes, having experienced such major disasters
as the Ghona Tal flood in the Jast century and the Alskananda flash floods of
1970 (Khacher, 1978).

CLIMATE

The Nanda Devi complex is situated at the twrning point where the
Himalayan chain changes its North-West to South West trend to 8 West to East
trend. Thus the entire Southern mountain wall, with its extensions to the West
and East along the Trisul 1T Jatropani ridge and Nandakot range beyond the
Traill’s Pass respectively, exposes a continuous Southern aspect to the lower

cothills and the n. These slones. az also the Western watershed ndee of
Trisul and Berthartoli, its Western ridge of Trisul and Berthartoli and Western
bifurcation of Nanda Ghumti, cause considerable updrafts of warm air
throughout the year, resulting in high precipitation and heavy cloud cover.
During the rainy season these ranges receive the full blast of the South-West

monsoon and rainfall is extremely heavy, The monsoon effect starts in the third
week of June.

The snow conditions, with thick snow comices overhanging the Southern
ridge, and the more active glaciers like the Nanda Devi South, the Rishi South
and the Trisul Glaciers, suggest heavier snowfalls on the Scuthern side, The
"Sanctuary”, by virtue of its configuration, enjoys a sub-climate of its own.
There is obviously a mass of cold air on the basin which exerts a significantly
powerful effect on the precipitation in the Almora and Chamoli Districts.

The cold air on the basin creates 8 dry climate with Jow annual
precipitation, Inside the "Sanctuary" the snowline is a well above 4500 m as
against the heavy winter snow on the Dharansi Col and the Malthuni nidge
considerably ‘below this altitude. Snow is thicker and generally at a lower
altitude on the Southern side of "Sanctuary” than the Northemn, which conforms
to the general conditions on the South and North aspects of mountains in the
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re. The entire Northern side of the "Sanchuary” receives more

While the glacial basins and upper slopes experience strong diurnal winds,
"'I\A PRI T Wy ¥ R () [RPRY R g IJ........... .n.: an llﬂ‘lﬂ!l’t\ ;n LFCay¥lr ll]ﬂll n‘fhrnr]
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While strong winds are a regular feature on the higher slopes from a couple of
hours before sunset to almost sundown, the nights are invariably calm. The

diurnal winds produce clouds tn the afternoon and there 1s usually a light drizzle
or sleet towards the evening (in the monih of June). With the onset of the
monsoon stream in the third week of June, there is considerable inflow of warm
air up the gorge resulting in light mist over the high meadows and this warm air
has a profound effect on the wintery conditions which lingers on late into
summer. The mists and low clouds in June keep the soil moist a factor not
found in the dner inner Himalayan valleys or on the Tibetan Plateau. Thus, the
Nanda Devi "Sanctuary”, though receiving little precipitation, supports a lusher
vegetation than other valleys.

A very distinctive feature of the weather around Nanda Devi is the fact that

unltke other major Himalayan peaks, the great mountain has very little cloud
formation on it in the afternoons (Khacher, 1979),

VEGETATION

The Biosphere Reserve, situated in the border of Garhwal and Kumaon
Himalayas, supports an altitudinally distributed vegetation, dense it growth and

diverse in rich species content, The geographical location, climate and
tnnnumnhv has all contributed to the characteristic veoetatinn and finrs of tha
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area. Due to relative non interference of the forest by man, there are still many

virgin primary forest patches throughout the Biosphere Reserve. However, the
stratification is not clearly distingwshable as the topography is irregular and

peved wlndass
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At Ramani the common trees are mainly Betula urilis i.e. Bhojpatra. The
path from Ramsani to Bhujgara is through the Berula-Rhododendron forests along
the Rishiganga River bank with common shrubby plants, like species of Salix,
Sorbus, Ribes, Rosa, Lonicera and Rhododendron lepidotum. Besides, several
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herbaceous plants, like species of Epilobium, Geranium, Aswragalus,
Polygonatum, Thalictrum, Polygonum, Bupleurum, Viola, Potentilla, Anemone,
Delphinium etc. are also common sight. [n open argas near the spring, plants

belonging to the families Cyperaceae and Juncaceae are also common. The area
beyond Bhujgara, Patalichan and Sarsupatal surroundings is completely devoid
of tree species and exhibits Bupyals extending up to thc base camp. The
dominant plants all along the Bugyals are Rhododendron lepidotum. R.
anthopogon, Juniperus sp. and Sadix sp. Plants of tufied habit like Cassiope
Sastigiata, Sedum, Saussurea sudhanshui, etc, are also common in this area.

CUther herbaceous plants include species of Primwla, Pedicularis, Foa, Allium,

R oy 1N 1 YOy R, an LR JURY e b P [ . F Torny Fo o T
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uKabreﬁa, ele.

At Latakharak there are thickly wooded slopes all around and the dominant
trees in such areas are Abies pindrow, A. spectabilis, Acer acuminatum, Betula
utilis, Rhododendron campanulatum, Sorbus foliolosa, etc. Tree layer is dense
and ¢close together. With the gradual change in elevation the vegetational pattern
also changes. Immediately after Latakharak there is a vast stretch of land (on
way to Dharansi Pass) which is known as "Bugyal” or alpine meadow, and the
vegetation composed of only dwarf shrubs and herbaceous plants. Shrubby
plants hike Coroneaster microphylius, Juniperus sp. Rhododendron
anthopogon, R. lepidotum, etc. are generally found scattered all over in these
Bugyals.

The dominant herbaceous plants are blue flowered Cyananthus spp., Iris
sp., Aconitum spp., Aster sp., Gentiana sp., purple flowered Arnebia sp.,
Allium sp., Lactuca sp., Polygonatum sp., white flowered Anaphalis sp.,
Stellera chamaejasme, Fagopyrum dibotrys, Euphrasia sp., Pinguicula alpina,
Saxifraga sp., yellow flowered Senecio sp., Ligularia sp., Cremanthodium sp.,
Sedum sp., Rhodiola sp., Saxifraga sp., Poientilla sp., Sibbaldia sp.,
etc.

Milam is on Eastern boundary of the Biosphere Reserve. The main route to
the Milam glacier starts from Bageshwar via Thal, Nachni, Tejam, Girgaon,
Kalamuni Pass, Munsiyari on the right bank of the Gori Ganga river, Rathi,
Bogdwar to Martoli. The main bridle path to Martoli branches off from the
Milam Glacier’s route to Reelkot and proceeds to Martoli situated on the high
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spark mbove the Gori Ganga river. Sitvated at 4400 m, the flat ridge 18
surrounded on all sides by snow crowned mountains. The ridge is close to
Nandadevi and Bankattia range of Mountains. Interspersed with numerous
glaciers the bugyals are covered with many delicate alpine herbs of considerable
interest. The interesting plants include species of Allium, Anemone, Sedum and
Corallorhiza, The Corallorhizabeing a terrestrial orchid having jointed coralloid
rhimme with shealhed elongated scape beanng small pale green ﬂnwers

VEgelnuon mclude.s Amebm benthamu anula elhpnr:a Sargﬁ'aga s:b:r:ca,
species of Androsace and Iris kumaonensis. The interesting plants of the area are
golden yellow flowered Trollius acaulis, woolly herb like Waldheimia
tomentosa, Anemone rupicola, a grass like bulbous herb Allinm stracheyi, yellow
coloured Potentilla argyrophylla and pink coloured Potentilla argyrophylla var.
atrosanguinea. Intermixed with the alpine herbs, sedges, grasses and the shrubs

of Berberis, Salix and Ephedra gerardiana, are also found in considerable
abundance,

From Martoli the path descends down te 3650 m to join the main bridle
path to Milam closely following the Goriganga valley. This area is completely
devoid of plants of tree habit. The Gori gangs valley widens out and is flanked
by mountains of gigantic heights. The right side of the valley exhibits bugyals
extending up to the snow line, whereas the lefi bank presents woody shrubs of
Juniperus, Berberis, Rosa, Ribes, Salix, Lonicera and Caragana. The interesting
aspect of their distribution is that they form closely set association like Juniperus

Caragana association and Berberis Rosa association. Intermixed with
Juniperus Caragana association, one can also see Ribes himalense, Similarly
Salix lindleyana is associated with Berberis - Rosa association.

The path from Martoli to Milam is very scarce in alpine herbs. As this arca
is constantly swept by piercing icy winds it is completely devoid of trees,
However, dwarf Betula urilis forests are found to exist in the valleys sheltered
by precipitous or gentle sloppy mountain walls. The plants of shrubby habit
often appear in hemispherical mounds to overcome the injurious effects of icy
cold winds. Under the shade of decumbent woody shrubs one could see species
of Polygonatum, Thalictrum, Lactuca and Bupleurum. The most interesting plant
of the area is the insectivorous herb Pinguicula alping growing in abundance on
moist soil, Some other alpine herbs of this area are Guldenstaedtia himalaica,
Primula elliptica, species of Androsace and Pedicularis longiflora.
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Next, the path leads into Milam, Johari village, situated between 30°21°
North latrtude and 80°9° East longitude near the junction of Goriganga and
Gunka rivers. Milam is the last Indian village on the old Indo-Tibetan trade
route throngh Untadhura pass. Milam and its environs command a beautiful
scenery, all around. The area, chiefly composed of sub-alpine vegetation is
devoid of trees. The Goriganga valléy is rich in alluvial soil and used
extensively to grow Buck-wheat, Barley and Potato.

From Milam onwards many water falls are seen emerging from the adjacent
mountaing and ultimately joining the river. Milam glacier is India's biggest

glacier. It 1s formed by the snow precipitated from Eastern Trisul peaks
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Goriganga river which flows down and joins the Kali river (Sharada). The
glacial zone gently raises from 4000 m to 5500 m. The beauty of the glacier in
the beginning is concealed under mud and stone for nearly 10 km and the
remaining 3 km exhibits the enormous icy deposits, followed by Trisul (East)
at its head. Another interesting aspect of this glacier 1s the presence of several
small and big Kunds or lakes all along the way to the foot of the glacial Trisul

Zone.

The vegetational types in this area are very distinct and are distributed in
the Goniganga valley and moraine belt and bugyals, extending from 4500 m to
6000 m. In addition, the big kunds support many interesting alpine plants all
along their margins.

The vegetation of glacial moraine ;

Beyond Milam, up to the beginning of glacier, the path is interspersed with
boulders of varied sizes and land slides. The sub-alpine vegetation is represented
by yeliow flowered Berberis sp., white flowered Rosa, Ribes grossularia,
species of Juniperus, Lonicera and Ephedra gerardiana. Intermixed with the
shrubs are small semi erect, prostrate, cushion forming or tufted species of
Androsace, Arnebia, Stellaria, Sedum, Astragalus and Thymus. The interesting
carpet forrmng herbs are the species of Potentilla, Ranunculus and Anemone. As
the glacier is receding at a fast rate the newly formed moraine belt is an
excellent area (o study the invasion of plants from the adjacent mountains and

bugyals. The successful invaders are species of Lonicera and Berberis, followed



by Rosa and Ephedra. Among the herbs, species of Sedum, R

Stellaria, Taraxacum, Trifolium, Anemone and Astragalus are found in
abundance. There are deep sheets of water locally called kunds. Such kunds
support, at their periphery, some sedges like Eleocharis palustris and grasses.
The rocky siopes of the valley are mosily covered with species of Cotoneaster
and Juniperus. They seem to stabilize the falling slopes and offer an opportunity
for the successful invasion and colonisation of plants from surrounding areas.
The stabilised lateral moraines present gregarious growth of Rumex nepalensis,
= ¥Fr___ JY - oy N Y. Y
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several places the lateral moraine is bleak and desolate of plant life due to
constant land slides.

Observations on the Nora of Bugyals :

The fine grassy slopes met with at higher sititudes are locally known as the
Bug_vals The flora is very distinct and the slopes are covered with graceful

genaral]y nnuced above 3500 m, especmlly near the glacml valleys and
mountains, They are formed on the gentle mountain slopes. The rich meadows
are found to be extremely pounshing and mvigorating for sheep and other
animals,

In Johar, especially in Malla Johar patti, the Bugyals extend from the
Tibeian border down to the Goriganga valley as far as its junction with the
Ralam valley. Their continuity is often disturbed by perpetual snow clad peaks
or passes. The landscape consists of continuous stretch of green meadows,
interspersed with shallow or deep gorges or valley. The striking feature of the
Bugyal is the dominance of aipine herbs, sometimes aimost to the exclusion of
grasses and sedges. The shallow valleys or grooves are ofteg forested with
Betula utilis. Associated with it are the alpine shrubby vegetation and some
sciophytic uadergrowths.

The rich herbage is chiefly composed of delicate semi-erect or decumbent,
prostrate, cushioned or tufted plants of varied colours. Plants of tree habit are
found in shallow valley or up to 3500 m. Beyond 3500 m and up to snow line
plants of tree habit are scanty. The woody shrubs are frequently stunted and
often exhibit suffruticose habit. Another interesting aspect of the flom is
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continuous successive occurrence of carpets of graceful herbs in patches, almost
to the exclusion of other plants from early April to the end of September.

The distribution pattern of Bugyal flora mostly depends upen scil and
climatic conditions. As the winter snow beging to melt in late March or early
April, the areas thus exposed form an ideal spot for the appearance of certain
species of Primula, Trollius and Anemone. Within a short time they display
their colour. Omne of the loveliest of this growp of herbage is Primula
macrophylla with purple flowers. Associated with it are the yellow and red
flowered Potentillas and yellow flowered Caltha palustris, growing close to the
melted snow. In between, it is not uncommon to see the handsome yellow
flowered Nomocharis oxypetaia and the grass iike herb Nomocharis nana with
deep blue colovred flowers. One could also see hundreds of dlchemilla vulgaris
and species of Ranunculus springing up. A noteworthy feature of all these
plants is that they are short lived and one set of plants is replaced by another as
the summer wears on. The main reason for their short hife is the incessent
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of the every patch of ground undergoes constant change. This is the root cause
for the instability and succession of plants. Another striking feature of Bugyal
plant distribution s that in the same habitat one could see the growth of several
related or unrelated species and only one species dominates the entire habitat,
almost to the exclusion of the other species. This may be due to difference in
the physico-chemical nature of the sofl. Just like edaphic factors, climatic factors
are also equally important in the study of Bugyal vegetation. Most of the
perenmial herbs appear only when conditions are congenial for their life.
Otherwise they lie buried in snow. This accounts for the sudden appearance of
hundreds of graceful herbs on the newly exposed soil near the snow line.

Of botanical interest above the snow line is the occurrence of certain fleshy
berbs of the genera Sedum and Saxifraga in the exposed rocky crevices situated
far from meadows. The rising air currents from the mountains and valley are the
main agents in the distribution of seeds to such inaccessible places. Thus the
importance of air-currents and plant distribution in the Hima]ayas await careful
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overlooked.

The distribution pattern of Bugyal flora is of much interest, because the
vegetational change is in accordance with the elevation and each species has its
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own range of tolerance beyond which it cannot grow. The lower zone of the
Bugyals, between 3500 m to 5000 m, is always forested by the stunted low
bushes of Rhododendron campanulatum, R. anthopogon, Salix lindleyana, and
Betula utilis, Their luxuriance is ofien seen when they happen to grow in
grooves or valleys. The wind swept birch trees adopt a recumbent habit and
their formation in the groove protects them from icy cold winds of the
surrounding glacial mountains. The soil beneath them is generally rich in humus
and is well drained under its shade and especially near the edges one could see
the above mentioned stunted bushes displaying handsome coloured flowers, The
birch forests at Martoli Bugyal are very extensive and form an important source
of fuel for the local people during the summer months. The well drained humus
801l beneath the birch forest forms an ideal habitat for many alpine sciophytic

herbs, The common species trom the zone include Viola biflora, Anemone
ripicola, Sedum ewersii, Primula elliptica and P. denticulata. Close to the
Streams, in the Betula groove, are yellow flowered Caltha palustris, yellow
flowered Corydalis govaniana with slender feathery foliage, white-pink flowered
Primula elliptica, bell shaped, pink-white flowered Gaultheria trichophylla and
bloomy delicate, créamy, bell shaped flowers of Cassiope fastigiata.

Unlike the Martoli Bugyals, the Milam Bugyals support thick forest of
Juniperus communis and J. indica shrubs. The Birch forest is completely
replaced by the bushes of procumbent Junipers. They are found to grow very
well on sunny and dry zones of the bugyals. The Junipers prefer sunny stabilised
dry habitat to well drained humus habitat of birch trees, Under their shade one
could see plants which prefer rather in dry soil. The interesting shady herbage
of this habitat includes Bupleurum falcatum, Polygonatum verticillatum,
Androsace sarmentosa, Vicatia conifolia, Scutellaria prosirata, Thymus linearis
and the parasitic Orobanche alba. The Tunipers are sometimes found in
association with Caragana versicolor and Lonicera purpurascens and other
undergrowths. However, near moist places and grooves of Milam Bugyals one
can see thick stunted bushes of Rhododendron campanulatum, Rhododendron
anthopogon, and Salix lindleyana.

In and about 3500 m to 4000 m elevation the meadow harbours Rarnusicu "
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hmeﬂus R. laetus, R. pulchellus, Tha!mrum elegans and T. afpmum The
graceful Anemones are fepresented by A. rivularis, A. polyanthes and beautiful
white yellow or blue flowered A. obtusiloba and A. rupicola. Close to the
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streamlets, carpets of Caltha palustris in association with Primula elliptica and
Gaultheria rrichophylla are often found.

The Brassicaceae is represented by many species of Draba, Argbis, and
Capsella bursa-pastoris. Among the high altitude members of Leguminosae,
frequently seen plants are Parochetus communis, Guldenstaedtia himalaica,
Trigonella emodi, and blue, orangt and vellow flowered species of Astragaius,
The nntewarthy plants of Rosaceae are Alchemilla vulgaris, matforming woody
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flowered Potentiallas, In this range white flowered Anaphalis, yvellow flowered

Senecip and pink flowered Saussurea represent the vast family Asteraceae. The
tufted growth habit displayed by Cassiope fastigiata, and delicate water loving
Gaultheria irichophylla represent the interesting Ericaceous plants. All over the
slopes hundreds of Primula species, followed by dense blazing red carpets of
Bistorta affinis are seen, Assocjated with them one can frequently see Bistorra
vivipara, Euphorbia siracheyi, white flowered Llovdia serotina and
Callianthemum cashmerianum. The grassy carpet is often covered with brilliant
blue flowered Gentians in thousands, pink to white flowered Thymus linearis,
Plantago himalaica, Oxyria digyna, and Iris kumaonensis. In stoney places,
particularly in the rocky crevices, species of big leaved Rheum and Sedum make
their appearance frequently. Most of the wind swept stony places are covered
with lovely cushions of particoloured flowers of Androsaces and Saxifrages.
Sometimes all around the rocky places the meadows exhibit hemispherical
mounds of clumps of Junipers and Lonicera obovata. The Bugyals are mainly
represented by species of Cyperus and Carex of the sedge family. The
dominating grasses are species of Agrostis. Above 4000 m the meadow consisis
of Danthonia cachemyriana, Bromus sp. Elymus and sedges like Eleocharis
palustris, Kobresia sp. Carex setigera, C. nubigena and C. obscura."‘Mixed with
the above are found species of Stipa.

Around 5000 m and up to the snowline the vegetation is scanty, more or
less scattered and seldom do they appear in close association. The handsome
herbs are short-lived and bloom during short summer Season when the warm
moist air is blowing, They appear to complete their life cycle between the cold
winds of spring and sutumn. Many of the herbs found above 5000 m have
graceful, silvery, woolly vepetative as well as floral parts, The interesting
woolly herbs of Asteraceae are Waldheimia romentosa, Anaphalis royleana and
Sassurea species with wool like foliage. The family Boraginaceae 1s represented
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by Arnebia benthamii and species of Eritrichium. The interesting woolly plants
of this area are Delphinium cashmerianum and Thermopsis barbaia.

The striking feature of the vegetation round about kunds of the glacial zone
is very interesting. Kunds are nothing but small or big sized water collection or
lakes fed by glacial water or rain and snow. Of the several kunds in this zone

only Shandilya kund at 4000 m and Surya kund at 5200 m are of considerable
size and the vegetation in and around them is of some interest. Shandilys kund
18 situated on the lateral moraine and it js a clean sheet of water fed by rain and
snow, The lake supports Ranunculus natans and a few sedges and grasses,
confined only to margins. The next kund that received our attention was Surya
kund situated at $200 m surrounded by glacial wall of considerable height. The
glacier-fed lake, especially the edges and the surrounding area present herbage
of varied hue and colour. The prettiest leak like herb is the deep purple flowered
Primula macrophylla. This is followed by the golden yellow coloured Trollius
acaulis. Associated with it are the sky blue, bell shaped flowers of Nomocharis
nana, scarlet coloured spikes of Bistorta affinis, yellow coloured flowers of

Podophylium emodi, dull-green bluish coloured flowers of Aconitum
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interesting lacustral herbs of this area are Oxygraphis endlicheri, Ranunculus
pulchellus and Waldheimia tomentosa with pink flowers. The rocky crevices are
covered with fleshy herbs like Saxifraga flagellaris with long questing tendrils,
Saxifraga brunonis, Rhodiola crenulata, etc. On the lateral moraines and also
amidst boulders Epilobium sp. is frequently seen. On the moraine zones are Iris
kumaonensis, small bell like pmk-whlte flowered Gaultheria trichophylla and

Cagrmp.u fastipiata alon ith the e o Foesi s Salix. Cotoneaster

A
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Astragalus.

The Pindari glacier is in the Southern boundary of the Biosphere Reserve,
between Nandakhet and Nandakot mountains. It is joined by Bankattia glacier
from the Eastern Bankattia snow peaks. The meeting place of the glaciers form
the medial moraine of considerable length. The parallel sides of the U-shaped
glacial valley constitute the lateral moraine.

Beyond Purkia, up to the foot of the Pindari glacier, the flora is very
distinct and covered with variegated graceful herbs of bright colours. After
% steep ascent up to Martoli at 4300 m the vegetation becomes alpine in
character,
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At Martoli one can see the replacement of shrubby vegetation by small
semi-erect, prostrate, cushioned or tufted plants in the widely stretched alpine
meadows, locally calied Bugyal, which support & very rich nourishing grass for
horses. The Bugyal, surrounded on all sides by snow covered mountains is
situated tn a valley and constitutes a major part of Pindan valley. The Pindan
river flows in a deep gorge and the ridges present varied types of growth forms.
Plants of tree habit are not seen in the valley. They are replaced by woody,
semi-erect or prostrate plants like Juniperus recurva, Salix elegans,
Rhododendron lepidotum and R. anthopogon. Another common woody prostrate
shrub of wide distribution is Cotoneaster microphyllus. This plant 1s remarkable
for its mat-forming habit and appears first to colonize the rocks free from snow
or ice. Plants of tufted habit are Cassiope fastigiata, Rhodiola quadrifida,
different species of Astragalus, etc. The pretty, blue to red tinged fruits of
prostrate Gaultheria trichophylia are very attractive as they form a regular
carpet in the valley. The other handsome herbs of the valley are prostrate pink
flowered Thymus linearis, white flowered woolly herb Anaphalis nepalensis and
A. cuneifolia, yellow flowered herb Potentilla argyrophylla and dark crimson
flowered P. argyrophylla var. atrosanguinea. Dunng the ascent from Bugyal to
the foot of the Pindari glacier one can expenence the rich aroma of the herb
Tanacetum with small yellow heads. This alpine herb forms a regular mat and
18 collected for its ‘gogal’, a gum resin used for incense. The yellow flowered
Taraxacum officinale, Aster stracheyi, a woolly herb Leontopodium brachyaciis
and Senecio laetus are the other members of Asteraceae frequently seen in the
alpine herbage.

The margins of the rivulet beds support varied type of graceful herbs. The
common genera are Corydalis, Anemone, Pedicularis, Sedum, Potentilla,
Primula, Androsace, Epilobium, Polygonum, Poa, Juncus and Carex. The
most attractive herb is the deep blue flowered Cyananthus lobarus.

The dominating plant all along the lateral mormine is Coroneaster
microphyllus. This is foliowed by Cassiope fastigiata and species of
Rhododendron. Amidst the big boulders one can see more or less the same
alpine herbs mnoticed in adjacent bugyails. The medial moraine flora is

chiefly composed of Saxifraga, Sedum, Cotonenster, Tanacetum, Aster and
Potentilla.
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The vegetation of the mountains surrounding the Pindari valley is quite
interesting. The mountains are steep with, boulders of varied size, and support
vegetation up to 5300 m. Beyond it is the zone of perpetual snow. The
interesting plants of this area are Saussurea obvallata, (locally called Brahma
Kamal), a showy plant with transparent bracts, Primula spp., Aconitum
Jalconeri, Meconopsis aculeata, Morina longifolia, Swertia spp. etc.

Some of the plants of medicinal value collected in this region are
Nardostachys grandiflora, a highly valued herb for its aroma and stimulating
properties and Picrorhiza scrophularifiora, locally called ‘Katugi’® the tonic
prepared out of whose root is said to have cooling effect. The broad leaved
Rheum moorcroftianum whose red fleshy petioles are said to be edible, was also
collected. Other interesting collections from this area include Lycopodium
clavarum, Asplenium spp. and Equisetum spp.

Of the several glaciers in the Garhwal and Kumaon Himalayas, Pindan
glacier is the most attractive and easily accessible, and as such has provided
considerable attraction to naturalists.

Botanically the area can be divided in three distinct vegetational zones. A
subalpine region from 3700-4000 m, a moraine zone from 4000-4250 m and an
alpine zone from 4500 m to snow line.

Rupkund is situated at an altitude of ca 4850 m within the Southern outer
fringes of Nanda Devi Biosphere Reserve and is just at the base of Trisul
massif. The enchanting landscapes of the high Himalayas have attracted many
tourists since time immemorial. Among the Nanda Devi group of mountains, the
beautiful peaks of Nandakhot (6872 m), Dunagini (7025 m), Nandaghunti and
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mountainesrs also.

Rupkund can be approached from many places. The most popular route is
from Karan Prayag via Tharali, Debal, Mandoli, Wan, Bedni bugyal, Kalu
Abhinayak and Baguavasa. The other route is from Nandaprayag via Ghat, Sital,
Sutal, Bhainswara, Latakupri, Bhunjari and Hemkundi. From Sutal, Rupkund

nawm mlaa L =l Drimlaimd Male Tha boii
weLLL

I8y OC upprmﬂw '\Fli _lalmplﬂ' lluus l-I-I-U' Eat LA L] IwHI&. LIOE Uﬁxmllﬁu
along Rupkund Nala is not disturbed and more or less virgin as there is no
buman interference. There is dense forest of Quercus-Acer-Rhododendron with



Saussurea stracheyana (O. Ktze.) Lipschitz
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rich undergrowth of herbaceous and shrubby plants along with high aititude
bamiboos. They are replaced by Betula-Rhododendron forests, Beyond this type
of forest there are alpine meadows as the route joins the main Bedini Bugyal.
Wan the last village on way to Rupkund from Loharijung, is approached through
a crooked forest of Quercus leucotrichophora and Rhododendron arboreum. The
main track within the forest offers an interesting assemblage of temperate
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spectes with good number of epiphytes.

Some of the herbaceous plants along the route are Anaphalis iriplinervis,
Corydalis chaerophylla, Elsholizia fruticosa, Gentiana sp., Geranium spp.,

Some of the common plants near Wan are Indigofera heterantha, Salix
elegans,  Viburnum erubescens, Hippophae salicifolia, etc. Surrounding
mountains in the neighbourhood of Wan have a dense forest of Quercus
semecarpifolia and Rhododendron arboreum, Besides these groves of Cedrus
deodara, Cupressus torulosa with scattered trees of Picea smithiana are also
seeh.

Vegetation near Vedini Ganga valley is of mixed forest of Acer
acuminaturm, Quercus semecarpifolia, Rhododendron arborewm, Taxus
wallichiana and occasionlly Picea smithiana,

The dc-~se forest of Rhododendron, Quercus is replaced by alpine bugyals
at Vedini where only herbaceous plants like Gentiana argentea, Ranunculus
hirtellus, Sibbaldia parvifiora, Taraxacum officinale, Trachydium garhwalicum,
etc. can be seen. Danthonia cachemyriana, Stipa roylei, Kobresia duthiei, K.
nepalensis are some of the common grasses and sedges on the alpine slopes,
Delphinium vestitum, Swertia cuneata and Gaultheria trichophylia are also found
scattered all around. Shrubs like Rhododendron lepidotum, R. anthopogon are

common in the alpine region.

UTILITARIAN ASPECT OF THE FLORA

The area 1s very rich in medicinal, ornamental and other economuc plants.
Over and above there is crop diversity in different altitudinal zones. Certain
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commonly grown crops are Allium, Cucurbits, chenopodes, etc. Others are
extensively cultivated, e.g. buck wheat, amaranthes, beans, potato, pseudo-
cereals and millets. Several species of Amaranthus are cultivated by the
villagers, both for leaves and for grain. Similarly Chenopodium album is

cultivated for leaves and arrnm There 1z a great diunml!v in urmn types with

variation in inflorescence, colour, size of the piant. Buck wheat or Fagopyrum
esculentum and F. tataricum are grown in the high altitude zone at Malan,

Milam, Wan, etc. There are several local types available for F. esculenfum
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zone. Panicum miligceum and Secale cereals (Ura) are also cultwal mainly
for grains,

Vegetables

Among vegetables, potato (Solanum tuberosum) is widely cultivated along
with cucumber (Cucumis sativis); radish (Raphanus sativas) chilly (Capsicum
anniumy; fresh bean (Phaseolus vulgaris), cabbage (Brassica oleracea var.
capitata); cauliflower (Brassica oleracea var. botrytis); cabbage leaved mustard
(Brassica juncea var, rugosa); sweet belladonna Matazor, Sarangum Hindi

(Phytolacca acinosa), chuhwva (Amaranthus caudarus}, marsha {d. paniculatus},
efc.

Fruits

The villagers around the Biosphere Reserve also cultivate some of the
common fruit trees of the hills for example, apple (Malus pumila), peach
{Prunus persica), common plum (Prunus domestica), pear (Pyrus pyrifolia var.
culta), common apricot (Prunus armeniaca), etc.

Medicinal plants

The area is very rich in medicinal plants, Following are some of the
important medicinal plants whjch are found in the area. As the uses are
mentioned in most of the literature of medicinal plants, only names of plants are
mentioned below;
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Aconitum  balfourti Stapf (Gobari-Nepali), A. falconeri Stapf (Bikh-
Garhwal), A. violaceum Jacy. ex Stapf, Actaea spicata L., Anemone obtusiloba
D. Don, Delphinum brunonianum Royle (Musk larkspur), D. denudatum
Wallich {( Apavisha-Sans-Vishalakarori, Jadivar, (Nirbisi)}, Thalicrrum alpinum
L., T. elegans Wallich ex Royle (Id-Salap), Berberis aristata DC., (Kingor)
Podophylium hexandrum Royle (Papra), Meconopsis aculeata Royle, Arabidopsis
Ihﬂlmna (L )Ha}rnh Capseﬂa burm-pa.rmru (L ) Medlk (Shepherd's purse)

Wallich ex D. Don, Rhus pun_;abens:s Slewart (Allara Dosmila), Thennapm
barbata Royle, Princepia utilis Royle (Bekkra, Bhekol), Hedera nepalensis K.
Koch, Viburnum cotinifoliun D. Don, Galium aparine L., Nardosiachys
grandifloraDC. (Balchhar, Jatamansi), Valeriana hardwickii Wallich, Arremisia
maritima L. (Kirmola), Saussurea costus (Flac.) Lipsch. (Kut), Rhododendron
arboreum Sm. (Burans), Rhododendron campanulatum D. Don (Cherailu),
Jasminum humile L. (Peeli chameli), Syringa emodi Wallich ex Royle
(Kmalayan lilac), Arnebia benthamii (Wallich ex G. Don) Johnston (Balchar),
Arnebia euchroma (Royle) Johnston, Picrorhiza scrophularifiora Royle ex
Benth. (Katki, Xaru), Dactylorhiza hatagirea L. (Salam).

Important timber plants

Pinus wallichiana A.B. Jackson Blue Pine (Kail-Hindi), wood is of
commercial importance, Cedrus deodara (Roxb.) Loud. (Deodar-Hindi)
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window frames, Picez smithiana Boiss. West Himalayan Spruce (Ragha-
Garhwal) - wood is used for planking, rough furniture, etc., Taxus wallichiana
Zucc, Himalayan yew (Thuner, Thano-Hindi)-wood is used for cabinet wqrk and
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Fir, A. pindrow Royle-Himalayan silver fir, yields light wood used for packing
cases, planking, Cupressus torulosa (Surai) etc.

ANALYSIS OF THE FLORA
The flora of Nanda Devi Biosphere Reserve inciudes taxonomi¢ treatment

of 739 species of Angiosperms distributed in 378 genera and 98 families. In
addition to this 11 species of Gymnosperm, distributed in 8 genera and 4
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families, and 51 species of pteridophytes distributed in 26 genera and 18 families
are also treated.

ANGIOSPERMS
Families Genera Species
Diocots g6 301 600
Monocots 12 77 139

]
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GYMNOSPERMS
Families Geners Species
4 8 11
PTERIDOPHYTES
Families Geners Species
18 26 51

Table 1: Ten dominant families of Nanda Devi Biosphere Reserve

Number of Number of
Families Geners Species
1. Asteraceae 44 82

2. Poaceae 30 46
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Number of Number of

Families Genera Species

3. Rosaceae 16 43

4. Ranunculaceae 14 43

5. Lamaceae 18 32

6. Leguminosae 16 32
(Fabaceae)

7.  Orchidaceae 19 30

8. Cyperaceae & 26

9. Apiaceae 13 24

10. Polygonaceae 10 23

Table 2: 10 Largest Families in Flora of British India,
Flora of Chamoli District and Flora of Nanda Devi Biosphere Reserve

Flora of Nanda Devi Flora of Chamoli Flora of British
Biosphere Reserve District India
1. Asieracese Asteraceae Orchidaceae
2. Poaceae Leguminosae Poaceae
3. Rosaceae Orchidaceae Rubiaceae
4. Ranunculaceae Poaceae Legurminosae
3. Lamaceae Lamiaceae Euphorbiaceae
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Flora of Nanda Devi Flora of Chamoli Flora of British
Biosphere Reserve District India

6. Leguminosae Cyperaceae Acanthaceae

7. Orchidaceae Urticaceae Asteraceae

8. Cyperaceae Rubiacese Cyperaceae

9. Apiaceae Euphorbiaceae Lamiaceae

10. Polygonaceae Acanthaceae Urticaceae

ETHNOBOTANY

Buffer zone of Nands Devi Biosphere Reserve includes 11 villages of
dllstrict Chamoli, 4 villages of Pithoragarh and 3 of Almora. All the villages of
Pithoragarh and Chamoli districts are mainly inhabited by the Botia tribals,

popularly known as "Johari” and "Talchla” respectively.

The people of this area were basically traders, and had intimate trade
relations with Tibet. Apart from this, they used to migrate between their
sununer and winter homes. Owing to this they developed a very good knowledge
of wild plants and plant products. As the essential commodities were hard to
reach these remote areas they used to fuifil their day to day sustenance needs
from the nature.

Nevertheless, the influx of civilization and developmental activities, enticed
them to more or less settled way of life.

The people in these villages are by and large now dependent on marginal
subsistence agriculture and cattle and sheep rearing, Still they look forward to
various plant species around them for meeting their day to day requirement and
also to supplement their resources. The table below lists some of the plant
species of the area, of considersble ethnobotanical value, along with their local
names and the part of the plant used.
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DICOTYLEDONES

1. RANUNCULACEAE
{The Buttercup Fanuly)

The family, consisting chiefly of herbaceous plants, is characterised by
having numerous stamens spirally arranged around the base of 1 to many free
carpels. Both calyx and corolla or only one of these may be present and usually
all or some of the petals secret nectar. The fruits are generally achenes or
follicles.

Comprises about 50 genera and 1900 species, occurring generally in cold
temperate regions of the Northern Hemisphere; 28 genera and 190 species are
recorded from India, 14 genera and 43 species have been collected from Nanda

Devi nmbpui:ru TESEIVE, 1 ne qEenoers are H.J.I Iu‘.'-l DACCOUS Ormamnenians aeiul ntlub
the Himalayan floor with flowers of varied colour,

la. Plants twining or climbing 7. Clematis
b. Plants usually erect 2
2a. Fruit a berry 2, Actaea
b. Fruit usually single sceded achene or many-sceded follicles 3
3a. Sepals and petals both present 6
b. Sepals petal-like; peials absent 4
d4a. Flowers solitary 6. Caltha
b. Flowers in ¢ymes oz in panicles 5
5a. HFowers in umbeliiform cymes with car like involucre 3. Anemone
b. Flowers in panicles; involucre absent 13. Thalictrum
Ga. Stemless herhs 7
b. Herbs with stem 9
Ta. Scpals persistent, enlarged after flawering 10. Oxygraphis
b. Bepals deciduous or withering carly &
8a. Petals white or pinkish tinged 5. Callianthemum
h. Petals yellow 9. llalerpestes
%a. Upper sepal hood-like, boai-shaped or helmet shaped 1. Aconitum
b, Upper scpal neither hood-like, nor boat shaped or h helmet shaped 10
10a. Flowers bluc, purple or white 11
b. Flowers usually yellow or golden yellow 13
I1a. Fiowers irrcgular 8. Delphiniun
b. Flowers regular 12
12a. Erect perennial herbs 4, Ayuilegia

b. Denscly cacspitose herbs 11. Paragquilegia
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13a. Fruit a spherical ciuster of smali, many-seeded folliclcs 14. Trollius
b. Fruit a group of achenes, smooth, tubercled or spinous 12, Ranunculus

1. ACONITUM L.

The genus comprises about 300 species, occurring chiefly in temperate
regions; about 27 species in India, five species are recorded from Nanda Devi
Biosphere Reserve. Root-tubers of some Aconites are known as ‘Bish’ and

occupy an important place in the Indian Pharmacopoeia from very ancient
times.

The scientific name Acoritum 1s derived from akoniton or akon meaning
an arrow. In ancient times the juice of the root of Aconitum was used to poison
Arrows,

la. Herbs, usually 10-30 cm high 5. A, violaceum
b, Herbs usually 50-100 cm high z
2. Cruline leaves stem-clasping, sessile 4. A, beterophylium
b. Cauline lcaves not stem clasping 3
3a. Inforescence and fruits (carpels) with yellow hairs 1. A. ballourii
b. Inflorescence and fruita (carpels) without yellow hairs 4
4a. Flowers compact at the end of stem; carpels quite glabrous 2. A. falconeri
b. Flowera loose at the end of stom or branches; carpels tomentose 3. A, ferox

1. Aconitum balfourii Stapf

A biennial herb with paired or ternate tuberous roots, ca 1 m high. Flowers
many at the end of branches, blue, helmet-shaped.

T}\ﬂ i nn b A I 'pl-nm g1 _dlﬁ:ﬂ& I*ﬂﬂ-;ﬂﬂ - LY IR lIl.l' ﬂllﬁi’l ;n = n.r'-u
& Bane OpE 15 TeCOTGaG ITom (- 1) =3 LR WARICARLLY AW LAL OLLSM

places amidst boulders on the bank of Rishi Ganga river. Flowers during
September-October. Tubers are used locally as medicine in fever.

2. Aconitum falconeri Stapf

A biennial herb with paired tuberous roots, up t0 1 m high. Leaves
scattered. Flowers crowded at the ends of branches, blue.
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Frequent around Ramani and Himtoli area, 3500 m. Flowers during August-
September.

3. Aconitim ferax Wallich ex Ser.

A biennial herb, up to 1 m high. Leaves palmately. Flowers at the end of
branches, bilue.

The species occurs in moist arcas near Betula and Abies forest between
A000-35 m. Floware dn ng Aupnct-Santemhber.

]
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4. Aconiturn heterophyllum Wallich Fig. 1.

A perennial herb with paired tuberous rools and erect stem, up to 90 cm
high. Leaves sessile and stem clasping. Flo vers blue.

The plant, locally known as *Atis’ (Hindi), bas been recorded from Milam
glacier surroundings, confined to shady places at 3500 m. Due to over-

exploitation from the natural habitat, for its medicinal value, the species has
become rare.

5. Aconitum violaceum Jacq. ex Stapf

A biennial herb with paired tubers, 10-30 ¢cm high. Leaves 1 or 2, deeply
5-partite. Flowers solitary blue.

The species is frequent on alpine grassy slopes near Dharansi Pass around
4500 m. Tubers are used medicinally. Flowers during July-September.
2. ACTAEA L.
The genus comprises about 10 species, occurring chiefly in colder parts of
the northem temperate zonc; only one species recorded from India which is atso

found in Nanda Devi Biosphere Reserve.

The scientific name Actaea is derived from akted, meaning the elder, in
allusion to the shape of the leaves.
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Fig. 1. Aconitum heterophylbum Wallich
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Actaea spicain L. var. acaminata (Waullich ex Royle) Hura

A perennial, foetid herb, up to 60 cm high. Leaves bipinnate or ternately
compound, Flowers 2t the end of branches, white. Fruits ca | cm across, at first
green later ming blackish,

The plany is generally found as an undergrowth in forests, ravines and
siresme sides, &t about 3300 m altitude near Himteli and Deodi. This is a
paisonous plant and the typical A. spicata is konown in English as "Baneberry™
or "Chostopbers” and used agaiost skin Jdiseases and asthma. Flower and

fruiting in May-September.

A genus of coid and temperate regions with about 150 species in the world;
about 17 in the Himalayan region and 6 species are recorded from the Nands
Devi Biosphers Reserve. Anemones are usually perennial rhizomatous herb with
white or purple flnwers, 2-3 lesfy bracts helow flowers and fruits i a head,
embedded in wool or not.

The scieptihic name Anemose i3 denves from gnemos meaning wind:
referring to the babitat as most of the species of Aremone occur in wind-swept
high alttude. In some Greek legends, Anemone was 4 name given to the
daughter of the winds.

la. Achenes embedded in woolly haira, 2
b. Achenes nol embedded in woolly hairs 3
21a, Fowers many 6. A. vitifolia
k. Flowers few, 1-3 4, A. rupicala
3s. Lamina of tadical leaves I-partite, 3-gact or 3 dentate or F-foliolae 4
k. Lamine of radical leaves S-partite or 5-7-lobed 5
da. Achenss {fruita) 2.5 x 1.5 om 1. A, ghiusloha
b, Achecoes 7= 5 mm 3 AL rivylapis
5u. Sepais 5-3 1. A, polyaathes

b, Sepals usuaily 4 3. A. tetrasepaia
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1. Anemone gbtusiloba D. Don

A perennial herb with woody rootstock, 15-30 cm high. Leaves radical 3-
partite, Flowers 1-3, white, yellow or blue,

The cracise 1
=R TpIRA-iRA 3 u - e
Dharansi Pass a 500-4500 Flowe:rs during ne-luly

2. Anemone polyanthes D. Don

A perennial, silky hairy herb with stout woody rootstock, 20-30 cm high,
densely villous. Leaves long petioled white.

Common in alpine grassy slopes near Himtoli, Dharansi, Dibrugheia,
Ramani at 3500-4500 m altitude. Elowers during Juné-October.

3. Anemone rivularis Buch.-Ham.

A perennial, silky pubescent herb with stout woody rootstock, up to 1 m
high. Leaves 3-5-lobed or partite. Flowers white, blue or purplish.

Recorded in alpine meadows and near stream sides on way to Milam glacier
at an altitude 35004500 m, i.e. eastern side of the Biosphere Reserve and less
frequent towards north westemn side. Flowers during June-July.

4. Anemone rupicola Camb.

A perennial, softly silky hairy herb, up to 30 cm high. Leaves 3-lobed.
Flowers 1-2, purplish-white.

Found in alpine meadows amongst Juniper or Rhododendron scrub near
Ramani, Sarsupatal, on way to Milam glacier, from 2800-4800 m. Flowers
during June-July.
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It is less frequent in the north western side of the Biosphere Reserve and
has been recorded from the eastern side of the Reserve. Flowers during July-

August.

6. Anemone vitifolia Buch.-Ham. ex DC.
A robust, pubescent herb, up to 1 m high. Flowers white. Achenes woolly.

Locally common on grassy hill slopes near Peng and on way to Pindari
glacier at 1500-3000 m. Flowers during July-August.

4. AQUILEGIA L.

The genus comprises about 100 species, growing mostly in north temperate
zone; 5 species from the Western Himslayan region, one species occurs in
Nanda Devi Biosphere Reserve.

The genenc name is derived from the Greek aguila and cagle, referring to
the form of sepals or spurs resembling the claws of an eagle.

Aquilegia pubiflora Wallich_ex Royle

A perennial, softly pubescent herb, Leaves compound 2-pinnate. Flowers
solitary, spurred, purple.

The plant is grows in shady places amidst boulders near Himtoli at an
altitude of 3500 m. Less frequent in north-western areas. Flowers during June-
July.

5. CALLIANTHEMUM C.A. Meyer

The genus comprising about 10 species, of which 3 species are known from
the Himalayas usually in high altitude regions; 1 species has been recorded from
the Biosphere Reserve.

The scientific name Callianthemum is derived from Kalos, meaning
beautiful, and anthos, meaning flower, thus referring to ils pretty

LIOWETS.



Callianthemum pimpinelloides (D. Don ex Royle) Hook.f. & Thoms.

A small, densely caespitose, glabrous, perennial herb with fibrous roots, up

q T "ﬂ.n Flrassrawe wwhita e na‘n_nrnﬂﬂﬂ
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In alpine meadows at 4000-5000 m in eastern part of the Reserve, on way
to Milam glacier. Flowers during May-June.

6. CALTHA L.

The genus comprises about 20 species, mostly in northem temperate and

arctic regions; 3 in the Himalayan region and one in the Nanda Devi Biosphere
Reserve,

The generic name is derived from Greek Kalathos, a goblet; referring to the
form of the corolla to a golden cup.

Caltha palustris L.

A perennial, glabrous herb with stout creeping rhizomes. Leaves reniform
or deltoid-cordate. Flowers yellow.

The species is popularly known as Marsh Marigold and is a very variable;
common in marshes and along streams at Martoli and Milam bugyals reaching
an altitude of 5000 m. Flowers during July-August.

7. CLEMATIS L.

The genus comprises about 250 species occurring chieﬂy in sub-tropical

E.l'lﬂ "P‘I'I'Il'lﬂll"ﬂ.l‘d ramanor ahosit 11 cnanias Tndia & onarias in tha Aands Thans
r" llﬂslullﬂ| MLAFLAE F L ﬂl)wlw I.II. l‘l‘nllﬂ‘ e Brw1w LEL RISy LWL BA% VW L

Biosphere Reserve.

The scientific name Clematis is derived from Klema, meaning a vine
branch, A genus with woody climbing stems and opposite pinnate or trifoliate
leaves; 4-5 petaloid sepals which are uniseriate; white, yellowish, reddish or
purplish and feathery persistent style.
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la. Leaves fascicled at node 1. C. barbellata
b.  Leaves oppoaile 2
2a. Fiowers purplish-brown inside or tinged red violet outside £. C. orientaks
b. Fiowers creamy-white or lemon-yellow 3
I Patiole or leaf stalk bases of opnosite lea i 4

forming a wing like structure 2. C. connata
b. Petiole or leaf-stalk bases are not united together 4
4a. Filaments glabrous. 3. C, grata
b. Filaments hairy throughout 4, C. graveolens

1. Clematis barbellata Edgew.

A large woody climber. Flowers bell-shaped, axillary, bairy, purplish-
brown, with and densely bearded anthers.

The species is found in shady places amidst shrubs on way to Himtoli at
2500-3500 m. Flowers during June-July.

2. Clematis connata DC

A large woody climber. Leaves 3-7 foliolate, with petiole bases of opposite
leaves united or fused together at the node forming a wing like structure.
Flowers white to yellowish cream. Fruits densely hairy.

The species is frequent at 2000-3000 m above Tolma, on way to Himtoli

and on way to Garpak from Ruing village, amidst shrubs at the edge of the
forest. Flowers during August-October.

3. Clematis grata Wallich

A robust climber with grooved branchex. Leaves 3-5-foliolate. Flowers
creamy-white, fragrant.

The species 15 frequent amidst shrubs along the road sides near Lata and
Suraithota villages at 1500-2500 m, flowers in August-September,

4. Clematis graveolens Lindl.

Atall, slender, perennial climber. Leaves pinnately compound. Flowers pale
lemon-yellow coloured with strong smell,
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The species can easily be recognised in the field by its spreading sepals
bairy filaments and flowers being in panicles.

Throughout the Malari area at elevations of about 2500-3000 m in open
sunny places, on hill slopes alongwith Rosa, Berberis, Lonicera, etc. Flowers

and Fruits during May-September.

5. Clematis orientalis L.

A rlhimbhinsy chenk il pemaenolare bvinans cowwawdd law bhesnibhans 1w bn B o #alfl
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Leaves 1-2 pinnate up to 9-foliolate. Flowers greenish yellow tinged with red-

violet outside.

The species is frequent along the road side on hill siopes beyond Malari on
way (o0 Sumna, amidst Rosa, Ribes, elc. ascending up to 3000 m. Flowers
during Aug.-Sept.

8. DELPHINIUM L.

The genus comprising about 200 species, occurs chiefly in temperate
regions; about 23 species in India, 4 species in the Nanda Devi Biosphere
Reserve.

The generic name is derived from the Greek ‘Delphis’, a dolphin, referring

to the shape of the flowers. The English name for plants of this genus is ‘Lark
spur’,

ia. Flowers few, in lax inflorescence 2
b.  Flowers many, in dense racemes 3
2a. Pedicels (flower-stalk) adpressed o the stem 3. D, denvdatuin
b. Pedicels erect, not adpressed 1o stem 4. D, vestitum
3a. Scpals with white hairs 1. D. brunoaianum
b. Sepals without whits hairs 2. D. cashmerianym

1. Delphinium brunosianum Royle

A perennial herb with a musky odour when fresh, up to 1 m high, Leaves
5-fid hairy. Flowers blue,
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The species recorded from the Core zone near Bhujgara-Ramani at about
3500-5000 m, is not frequent in the Reserve. Flowers durning August-
September.

2. Delphinium cashmerianum Royle

A perennmial herb. Leaves siniple, palmately lobed. Flowers large, very

hairy, blue-purple with a broad inflated conical spur.

The species is frequent in Alpine grassy slopes at 3500-4500 m. Flowers
during August-September.

3. Delphinium denudatum Wallich ex Hook.f. & Thoms. Fig. 2.

A perennial, much branched herb, 15-80 cm high. Leaves suborbicular 3
to 5-partite. Flowers fragrant blue or violet.

The species is frequent at 2000-3500 m, on way to Dharanst from Sonnwara
and Lata, Flowers dunng July-August.

4. Delphinium vestitum Wallich ex Royle

An erect herb, up to | m high. Leaves suborbicular, 5-7 lobed, hairy dense,
purplish-blue flowers at the end of stem.

The species is common in open hill slopes ncar Lata, Himtoli at 2000-
3500 m and grows with Impatiens, Urtica, etc. Flowers during July-
August.

8. HALERPESTES Greene

The genus comprising 7 species in temperate Eurasia, N. America
and India; about 2 species in India, ! in the Nanda Devi Biosphere
Reserve,

The generic name is derived from Greek name halos meaning sea and
earpestes a Creeper.
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Fig. 2. Delphinium denudatumy Wallich ex Hook.f, & Thoms.



42 BOTANICAL SURVEY OF INDIA

Halerpestes tricuspis (Maxim.) Hand.-Mazz.

A low, aquatic herb. Leaves broadly ovate or orbicular, shallowly or deeply
tripartite. Flowers solitary, yellow.

A very vanable species, frequent in marshy places at 4000-5000 m near
Milam bugyal. Flowers during June-July.

10. OXYGRAPHIS Bunge
The genus compnses about 5 species, occurring in alpine region; only one

species 15 known from India which has been recorded from Nanda Devi

n:ﬂmhbrﬂ Dq(\-q-ﬂrn n]z\l\
LFIUBPIIGI & RESTTYC alms,

The scientific name is derived from Oxys meaning acid, and graphis
meaning a drawing or pencil.

Oxygraphis endlicheri (Walp.) Bennet & Chandra

The species is common in alpine meadows, mossy rocks and damp places
at 4500-5000 m, near Dharansi and Milam glacier. Flowers during June - July.

11. PARAQUILEGIA Drumm. & Hutch.
The genus comprises about 8 species, confined to Central Asia, Afghanistan
and Himalaya; 2 species are known from Indian Himalayan region and also from

the Nanda Devi Biosphere Reserve.

The generic name Paraguilegia is derived from the Greek Para meaning
beside or near and aquila, an eagle i.e. the genus is near to Aguilegia.

la. Seeds puberulous 1. P. anemonoides
b. Seeds glabrous 2. P. microphylla

1. Paraquilegia anemonoides (Willd.) Ulbr.

A densely tufted herb, 10-20 cm high. Leaflets ternately lobed. Flowers
solitary, pale lavender {0 blue or white.
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2, Paraquilegia microphylla (Royle) J.R. Drumm & Hutch.

A small, hairy herb forming large clumps up to 15 ¢m high. Leaves 2-3
ternatisect, Flowers solitary, cup-shaped usually blue or lilac.

The species is scattered in the core zome near Dharansi, Patalkhan to
Bhujgera, at 3500-5000 m. Flowers during July-August,

1 TR oA rTrImTaTIR ORCTA T
Li. BRAMUIMULUILUD L.
A cosmopolitan genus, comprising about 400 species, mostly known from
temperaie regions 37 species in India, 6 species in the Nanda Devi Biosphere
Reserve,

The generic name is derived from Greek word rana, a frog, literaily
meaning a little frog, in fanciful allusion to the aquatic habitat of some species.

la. Flowecrs white 6. R. trichophyllus
b. Flowers yellow 2
2a, Floating herbs 4, R. patans
b. Terrestrial herhs usually in moist places 3
3a. Leaves usually undivided 5. R, pulchellus
b. Leaves 3-panite 4
4a. Achenes turgid, without intermarginal rib 2. R. hirtellus
b. Achenes flattened with intermarginal rib 5
5a. Achenes amooth 3. R. lactus
b. Achenes dotted 1. R. diffusus

1. Ranunculus diffusus DC.

A perennial, hairy herb with spreading hairs 15-40 cm high. Flowers
yellow. Achenes compressed, glabrous,

Common throughout the area a 1800-3000 m on grassy hill slopes. Flowers
and fruits during June-August.
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2. Ranunculus hirtellus Royle

A perennial, erect or decumbent, pubescent herb. Leaves 3-partite. Flowers
1-1.5 cm wide.

The species is frequent near Martoli and Milam at 3000-5000 m. Flowers
durning June-August.

A perennial, erect, much branched hairy or subglabrous, herb, 30-50 cm
high. Leaves 3-partite. Flowers ca 3 cm across, yellow.

The species is common in temperate and sub-zlpine regions in damp places
at 3000-3500 m. Flowers during July-August.

4, Ranunculus natans C.A. Mey.

A perennial, agquatic, prostrate herb. Leaves reniform. Flowers 1 cm across,
yellow.

P R —

The species is frequent in Milam bugyal in moist places at 4000 m. Flowers
during June-July.

5. Ranunculus pulchellus C.A. Mey.

An erect, perennial herb. Basal leaves entire or 3-lobed. Leaves 3-fobed.

Flowers solitary vellow.

The species is frequent at 4000-5000 m near Martoli and Milam. Flowers
during June-July.

6. Ranunculus trichophyflus Chaix

A perennial, aquatic, dark green herb. Leaves all submerged, 2-3 cm long
and broed, divided. Flowers 1.2-1.5 cm wide, white,
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The species is frequent in temperate and sub-alpine regions in and around
streams at 4000-5200 m alt. and was recorded from Milam and surrounding
areas. Flowers during May-July.

13. THALICTRUM L.

A genus of usually temperate and alpine regions, coraprising some 150
species; about 20 species are native to Indis, 8 species are recorded from Nanda
Devi Biosphere Reserve.

The scientific name Thalictram is derived from Thalle meaning to grow
green or to flourish; in allusion to the bright colour of the young shoots. Usually
perennial branched herbs with 2 to 3-pinnate or termate, ofien repeatedly

ternatisect with numerous leaflete and emall greenish-vellowish-white or purplich

flowers,

la. Herbs, ususlly not more than 40 ¢m high 2
b. Herbs usually more than 40 cm high 3
2a. Leaves 8]l or mostly radical; flowers in racemes, stigma not incurved 1, T, alpinam
b. Leaves radical and cauline; flowers in panicles, stigma incurved 3. T, elegans
3a. Anthers without beak or mucronate tip 6. T. javanicum
b. Anthers beaked, apiculaie or mucronale 4
d4a. Achenes sessile 5
b. Achenes short, long stalked 6
Ja. Anthers beaked; achenes 2-5 L. T. loliolosum
b. Anthers apiculate; achenes more than § 4. T. foetidum
Ga. Achenes with stalks as tong or longer than achencs 7. T. reniforme
b, Achenes with stalks much shorter 7
Ta. Flowers greenish white, ca 2 cm across 2. T. culivatum
b. Flowers purplish, lcss than 1 ¢m across 8. T. secundum

1. Thalictrum alpinum L.

A small, slender, glabrous herb, up to 10 cm high. Leaves only basal, 3-5
lobed. Flowers greenish purple.

This is a highly variable species, frequent in alpine region at Dharansi,
Sarsupatal, Martoli, Milam Bugyals at 3500-4500 m, Flowers during May-
August,
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2. Thalictrum cultratum Wallich

A perennial, glabrous; erect herb, up to 1 m high. Leaves 2-pinnate.
Flowers usually in large, lax much branched clusters, greemish-white. Fruits
compressed (achenes).

The species is common at 3000-3500 m altitude near Himtoli and on way
to Pindari glacier. Flowers during July-August.

"3. Thalictrum elegans Wallich ex Royle Fig. 3.

An erect, slender herb, 15-40 cm high. Leaves decompound. Flowers
greenmish-purplish.

The species is frequent in the core zone in alpine cliff edges, rocky slopes,
moraines on way to Ramani from Deodi, Sarsupatal and on way to Milam
glacier at 3500-5000 m. Flowers during July-August.

4. Thalictrum foetidum L.

A tall, widely branched leafy perennial. Leaves ternately decompound-
pmnate (3-3 times divided), glandular hairy. Flowers nodding, greenish-

ll'ﬂ“ﬂ'lll'
F ALY .

This 15 a highly variable species, not much frequent in the Biosphere
Reserve. It has been recorded on way to Pindari glacier at 3000 m altitude.
Flowers during July-August,

5. Thalictrum foliolosum DC.

A tall, robust, bushy, perennial, branched herb, reaching nearly 2-3 m in
height. Leaves pinnately decompound. Flowers white outside, greenish or
purplish inside,

The species is popularly known as ‘Mamira’ or "Pilzari’ in Hindi and is

ﬂﬂmmnn thmllﬂ'hﬂl]f l'hﬂ nlﬂnﬂl‘lﬂm Racamra vioninHur im chador sslasas o8 3000 ANNW

1118118 ST o AR ESY Siie ARAIGRRIWLY LAl T l-l-l:ll-lﬂ].lJ idl L'III.GIUJ IJIH\.-L-D AL WP TERLNY

m. An extract from the root is used medicinally. Flowers and fruits during
August-September.
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Fig. 3. Thalictrum efegans Wallich ex Rovie
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6. Thalictrum javanicum Blume

An erect, glabrous herb, up to I m high. Leaves ternately decompound.
Flowers white or pale purple.

The species is frequent at lower altitude at 2000-300{ m on way to Pindani
and Milam glaciers. Flowers during June-July.

7. Thalictrum reniforme Wallich

An erect, much branched herb up to 1 m high. Leaves 2-ternately
compound. Flowers small greenish.

The species is scattered at 3500-4000 m near Dibrugheta. Flowers during
June-August,

8. Thalictrum secundum Edgew.

An erect, glabrous herb, 30-90 cm high. Leaves usually 2 to 3-pinnate, sub-
sessile. Flowers purplish.

The species is frequent in sub-alpine region at 35004000 m near Ramar
and Pindan bugyals. Flowers during June-August.

i4. TROLLIUS L.

The genus comprises about 25 species in north temperate and arctic regions;
3 species are known from the Indian Himalayan region, 1 species has been
recorded from the Nanda Devi Biosphere Reserve.

The generic name, derived from torolya, refers to the round shield-shaped
leaves.

Trollius acaulis Lindl.

A stout herb with fibrous rootstock, up to 20 cm high. Leaves palmately 5-
partite. Flowers solitary, orange-yellow.



Delphinium brunonianum Royle



Delphinium cashmerianum Royle

Caltha palustris L.



Delphinium vestitum Wallich ex Royle



Meconopsis aculeata Royle



Impatiens amplexicaulis Edgew,



Impatiens scabrida DC.



Indigofera heterantha Wallich ex Brandis



’ L R A
Parthenocissus semicordata (Wallich) Planch.
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The species is frequent at 4000-5000 m in alpine slopes near Martoli and
Milam bugyals. Flowering and fruiting during June-July.

2. PAEONIACEAE

_ A small, monogeneric family of the north temperate region, earlier included
o Ranunculacese, but now recognized as distinct family due to its persistent
sepals, a fleshy disk at the base of carpels and seeds with arils.

PAEONIA L.

The genus comprises about 40 species, known from Asia, Europe and North
West America; 1 species recorded from India and i1s known from the area.

According to the Greek mythology Paeon, a pupil of Aesculapius to whom
Leto, mother of Artemis and Apollo, gave the plant informing him of its merits.
Fﬁ geatitude of the effactive cures administered by Paeon, Pluto changed him
1ato this plant. In the Torjan war, the legendary physician, Pacon cured the
Gods of their wounds. This is the ancient name used by Theophrastus.

Paeonia emodi Wallich ex Royle Fig. 4.

A glabrous perennial herb with fleshy tuberous roots, upto 1 m high. Leaves
1to 2 temately compound with decurrent entire or incised leaflets. Flowers
showy, 25-10 cm across, usually white {pink or red). Follicles 1 or 2, 34 cm
long, with black shining smooth seeds.

The plant commonly called ‘Himalayan Peony’ grows at 2000-2500 m in
shady places on the bank of river Rishiganga. Flowers during March-June.

3. CIRCAEASTERACEAE

The family Circaeasteacese from south-western Asia differs from the
Ranunculaceae in having leaves with dichotomous, free venation; nodes
unilacunar; flowers reduced without petals or petaloid nectaries and orthotropous
ovules. According to Arther Cronquist (1981), if Kingronia is kept in the
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Fig. 4. Paeonie emodi Wallich «x Royle
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Ranunculaceae as some authors do, then there is hardly any valid reason to
maintain Circaeasteraceae as a separate family, as the venation of the petals of
some species of Ranunculus is also openly dichotomous.

CIRCAEASTER Maxim.

A monotypic genus known from India, Bhutan, Nepal, Tibet and W. China.

The generic name is derived from Circe, the famous anchantress of Greek
mythology; aster star like flower.

Circaeaster agrestis Maxim. Fig. 5.

A slender annual, up to 15 cm high. Leaves with crowded false whorl
which are thomboidly spathulate and cuspidately toothed. Flowers minute with

scale like somals, 7 sinraenz aed 107 cacealo
F‘II-I.U  OWALLIIGALLID ALIW 1 ™20 L-ﬂllmla

This is a rare plant in the Reserve and is known only from Dibrugata,
Deodi area and Rupkund nala surroundings at about 3500-4000 m. It grows in
shady places mostly under the boulders. Flowers during June-July.

4. SCHISANDRACEAE

The family, comprising 2 genera and 47 species in the world, is represented
arureile

THIGUY u] the Lumumg shrubs with regmar IlﬂWEI‘S, arupe like fruit and 1-3,

flatiened seeds.
Two, genera and 6 species in India, only one species in the Biosphere
Reserve.
SCHISANDRA Michx.

The genus comprises over 18 species in S.E. Asia and S.E. U.S.A., 6 in
India, only one in the Biosphere Reserve.
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Fig. 5. Circaeaster agrestis Maxim,
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The generic name derived from Schizo to split and aner-male, referring to
the cleft anthers.

Schisandra grandiflora (Wallich) Hook.f.

Climbing or straggling shrubs. Leaves elliptic-ovate to oblong lanceolate.
Flowers large.

Found to grow around Chhenabari-Kalikana area in mixed forest at about
2200-2800 m. Flowering and fruiting during May  August.

5. MENISPERMACEAE

Fi W . [ LA,
[ MOONSeed amuLy)

The family is represented mostly by twining shrubs ang herbs. A few are

rect planis, Inflorescence racemose with vitimate branches cymose. Flowers
rarely bright coloured. Fruits drupaceous.

Comprising 65 genera and 350 species in the world; about 19 genera and
35 spectes in India, only one genus and one species in our area.
STEPHANIA Lour.

_ The genus is represented by 40 species in the world; 4 in India and only one
In Nanda Devi Biosphere area.

The genus is named after Prof. Frederick Stephan.
Stephania glabra (Roxb.) Miers

Herbaceous twiners. Leaves orbicular, acute or scuminate with 9-12 main
nerves. Flowers minute, greenish-yellow.

Found along the roadside and in waste places in the buffer zone area of
Suraithota-Lata at 1800-2200 m. Flowering and fruiting during May Aug.



6. BERBERIDACEAE
(Barbery family)
The farily is represented mostly by shrubby plani characierised by giobose,
regular flowers with free sepals and petals, hypogynous; stamens 4-6, opposite
the petals; carpels 1-3. Fruits bernies or follicles.

It comprises 4 genera and 575 species in the world; 3 genera and\68 species
in India out of which Nanda Devi Biosphere Reserve area is represented by one
genus and 7 species.

BERBERIS L.

Plants of this group are popularly known as ‘KINGOR’ in the entire
(Garhwal and Kumaon region. The plants are bush forming low or up to 8 m
high shrubs with axillary 1.3, 1adiate thoms. Flowers are yellow in axillary
racemes, subcorymbs or umbellate inflorescence. The stem and root juice of the
plants are used in some eye troubles and in some places for dying. The
rpe fruits (Berries) covered with whitish powder are either blue or red,
edible.

‘Berberys’ is an Arabian name and commonly called Barberry.

la. Low shrubs, hardly exceeding 50 cm; flowers solitary 6. B. kumaonensis
b. Large shrubs; flowers not aolitary v
2. Inflorescence branched racemes 3
b. Inflorescence simple raceme 4
Ja. Large shrubs more than 2 m high; berrica oblong or lincar ablong

narsowed at both ends 3. B. chitria
b. Shrubs not morc than 1.5 m high; berrics ovoid 4, B, edgeworthiana
4a. Up to 1.5 m high shrubs 5. B, jaeschkiana
b. More than 1.5 m high shrubs 5
5a. Large, 5-8 m high shruhs; leaves broadly ovate or ohovate 7. B. pachycantha
b. Leas than 4 m high shrubs; leaves not as above 6
Ga. Leaves sparingly wothed, glossy green 1. B. aristata
b. Leaves distinctly spinous toothed, glaucoun beneath 2. B. asiatica

1. Berberis aristata DC,

. Shrubs, attaining a height up to 3 m, stem bark pale-grey, rough. Leaves
elliptic-lanceolate, entire or spinous toothed. Flowers in drooping racemes,
Eruits ovoid or oblong with prominent style.
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The species is common throughout the area between 1800-3000 m growing
in the forest areas. Flowering and fruiting during April November.

2. Berberis asiatica Roxb.
Bushy shrubs, attaining height up to 2 m, bark pale-yellow. Leaves ovate

or oblong-ovate, distinetly spinous toothed. Flowers in racemes. Fruit globose,
blue-black with distinct style.

The species is common throughout the area between 1600-2700 m in forest
areas. Flowering and fruiting during March  September.

3. Berberis chitria Edwards Fig. 6.

Bushy shrubs, 2-3.5 m high, stem bark brownish-grey to pale-grey, young
shoots reddish. Leaves ovate-obovate, entire or minutely spinous toothed.
Flowers in racemes. Fruits oblong or linear oblong narrowed at both ends.

Found to grow on shady hill slopes in forest areas in gravel soils, common
throughout the area, ascending up to 2600 m. Flowering and fruiting during
March  September.

4. Berberis edgeworthiana Schneid,

Much branched shrubs, ca E5 m high, stem bark grey-brownish to

yellowish. Leaves obovate, serrate fascicled. Flowers yellow. Bervies ovoid,
red.

The species is found to grow near Himtoli in the core zone of Biosphere

Reserve on hill slopes, ascending upto 3300. Flowering and fruiting during June-
October.

5. Berberis jaeschkiana C.K. Sch.

Shrubs, 0.5-1.5 m high stem bark pale-grey. Leaves ovate or Janceolate,
spinous toothed. Flowers in subcorymbose inflorescence. Fruit oblong.
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Fig. 6. Berberis chitria Edwards
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The species is not common in the area, found to prow in cold itemperate to
sub-alpine region ascending upto 3000 m, 1n gravel soils in rocky places.

F]nwnnnn and fromitine durine hine  Qctober.
E AILFLLA E .'.lﬁ - Rl N Ml W T B

6. Berberis kumaonensis Schneid.

1‘5"1831' thnn the Jeaves. Ftcwws solitary. Fruit ovoid.

The plants grow on rocks in sub-alpine and alpine region between 2800-
4000 m. Not common, Flowering and fruiting during June August.

7. Berberis pachycantha Koehne

Bushy, deciduous shrubs, attain up to 8 m. Leaves broadly ovate or
obovate. Flowers in pendulous racemes. Fruit oblong.

The species is found to grow on rocks in cold temperate to alpine region

between 2600-400 m. Not common. Flowering and fruiting during May
October.

7. LARDIZABALACEAE
(Lardizabala Family}

This family is represented mostly by climbing shrubs. Rarely trees. Leaves

digitate, palmate rarcly pinnate. Flowers in racemes or in axillary fascicles.
Fruit berries.

Comprising 8 genera and 35 species in the world; about 3 genera and 3
species in India, only one species in Nanda Devi Biosphere Reserve.

HOLBOELLIA Wallich

) The genus is represented by 10 species in the world; 1 in India and in
Nanda Devi Biosphere area.
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The genus is named after Fredérick Ludwing Holboell, Superintendent of
Royal Botanic Garden, Copenhagen.

Hotboellia latifolia Wallich

Climbing shrubs. Leaves digitate. Flowers subcorymbose, purplish green,
sweet scented,

Found to grow in mixed forest around Kalikona-Chhenabari area at 1800-

m, Flower ng a d fruit no duﬂnﬂ' March - June.

Lot AT pTms -y

8. PODOPHYLLACEAE
{Himalayan May Apple family)

The family is represeated by one genus. Plants are usually herbaceous with
a solitary terminal flower and peltate leaves.

PODOPHYLLUM L.

3

enug nf harbs hnuinu OIEONONE mole ar .rllr-mvp_e commonly called *Mav
L [ R~ L mEEmEESF J e sl LV J"..“J
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Appl as the fruits ripen in late May. The scientific name derived from Podos
a root and phyilon, a leaf referring to the shape of the leaves.

yllum hexandum Waliich ex Royle Fig. 7.
A perenmial, 2-leaved, 30-50 ¢cm high herb. Leaves lobed. Flowers pinkish-
white.

an ol e ) Y. QR | S

A rare S}“ﬁiéﬁ and recorded from Dharansi surroundings al 3500-4500 m
in rock crevices. Flowers during April-June. This is an important medicinai
plant with the rhizome containing Podophyllin, recently investigated as &
possible drug treatment of cancer.
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Fig. 7. Podophyllum hexandum Wailich ex Royle
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9. PAPAVERACEAE
(Poppy family)

The family is mostly represented by herbaceous plants characterised by
large showy flowers, nodding in buds, sepals 2, petals 4, caducous; stamens 2,
hypogynous. Fruit capsules, dehiscing by pores or valves.

Comprises 26 genera and over 250 species in the world, mostly in north
temperate region; 3 genera and 25 species in India, only one genus and one
species in the Biosphere Reserve.

MECONOPSIS Vig.

The genus comprises over 40 species; 20 in India, chiefly distribuied
Himalayan region, 1 in the Biosphere Reserve.

The scientific name is derived from Greek, Meken a poppy and Opsis
resemblance, referring to the appearance of the plant.

Meconopsis aculeate Royle

Prickly herbs, 30-50 cm high, stems simple. Flowers solitary, blue, showy,
ca 4.6 cm across,

The species is found to grow on hill slopes amidst boulders, in core zone
area of Biosphere Reserve around Dharansi, and Ramni-Bhujgara. Rare.
Fiowering and fruiting during June Ociober.

10. FUMARIACEAE
{Fumtory family)

The family is represented by annual or perennial herbs. Leaves mostly
divided. Flowers irregular; sepals 2, deciduous; petals 4 usually dissimilar pairs,
2 outer large one or both gibbose or spurred. Stamens 6 in 2 bundles. Fruit 2-
valved capsules.
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Comprises 16 genera and ca 450 species in the world; 3 genern und 41
species in India, one genus and 12 species in the Biosphere Reserve.

CORYDALIS DC.

The genus comprises ca 300 species; about 31 species in India, 12 species
In the Nanda Devi Biosphere Resesve.

The plants of this genus are annual or perennial herbs, common throughout
the area in shady moist places except a few, which grow in dry open hill slopes.
The leaves are compound. Flowers in racemes, petals 4, spurred yellow or
yellow with purple tips.

The scientific name is derived from a greek word Korudalos a lark,
referring to the spur of the flower resembling the spur of a lark.

la. Flowers blue; stem bare naked 1. C. cashemeriana
b.  Flowers yellow; stem base covered with old Jeaf sheaths 2
2a. Lowest pair of the lcaflet lenger then the subsequent pairs; leaves primarily

terniely divided 3
b.  Lowest pair of the leaflets not longer than the subsequent pairs; leaves pipnatisect 7
3a. Stems simple 5. C. erithmifolia
L.  Stems branched 4
4a. Leaves cqually 2-ternate; terminal segments not longer than the lateral segments

2. C. casimiriana

b. Leaves unequally tecnate; terminal segments much longer than the lateral segments 5
5a. Leaf segments once or twice completely divided; ultimate segment decurrent

3. C. chaerophylla

b.  Leaf segment 2-3 times divided, ultimate segment distinct 6
6a. Ultimate segment linear or oblong; seeds shining 12. C, vaginans
b. Ultimate segments rounded, sceds opaque-punctate 4. C. cornuta
Ta, Stems branched 8
b.  Stems simple 11
8a. Leaflets reniform, thick 7. C. Nabellata
b. Leaflew not reniform, thin 9
%a. Leaf segments simple pinnntisect, lobulcs ovate 11, C, thyrsiflora
b, Leaf scgments 2-3 pinnatisect, lobules lincar 10
10a. Flower spurs purple with upper limb green brown to purpic 9, C. meilolia

b. Flawer spur not as above 16. C. stracheyi
11a. Radical |caves as long az the atem; flowers high yellow 8. C. govaniana

b. Radical lcaves shorter than the stem; flowers yellow purplc tipped 8. C. elegans
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1. Corydalisa cashemeriana Royle

Herbs with bulbous root stocks. Flowers blue.
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Himtoli-Tolma and Rupkund ares between I000-4000 m. Flnwe:rmg and fruiting
during May August.
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2. Corydalis casimiriana Duthie & Prain
Tufted annual herbs, stems week. Flowers ca 1 cm long, blue. Pods linear.

Found te grow amidst graszes on shady-motst hill slopes in forest area in
Malari region at 2800-3500 m, Flowering and fruiting during July - September,

3. Corydalis chaerophyiia DC.
Annuals, stems erect, branched, Flowers yellow. Pods linear-oblong.

A tare species, found fo grow in shady places as a forest undergrowth,
ascending upto 2500 m. Flowering and fruiting dunng July September.

4, Corydalis cornuta Royle

Annual plants, stems procumbent or eréct. Flowers yellow, tipped with
purple. Pods oblong.

Common throughout the temperate and alpine region between 18604000 m.
Found to grow in forest aress in shady moist places in assccistion with
Creranium, Senecio, Pimpinella and Bupleurum species. Flowers during May

Septembey.
5. Corydalis crithmifolia Royle

Small perennials with fusiform root stocks, somelimes with 2-3 tubers,
steme slender, erect. Flowers yellow tipped with purple.

Thig is common in the core zone area of Biogphere Reserve around
Sarsupatal. Found to grow in open hill slopes at 3000-4000 m, amidst grasses.
Flowering and Fruiting during July September.
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6. Corydalis elegans Wallich

Perennial with thick, woody rootstocks, stems erect or procumbent. Flowers
yellow, purple tipped.

This is a rare species of the group in the region. The plants are found to
grow on hill stopes around Furkia/Pindari moraine between 3000-4500 m.
Flowering and fruiting during August September.

7. Corydalis flabellata Ed 8.

L
gew. g,

_EI'GCL robust, perennial, stems much branched, forming a small bush like
:llablt. Leaf-lets broad, thick, flabellate, whitish-green. Flowers yellow. Pods
INEar,

3

Flowering and fruiting during July September.

Common throughout the area in shady, marshy places on hill slopes,
between 2500-4000 m, The species is able to withstand the winter season with
the help of deep stout rootstock. Flowering and fruiting during May
September,

9. Corydalis meifolia Wallich

Perennial herbs with stout, deep rootstocks, stems erect or procumbent,
!Jmnched. Leaflets linear. Flowers yellow with purple spur, upper limb green-
orown o purple tipped.

 Common in rock crevices, shady hill slopes; also found to grew on open
hill siopes in Pindari Bugyal area between 3000-4000 m. Flowering and fruiting
during August October.
10. Corydalis stracheyi Duthie ex Prain

Perennial herbs with thick rootstocks, stems weak, branched. Flowers
yellow or white. Pods small, oblong or oblong-ovate.
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Fig. 8. Corydalis flabellata Edgew.
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This is a common species growing in rock crevices in core zone ares near
Dharansi Pass and in Pindari moraine area at 3400-4500 m. Flowering and
fruiting during July - September.

H. Corydalis thyrsiflora Prain

Perennial erect herbs, stems branched. Radical leaves stout with long
petiole. Flowers yellow in terminal racemes. Pods oblong.

This rare species grows on hill slopes amidst grasses at 3400-4500 m.
Flowering and fruiting during August September.
12. Corydalis vaginans Royle

Stems weak, procumbent. Radical ieaves few or many. Flowers yellow in
2-12 cm long racemes. Pod obovate-oblong or ovate.

The species is common in temperate and subalpine Himalaya, grows amidst

Zrasses on hill slopes at 2500-4000 m. Flowering and fruiting during May
A_ ek

=y

11. BRASSICACEAE
(Mustard Family)

The family is represented by herbaceous plants, annual or perennial, rarely
shrubs. Flowers cross-formed, arranged usually in racemes or corymbs.

Comprising or 375 genera and 3200 species in the world, cusmnpulitan‘ in
distribution; about 80 genera and 115 species in [ndia, 6 genera and 8 species
in Nanda Devi Biosphere area.

la. Large herbs; stems hollow, Neshy 5. Megacarpaes
b. Small herbs; stema solid, not fleshy 2
2. Fruit triangular flat 3. Capsella
b. Feuit not wiangular , 3
38. Fruit loas than | cm long 4. Drah:

b.  Fruit more than 1 cm long
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4a. Leaves pinnatisect or pinnatifid 6. Rorippa

. Leaves simple 5
Sa. Septum l-veined 1. Arabidopsis
b. Septum not veined 2. Arabis

1. ARABIDOPSIS Schr,

The genus is represented by 12 species in the world; 8 in India an
nu-nl'
Fl

nhito
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rosy flowers. Stem leaves sagittate or stimple.

Fatd
L

The scientific name is derived from a greek word Opsis meaning appearance
referring to its resemblance to the genus Arabia

la. Stem leaves sagittate; Flowers purple tinged with white 1. A, himalaica
b. Stem feaves simple; Mowers white 2. A, thaliana

1. Arabidopsis himalaica (Edgew.) Schultz.

Erect, hispid herbs, 20-35 cm high. Leaves sagittate. Flowers purple tinged

wribth vbida
TALLL WY LLLYS .

Commeon around Dibrugheta-Deod: area on hill slopes at 30004000 m.
Flowering and fruiting during June - July.

2. Arabidopsis thaliana (L.) Heynh.

Annual, sleader, stellately hairy herbs, 4-10 cm high. Leaves simpie.
Flowers white.

Found to grow around Dibrugheta-Deodi area on hill slopes at 3000-
4000 m. Flowering and fruiting during July September.
2. ARABIS L.

The genus includes about 125 species in the world; 7 in India and only one

iﬂ l“iﬁ D-l ‘D.um..-....;
HE MIUIFFI.IVIU Bl VW,
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The scientific name is derived from Arabia, as it is originally known from
Arabig,

Arﬂ_!'lig pl‘ LC LT

L+ ]
TR WL E LB

Annual, erect, stellately hairy herbs, Leaves mostly crowded at the bae.
Flowers white, Fruit linear.

Found to grow around Martoli-Milam arca in moist, shady alpine meadows
&t 3500-4000 m. Flowering and fruiting during April September.

3. CAPSELLA Medik.

_ The genus is represent by ca 100 species in the world and only one in India
'\fhlch i$ also present in our area. The scientific pame is derived from Latin
Capsella - a little box, referring to the fruit.

Capsella bursa-pastoris (L.) Medic.

Annual, erect, glabrous or stellately hairy herbs. Radical leaves pinnatisect,
Stem leaves oblong. Flowers white. Fruit triangular, flat.

Fouad to grow around Dharansi and Martoli-Milam area on open hill slopes
at 2800-3800 m. Flowering and fruiting during April  September.

4. DRABA L.

The genus is represented by cq 300 species in the world; 20 in Indiz and 2

S BRI LAL = WL 3 L

Species are present in the Biosphere Reserve.

The scientific name is derived form a Greek word Draba -acrid, biting,
referring to the taste of the leaves.

ta. Flowers yellow; pods linear 1. D. gracillima
b. Flowers white; pods twisted 2. D. lagiophylia
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1. Draba gracillima Hook.f. & Thoms

Weak, ascending herbs, stems many coming out from the rootstocks.
Flowers small, yellow. Pods linear.

Grows around Dibrugheta-Ramni and Sarsupatal area on hill slopes at 3000-
4000 m. Flowering and fruiting during June September.

2. Draba lasiophylla Royle

Tufted, perennial, densely hairy herbs. Leaves crowded at the base. Flowers
white, Pods short, twisted,

5. MEGACARPAEA DC.

The genus is represented by about 10 species in the world; and in India and
in Nanda Devi Biosphere area.

The scientific name is derived from Greek world Megas - great and Karpos-
fruit: in allusion to the large pods.

Megacarpaea polyandra Benth.

Perennial, large, aromatic herbs, stems hollow, fleshy. Leaves deeply lobed.
Flowers white, arranged in corymbs.

Grows around Himtoli area in grassy hill slopes in shady places at 3000-
3500 m. Flowering and fruiting during April-September.
6. RORIPPA Scop.

'.l"he genus 'is represented by ca 70 species in the world, 4 in India and only
otte 1§ present in Nanda Devi Biosphere Reserve.
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The scientific name is derived from a german local name Rorippen.
Rorippa indica (L.) Hiem.

Annual, erect herbs, stems ribbed. Leaves elliptic, toothed. Flowers pale-
yellow. Fruit cylindrical.

‘ Found to grow around Martoli-Milam area near watery places and in shady
most places at 3500-4500 m. Flowering and fruiting during April - September.

12. VIOLACEAE
(Vielet Family)

t!ﬂm.:sf-: iy L t-l'lﬂ1‘\l'|1r u‘nn
CAFLLFCARI LN GEL RALFLY Y KRR
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are characterised by both regular or irregular 2-bracteate flowers with 5 sepals,
equal or unequal petals $ and 5 stamens. Fruit 3-valved capsules.

:
’
7]
]
b

_ '.rhe family comprising 22 genera and 990 species, is cosmopolitan in
dl‘stnhution; 3 genera and over 41 species in India, one genus and 3 species in
Biosphere area.

VIOLA L.

The plants popularly known as ‘VNASPA" are annual or perennial in
nature. These plants are found to grow in shady moist places in forest aress.
;rhﬁ Btems are very short or none. The flowers are solitary or 2 on peduncles,
el petal 15 largest and spurred, yellow or yellow-lilac. Fruit dehiscent.

The flowers of the plant are believed to be useful in cough when taken with

tea.

Viola is a latin name for pansy and violets.
la. Flowers yellow 2. ¥, hillora
b.  Flowers lilac ot pale-blue 2
Za. Stems developed; leaves ovate-cordatc 3. V. pilosa
b. Stems nonc or very shon; Jeaves triangular 1. V. betonicifolia
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1, Yiola betonicifolia Smith

Common in moist shady places near cultivated fields and in forest areas on
hill slopes between 1000-2500 m. Flowering and fruiting during March
Sepiember.

2. Yiola biflora L.
Anpual, semi erect herbs, Leaves reniform. Flowers solitary, yellow.
The species is common throughout the area between 20004000 m, in rock

crevices and on hill slopes in forest areas in shady moist places. Flowering and
fruiting during June October.

3. Viola pilosa DC.

Stoloniferous herbs, stems leafy. Leaves ovate-cordate, crenate-serrate.
Flowers lilac or pale-blue.

Common on hill slopes in shady moist places near Rishiganga Valley
betwoen 2500-3000 m. Flowering and fruiting during August September.

_Th'-‘ plants ‘_ﬂf this f{““ﬂ}' are represented by herbaceous as well as shrubby
habits chnuctensed. by irregular, 3-bracteate flowers; 5, unequal sepals, 5 or 3,
uncqual petals, the inforior often keel-shaped, Fruit usually 2- seeded capsules.

' Compnses ca 12 genera and 800 species in world; 2 genera and 21 species
in India, 1 genus and 2 species the Biosphere Reserve arca.
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POLYGALA L.

The genus is common in the buffer zone area of the Biosphere Reserve.
These are annual or perennial. Leaves alternate simple, entire. Flowers in
racemes. Sepals 5 in 2 series, 3 outer green and 2 inner ovate or oblong, large,
Petals 3 unequal. Stems & united in 2-sets. Capsules fattened, often enclosed in
Persisting calyx.

The generic name is derived form Greek word Polys meaning much and
Gala-Milk, referring to its reputation as a good fodder.

‘8. Leavcs linear, flowers in iax terminal racemes i. P. abyssinica
Leaves elliptic-oblong or ovate-obiong, flowers clustered in axillary racemes
2, P. crotalarioides

ia_ P

The species is common in and around the buffer zone of the Biosphere
Reserve, growing on open hill slopes in sandy soils, ascending up to 2000-
2600 m. Flowering and fruiting during July September.

2, Polygala crotalarioides Buch.-Ham. ex DC.

Perennial, densely hairy herbs, stems decumbent. Leaves simple, elliptic-
oblong or ovate-oblong, sessile. Flower pink crowded in leaf axils. Fruits heart

shaped,
Common on hill slopes in open places and in rock crevices at 2000-2500 1.
Flowering and fruiting during in April October.
14. CARYOPHYLLACEAE

(Pink family)

The family usually shows herbaceous or rarely shrubby habit. Flowers
regular, in cymes nearly solitary. Sepals 4-5 free united, petals as many as
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sepals or O; stamens twice the number of petals rarely 5. Capsules membranous,
fleshy or berry like.

A cosmopolitan family compnsing ca 80 genera and 2000 species in the
world; 20 genera and 105 species in India, 6 genera and 19 specics in Biosphere
Reserve area.

Ia. Scpals fuscd 4, Silene
b. Sepals free or connate at the hage only 2
2a. Pelals sheent 3
b. Peials present 4
3a. Denscly tufied herbs forming hemispheric cushions &. Thylacospermum
b. Herbs not as above, stems much branched, slender 1. Minuartia
4a. Petals 2-fid or 2-partite 5. Stellaria
b. Petals entice or lacerate 5
5a. Leaves terele, base united in & scarious sheath 3. Sagina
b. Leaves not tercte, base not upticd 1. Arenaria

1. ARENARIA L.

The genus is represented by about 250 species in the world mostly in

-

Norihern Hemisphere; about 20 species in India, & in our area.

The plants are annual or perennial, often tufted herbs. Flowers solitary or
in cymes, white, rarely pink, pentamerous, petals entire, lacerate or retuse.
Fruit capsules often shorter shan the calyx.

The generic name- is derived from a Latin word Arena meaning sand,
referring to the sandy habit,

la. Densaly tufted herhg; leaves subylate 3
b. Looscly tuited herbs; leaves not subulate 3
2a. Flowers solitary; peduncles very short 5. A, perlevis
b. Flowers in cymes; peduncles elongsted 2. A. festucoides
3a. Flowers solitary 1. A. cikiolata
b. Flowers in cymes 4
4a. Leaves orbicular 4. A, orbiculata
t. Leaves ovate or elliptic [1
Sa. lLeaves more or less glandular; sepals |-nerved 3. A. neelgherrensis

B, Lasves ant n-'l-n;ln'l-- amral

wduiar; scpals 3-5-nerved 6. A. serpyllifolia
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1. Arenaria ciliolata Edgew.

Perennial, laxly tufted herbs. Leaves fringed with long jointed hairs.
Flowers solitary, white.

Grows on hill slopes in the core zone of Biosphere Reserve in and around

Dharansi-Himtoli between 3000-5000 m. Flowering and fruiting dunng June -
September.

2, Arenaria festucoides Benth. Fig. 9.

Perennial, densely tufted, cushion forming herbs. Leaves linear. Flowers in
Cymes, white,

Plants usually grow on hill slopes, open places and in sandy soils, ascending
Up to 4300 m, common in cose zone area of Biosphere Reserve near Himioli

and Dharansi-Samupalal. Flowering and fruiting during June-October.
3. Arenaria neelgherrensis Wight & Am.

. Semi erect or procumbent herbs, stems much branched at base. Leaves
eliptic more or less glandular. Flowers in cymes, white.

Grows on hill slopes, amidst grasses in and around Milam, Dibrugheta

bugyals hetween 30004000 m; common. Flowering and fruiting during May
October,

Prostrate herbs, stems much branched at base. Leaves orbicular. Flowers
ca 1 cm across, white, in terminal cymes.

The species grows in both open and shady hill slope amidst grasses around
Martoli bugyals at 30004500 m. Flowering and fruiting during May
December.
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Fig. 9. Arenaria festucoides Benth.
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5. Arenaria perlevis (Williams) Hand.-Maz.

perennial, densely tufted berbs. Leaves subulate, minutely ciliate. Flowers
solitary, white,

Found on hill slopes near Sarsupatal area in core zone of Biosphere Reserve

at 3600-4200 m. Flowering and fruiting during June September.

6. Arenaria serpyllifolia L.

_ Perennial herbs, stems much branched, pubescent. Leaves ovate. Flowers
white, sepals 3-5, ribbed.

.IhB M'Iﬂ-ﬂ iﬂ Frovmed mn mems ot el ol vwnens f" oimGa aroun e Domes o
Poridiiid LLULS bl.'u'h" 'Ll'l.l u}nl].]. I.l.l].l ﬂ UPW ERRIIBNFIL dALLILANALL uﬂbl I.Eﬂl

on way to Dunagiri and Dharansi-Dibrugheta at 2000-3500 m. Flowering and
fruiting during July  August.

2. MINUARTIA Loefl, ex L.

The genus comprise annual or perennial herbs with over 120 species in the

Worlds fonze 2o ¥ a0, 1 P 21 " u ™
WOrid; few in India, only one present in the Biosphere Reserve.

The generic name is eiven after John Minuart, Spanish Apothecary and
rofessor of Botany.

N

Minuartia lineata (C.A. Mey.) Bomm.

Perennial, tufted, herbs, stems much branched, slender. Leaves flexuous.
Flowers white.

Common in the core zone area of the Biosphere Reserve on hill slopes
amidst grasses in shady places at 3000-4000 m. Flowering and fruiting during
July September.

3. SAGINA L.
The genus is represented by 30 species, mostly in North temperate region,

mountains of Africa, Himalaya, New Guinea and Andese; only one species is
present in Nanda Devi Biosphere Reserve ares,
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The scientific name is derived from a Latin word Sagira a stuifing
feeding, in iilusion to nourishing qualities for sheep.

Sagina saginoides (1..) Karsten

Perennijal, tufted, bright green herbs, stems numerous. Leaves both radical

and cauiine. Flowers white.
The species is foend to grow in moist, shady hill slopes around Martoli
bugyals between 30004000 m. Flowering and fruiting during June - October.
4. SILENE L.

The genus is represented by 500 species in the world, mostly in North
temperate region; about 25 species in India, 7 in our area.

The plants are annual or perennial herbs. Flowers solitary or in cymes;
calyx inflated, campanulate clavate or tubular, petals 5, entire or lacinate often
with 2-basal scales. Stamens 10, capsules 3-6-toothed or valved.

The generic name is derived from a Latin word Silenus spittle or foam,
referring to silky secretion in some of the species.

ia. Capsules dehiscing by teeth to equal number of styles 2
b. Capsules dehiscing by teeth twice the atyles 4
2a. Scapc like herbs; sceds compressed winged 2, §. gonosperma subsp. himalayensis
b. 3Simpie or branched herbs; seeds reniform not winged 3
3a. Petals fimbriate; styles 5 1. §. edgeworthii
b, Pctals 2-fid; stylos 3 3. S. indica
4a. Calyx denscly glandular, viscose 6, 8. viscoss
b, Calyx not as above 5
Sa. Flowcrs white 7. 8. vulgaris
b. Flowers pink or brown-purple 6
6a. Leaves elliptic-lanceolate; branches brown-purple 4. 8. kumaonensis
b. Leaves linear-lanceolate, branches dull yellowish-brown

5. S. persica subsp. moorcroftiana
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1. Silene edgeworthii Bocguet

Perennial, erect with woody rootstocks, stems branched. Leaves elliptic-
lanceolate or elliptic-ovate. Flowers white to reddish grecn.

The Species is comumon in the core zone of the Biosphere Reserve, growing
¥0 nii siopes amidst grasses at 2300-2800 m. Flowering add fruiting during
September  Ocrober.

2. Silene gonosperma (Rupr.) Bocquet subsp. himalayensis {Roxb.)
quue.t

E!:ﬁct herbs, 30-40 cm high. Flowers 1-3, nodding: calyx inflated,
bm"“‘msh'ﬂrﬂen; petuls white.

The plants are found to grow on hill slopes near Bhujgara-Ramni area at

b N N

AX-4400 m. Flowering and fructing during July  Sepiember.
3. Silene indica Roxb. ex Otth

. P erennials, erect, with stout rootstocks, stems branched at base. Leaves
elliptic-ovats, sessile. Flowers whitish to pinkish-brown; petals 2-fid.

The species is common in the core zone around Himtoli, growing on hil}

slopes amidst grasses, ascending upto 2700 m. Flowering and fruiting during
August - October.

4. Slene kumaonensis Williams
Herbs, erect, branched, dull purplish hairy. Flowers purplish white.
The species is found in the core zone area of Biosphere Reserve. Commonly
growing in rock crevices and on hill slopes in shady places around Kaga area
P8 way 10 Dunagiri at 2500-3000 m. Flowering and fruiting during Fuly
Sepiember.
3. Silene persica Boiss. subsp, mooreroftiuna (Roxb.} Chowdhari

Perennial herbs with deep woody rootstocks, stem erect, many from the
base. Leaves linear or linear-oblong. Flowers white pinkish. Fruit ovoid.
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in sandy soils, ascending upto 3500 m. Flowering and fruiting dunng July
Seplember.

6. Silene viscosa (Linn.} Pers.

Perennial, erect herbs, stems branched at the base. Leaves obovate,
spathulate. Flowers white or purplish-white.

The species grows in core as well as bufter zone in shady places on hill
slopes amidst grasses or voder bushes, Common argund Dunagiri area between
33004000 m. Flaowenng and frmting dunng Joly  October

T. Silene vulgaris (Moench.) Garcke

| o RSN I S i I SR | I Ry D
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Lik
Flowers dranping, white, Capsules globosse,

aves elliptic-oblong,

This 15 & common species found in buffer as well a8 to core zone of
Biosphere Resarve in grassy hill slopes, ascending up 10 3000 m. Flowening and
fruiting dunng July October.

5. STELLARIA Edgew.

The genus comprises about 120 species in the world, mostly of
the Diacnhars Baromen
siobpasrg Resar

cosmopolitan distribution; 20 specics in Indin, 3 i the Ve,

The plants are mostly of herbaceous habit. Flowers in dickotemous cymes,
very rarely solitacy; petals 5 or 4, 2-fid or Z-partite of absent, stamens 1 or §;
capsules short, dehiscent.

‘The goncric name is derived from the latin word stefla - star, in illusion 1o
star-shaped flowers.

{a. Tulled herhe; roots fusiform of fleahy fibres 1. 8. decumbens
“f, Plana p s above 3
Za. Capsules 1-2-scoded; leaves crisped 1. S, monoaperin
b. Capsules many-socded; leaves not crisped 2. 5. media
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1. Stellaria decumbens Edgew.

Annual, prostrate, tufted herbs. Leaves linear-lanceolate. Flowers ca
6.5 mm across, solitary or in cymes, white,

The plants are common on hill slopes amidst grasses around Milam-Martoli
bugyals, 3200-5000 m. Flowering and fruiting during March  October.

2. Stellaria media (L.) Vill.

Annusl, diffused herbs, stems flaccid. Leaves ovate, dotted. Flowers ca
8 min across, in axillary or terminal cymes, white.

This is the commonest species of group, found throughout the buffer zone
of Biosphere Reserve, at 1800-2200 m. Flowering and fruiting occurs
throughout the year.

3. Stellaria monosperma Buch.-Ham. ex D. Don = S. cispata Wall.

Spreading, tender herbs, stems branched. Leaves crisped, sessile. Flowers
white; seeds 1-2, large.

The plants grow on hill slopes in shady places. Common in the buffer zone
around Tolma and Peng arez (1800-3000 m).

6. THYLACOSPERMUM Fenzl.

A monotypic genus with its name derived from Greek word Thylakas
mesaning a sack or pouch and Sperma, a seed.

Thylacospermum caespitosum (Camb.) Schischk.

Herbs, densely tufied forming hemisphenc cushions, Leaves minute.
Flowers seasile, white.

y grow on hill slopes in shady places in the buffer zone
around Tolma and Peng at 2400-3000 m. Flowering and fruiting during August -
October.
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15, HYPERICACEAE
(St. John’s Wort Family)

The family comprises 8 genem and over 550 species in the world; 2 genera

The plants of this family are mostly shrubs or herbs. Flowers yeilow,

HYPERICUM L.
The genus comprises over 400 species; 22 species in Indig, 4 in our area.

The generic name is derived from Greek word Hyper meaning above and
eikon the image, the plant was supposed to ward of evil spints.

la. Erect herbs 1. H, elodecides
b. Shrubs 2
2. Styles longer than the ovary 3. IL. eblongifolium
b. Styles shorter than the ovasy 3
3a. Branches 2-cdged; sepals elliptic obtuse 4. H. uralun
b. Branches 1erete; sepals ovate 2. H. hookerianum

1. Hypericum elodeoides Choisy Fig. 10,

Perennial, erect herbs, stems cylindrical. Leaves sessile. Flowers yellow,
arranged in terminalvbranched cymes.

Found around Tolma-Himtoli area in mixed forest amidst grasses at 2000-
3300 m. Flowering and fruiting during June October.

2. Hypericum hookerianum Wi. & Am.

Shrubs, more than 1 m tall, deciduous stems’terete. Flowers yellow; petals
orbicular; styles shorter than the ovary.

Common around buffer zone of the Reserve on rocks at 1700-2000 1.
Flowering and fruiting during June September.
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Fig. 10. Hypericum elodecides Choisy




32 BOTANICAL SURYEY OF INDIA

3. Hypericum oblongifelium Chuisy

Evergreen shrubs, 70-90 cm high. Flowers yellow; styles longer than the
ovary.

2000 m. Flnwenng and fnutmg during June September
4. Hypericum vralum Buch.-Ham. ex D. Don

Evergreen shrubs, branches spreading. Leaves decurrent, Flowers yellow,
arcanged in terminal racemes; ovary longer than the styles.

Found around Buffer zone of the Reserve in rocky moist shady places at

1700-22 m. lowenn and fruiting during June September.,

16. MALVACEAE

The family comprises ca 88 genera and 1000 species in world, distributed
in tropics, subtropics and temperate regions of the world; 22 genera and about
93 species in India, 3 genera and 5 species are present in Nanda Devi Biosphere
Reserve.

The plants are annual or perennial herbs, shrubs, rarely trees or woody
climbers., Flowers arranged in various types of inflorescence. Stamens
monadelphous, staminal column surrounds the ovary and style. ™

la. Carpels densely spinescent; styles twice as many as carpels 3, Ureug

b. Carpels not spinescent; siyles as muny as carpets )

2a. Bractcols absent, stigma apical or nearly so 2, sida

b. Bracteols 3; stigma decurrent on the adaxial sidc of style 1. Malva
1. MALvaA L.

The genus comprises 30 species, distributed in temperate and subtropics of
the old world and naturalized in new world; 7 species in India, 2 in the Nandy
Devi Biosphere Reserve.
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Plants are annual biennial or perennial herbs or undershrubs, Leaves
reniform to suborbicular-cordate.

Ia. Erect herbs; petats much longer than the calyx Z. M, verticillata

Decumbent or prosirate herbs; petale, equslling the calyx 1. M, parviflora
i. Malva parviflora L.

Annual decumbent or prostrate, herbs, 14-40 cm high. Flowers bluish-white
or pale-pink,

Common around the buffer zone, ascending upto 2200 m. Flowering and
fruiting during April-June,

2. Malva verticillata L.
Herbs, erect, 30-100 cm high. Flowers purplish.
Found on hill slopes in buffer zone, ascending upto 3000 m. Flowering and
fruiting during May ~ October.
2. SIDA L.
The genus comprises 200 species, distributed in tropical and subtropical
region of the world; 12 species in India, only 2 species occur in the Nanda Devi

Biosphere Reserve,

The plants are anaual or pereanisl herbs or undershrubs. Flowers yellow or
yellowish-white.

1a.  Mericarps 6-12; peduncies jointed near the top 2. 8. cordifolia
5. Mericarp 5; peduncles jointed sbout the middle 1. S*cordata

1. Sida cordata (Burm.f.) Borss.

Prostrate or ascending herbs, upto 1 m high, branched throughout or mostly
towards the base. Flowers yellow.
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Common, in buffer zone area in wasle places, ascending upto i300 m.
Flowering and fruiting during JTune  Okclober.

2. Sida cordifolia L.

Upderstuubs wilth unplessant suell, up o 1 m high. Petioles aod pedivels
tomentnse, Flowers yellow,

Common, in buffer zone area on hill slopes and in waste places, ascending
upto 1200 m. Flowering and fruiting dupng June  Oclober.

1. IJRENA L.

This monotypic genus is pentropical, The plants are annual or perennial
hrubs or undershrubs. Leaves many-lobed. Flowers pink or purplish-red.

Urnea lohata L. Fig, 11.

Undershrubs or shrubs, erect 0.5 to 2 m higk. Petioles and pedicels

sieilately hairy. Flowers sulilery or 2-3 in closters.
Found in the buffer zone in near caltivated fields and in forsst areas,
ascending up to 1500 m. Flowering and fruiting during June November.

17. TILTIACEAE

The family comprzses ca 50 genera and 4350 species, distributed in tropica
and subiropical regions of the world; 8 genera and 53 species in India, 3 genera
and 3 species 1n Nanda Devi Biosphere Reserve.

The plants are teees, shrubs, undershrubs, herbs or woody climbers with
stellate or simpte hairs. Flowers bracteate, petals 4-5 free, sometimes sepaloid,
rarely abseni,

la. Fruit a drupe 2. Grawig
b. Fruit & capsule .
2a. Potals glandular i the basc; tvil cchinate Y. Trivmletta
b.  Petaln not glandular ac base: fruit not echinale 1. Corchorus
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Fig. 11.AJrnea lohata L.
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1. CORCHORUS L.

The genus compnises ca 100 species in the world; 8 species in India, only
one 1s found in Nanda Devi Biosphere Reserve.

These are herbs, shrubs or undershrubs. Leaves alternate, stipules filiform,
Flowers small; petals 5 or 4, free.

Corchorus aestuans L.

Annual, much branched herbs, 10-60 cm high. Leaves lanceolate or ovate,
Flowers leaf-opposed, yellow.

Found on hill slopes and in waste places in the buffer zone area, ascending

'l fatat kbl >

upio 1800 m. Flowering and fruiting during August February.

2. GREWIA L.
ML macien mmmvmesoam e 1R Savamsss e tha winelds ~a 31 [P S T 1
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The plants are trees shrubs or climbers. Leaves alternate. Flowers 5-
merous. The genenic name is given after & famous Engiish Chatomist Nehemiah
Grew.

Grewia optiva J.R. Drumm. ex Burrett

Eﬂnll tun.an T anvrae u 1wk LErs ¥.9 Ai H j

— IR (S8, LEaVESs OVAIS Of ﬁvﬁm}h]’]ﬁﬁ. Flowers white or pa]e_}.re“cw’
in axillary or leaf-opposed cymes. Fruit 2-4-lobed.

i OALIR N SS

The plants are commonly found along the cultivated fields. Flowering and
fruiting during June-November,

3. TRIUMFETTA L.
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These are shrubs, undershrubs or herbs with stellate hairs. Leaves simple.
Flowers 5-merous. Fruit capsular.

The Genus is named after an Italian botanist and author, John Triumfetti.
Triumfetta rhomboidea Jacq.

Herbs or undershrubs, 0.5-1 m high, erect, much branched. Leaves
rhomboid-ovate, palmately 3-lobed or entire. Flowers yellow.

Common throughout the area in buffer zone, ascending upto 1400 m.

Flowering and fruiting during August - January.

18. LINACEAE

The family comprises ca 13 genera and ca 300 species; 5 genera and ca 12
Species are present in India, only one génus and one species occur in Nanda

Devi Biosphere ares. The plants of this family are cosmopolitan in
distribution,

These are herbs, shrubs or rarely trees. Leaves usually alternate rarely
Opposite. Flowers bisexual, regular; sepals 4-5; petal, 5, blue, white, yellow or
rosy. Fruit capsule or drupe.

REINWARDTIA Dumort.

The genus comprising 2 species is restricted to Asia; both present in India,
only one in Nanda Devi Biosphere Reserve area.

, The genus is named after Casper George Carl Reinwardt, the founder
Director of the Botanic Garden at Buitenzorg.

Reinwardtia indica Dumort.

Undershrubs, tufted, 0.7-1.4 m high. Leaves elliptic-obovate or narrowly
oblong-ianceolate. Flowers solitary, yellow, scented.

Grows on waste places, ascending up to 1700 m.
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19. GERANIACEAE

{Geranium family)
The famuly compnises about 3 penera and about 730 species o the world;
3 geners and about 25 species in India, one genas and 5 species are present in
the Nanda Devi Biosphere Resarve.
The plants of this family are mostly berbaceous and are cosmopolitan in
distribution. Several plants are of omamental value.

GERANIUM L.

The genus comprises ca 400 species in the world; 21 species in Indis, 5 1a
the Nanda Devi Biosphers Reserve.

The generic neme is derved from & Greek word Geranos  a crane, in
tilugzon 1o the lomg beak of carpeis.

la. Flower buds pyramidal, Towers less than 2 cm across 3. G, vobertianum
b, Flower bude oblong, or ovoid 2
e, Flowers 1.5 cm noross 1
h. Flowscs less than 2.0 cm across A
3a. Much brenched herlrs; leaves 1-5-lobed; stipules very lagge 5. . wallichianum
b. Mot much branched; jeaves 53-7-loped; shipuics smali i, . doniznum
da. Glanduler hairy heshs; leaves reniform, 7-fid 4. G. retundifolium
b. Eglandular herbs; lcaves pentagenal, deeply 3-5-lobed 1. G. nepalense

1. Geranium donianim Sweet

Herbs, stout, pubescent, 10-20 cm high. Leaves 5-7-lobed. Flowers
purplish.

Found arnund Ramni-Sarsupalal area in shady moist places between 3

SlmEiur § mamaracd AT Ll W LALLY

4400 m. Flowering and fruiting during June  Seprember.

2. Geranium nepalens Sweet

—
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Annual or perennial, trailing herbs, stems ribbe). Leaves ny
Flowers light pink or purple.



PLANT WEALTH OF NANDA DEVI BIOSPHERE RESERVE 89

Found around buffer zone of the Reserve in shady places between 1600-
2500 m. Flowering and fruiting during June September.

3. Geranium robertianum L.

Herbs, annual or perennial, glandular hairy, strongly scented. Leaves 3-5-
lobed. Flowers streaked with dark and light red.

_ Found around Dibrugheta area in shady moist places between 3000-4000 m.
Flowering and fruiting during June September.

4. Geranium rotundifolium L. Fig. 12.

Annua] or perennial herbs with spreading branches. Leaves reniform,

T-lobed T jish
PTIDURA. plowers purplish.

Found to grow on hill slopes around Ramni-Bhujgara area between 3500-
400 m. Flowering and fruiting during June September.

5- G‘;ﬂ_"‘;_l‘!i!_l_l‘!'l wnl ;n‘tignnm D_ T by

- RN RN 4 R AEAN A ALR ‘-lg! 13!
Herbs, perennial, trailing or ascending, sometimes erect, very variable,
Leaves S-lobed. Flowers purple.

Found throughout the area in moist shady places between 2000-3000 m.
Flowering and fruiting during June - September.

20. OXALIDACEAE
{(Wood Sorrel Family)
The family comprises 3 genera and over 875 species, mostly disiributed in
the tropical region of the world; 2 genera and 12 species in India, 1 genus and
0fi¢ species in the Biosphere Reserve.

The plants are mostly perennial herbs with tuberous or bulbous to
sm]ﬂnifg!'gug alame

A LY
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Fig. 11. Geranium rotundifolium L.
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Fig. 13. Geranivm wallichianum D. Don
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Oxalls L.

The genus comprises over 800 species, mostly distributed in 5. Afnes and
Amegica; 6 species in India, only one species occur in Nanda Devi Biosphere
arca.

The generic pame is derived from a greek word s mearing aciud,
referring to the acidic taste of leaves,

(hxalis cormiculata 1.

Herbs, perennial, appressed hairy, stems creeping, rooting at the base.
Leaves 3-foliale. Flowers vellow. Capsules {Fruit) oblong.

Common throughout the area upto 3000 m an grassy hill slopes. Flowering
and fruiting duning March  MNovember.

21. BALSAMINACEAE
(Balsarg Family)

The family comprises, about 4-5 genera and 6K species, distributed chiefly
in Africa and North America; sbout 2 penera and 176 species in India, one
genus and § species in Mania Devi Biowphere Reserve.

The planis are mainly herbaceous. Seversl plants are of ornamental value.

IMPATIENS L.

The genus consists of over 500 species; about 175 species in [ndia,
& species in Nanda Devi Binsphere Reserve area.

The generic name is derived from Latin word fmpatiers meaning impatient,
referring to sudden bursting of capsules when tonched.

la. Flowers yellow 2
b. Flowers pink, purple ar white 3
Za. Pubescemt herby; flowers 2.5-4 om Jong, spur spotted with brown 4. L. scabridw

. Glabrous herbe; flowers lees than 2 cm long, spur nol spotied 3. L racenosa
Ja. Leaves wom clasping, amplexicaunle 1. 1, amplexicaulis

b. Leaves not stem clasping, stalked 4
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d4a. Flowers less than 2 cm long, white or white tinged with pink 6. I. thomsonii
h. Flowcrs more than 2 cm long, pink or purple 5
Sa. Glundular hairy herbs; flowers pink 2. I, glandulifera
b. Ciabrous herbs; flowers purple 5. 1. sulcata

1. Impatiens amplexicaulis Edgew,

~ N - al 1 F o oo oY I P = ol | e I R | | " - "~
rows I NG DUETET Z06Ne Ol e arcd on  inc mil 510pes Deiween Lalar-

3200 m. Flowering and fnuting during July September.
2. Impatiens glandulifera Royle

Herbs, tall, erect, glabrous, Flowers 2,2-2.6 cm long, arranged in racemes,
pink, spur short. Fruit club shaped.

Found around buffer zone on hill slopes, 2000-3200 m. Flowering and
fruiting during July September.

3, Impatiens racemosa DC.

Herbs, erect, small to tall, very vanable, glabrous herbs. Flowers 1-1.5 cm
across, yellow. Capsules linear.

Found around Himtoli and Beltakharak-Lathakharak area on hill slopes
between 2500-3500 m. Flowering and fruiting during July October.

4. Impatiens scabrida DC.

Herbs, tall, erect, pubescent, stems ribbed. Flowers 2.5-4 cm long, yellow,
Spur prominently present, spotted with brown. Capsule linear.

Found around Belta-Latakharak and Tolma - Himtoli area on hill slopes at
2000-2800 m. Flowering and fruiting during July October.

3. Impatiens sulcata Wallich

Herbs, tall, glandular, 0.7 m - | m high. Flowers 2-3 cm long, purple, spur
promunently present. Capsules (Fruit} linear.
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These planls are found to grow around Dhoodhganga-Dibrughets and Deod)
area on hil slopes at 3000-3500 m, Flowering and fruiting during Tuly
October.

Herbs, glabrous, 10-15 cm high. Flowers white or white tinged with pink,
Epur promunently present. Capsules (Fruit) club shaped.

Found to grow aronnd Himtohi-Latakharek area on hill slopes at 2500-
3300 m. Flowering and fruiting during July  Sepiember.
12. RUTACEAE
The family comprises 150 penera and about 900 specizs, distnbuted in
tropics and temperate region of the world; 24 genera and 86 species in India,

2 pemera and 2 species in Nanda Devi Biosphere Reserve area.

The platls are mostly shrubs and trees a fow are herbs, many of them are
of hosticulure value.

ta. Leaves simpie; samens 8 2. Skimmia
h. Leaves (-2 pinnate: stamens &- 10 1. Buenninghausenis

1. BOENNINGHAUSENIA Reich.

The genus comprises 1-4 specizs in the world, probably represented by a
single species in India and the Nanda Devi Biosphere Reserve.

The scieniific name is given afier C.M.F. Boenninghausen, s German
Bodamst.

Boenninghausenia albiflora (Hook.} Reichb.

Herbs, perennial, erect, slender, 15-60 ¢m high. Leaves pinnate, Flowers
whits, arranged in leafy panicies.
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Occurs throughout the buffer zone in shady places at 1500-2500 m.
Flowering and fruiting during July October.

2. SKIMMIA Thunb.,

The genus comprises about 4 species, 1 species present in India and the
Nanda Devi Biosphere Reserve.

The plants of this genus are strongly scented shrubs.

The generic name 1s derived from a Japagese name Skimmi, referring to
harmful fruit and poisonous alkaloid skimmianin.

Skimmia laureola (DC.) Sieb. & Zucc. ex Walp.

Shrubs, evergreen, glabrous, 0.9-1.5 m high, strongly aromatic. Flowers
yellowish-white, arranged in panicles. Fruit ellipsoid.

Grows in the buffer zone of the Reserve around Lata-Belta areg at 2500-
3000 m. Flowering and fruiting during April November.
23. MELIACEAE
(Mahogany fanmly)
The family comprises about S0 genera and 350 species; about 19 geners and
85 species in India, one genus and 2 species are present in Nanda Devi
Biogphere area.
The plants are mostly trees or shrubs, few are undershrubs.

TooNA M. Roem.

The genus comprises about 15 species in the world; all of them present in
India out of which 2 are present in Nanda Devi Biosphere Reserve. The timber

l;l_f gome nf tha cnamian io vary usaful
bt bW S RARLAT M Yl f AL

The generic name is derived fram a Hindi name Toon.
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1a. Leaflets serrate; inflorescence longer than the leaves 2. T. serrata
b. Leaflels entire; inflorescence smalier than the leaves 1. T. ciliata

1. Toona ciliata M. Roem.

coloured, arranged in panicles. Fruit oblong.

Found around buffer zone of the Reserve at 1200-1500 m. Flowering and
fruiting during March ~ August,

2. Toona serrata (Royle) M. Roem.

Trees, deciduous. Leaves pinnate, leaflets serrate. Flowers pinkish,
arranged in panicles;, panicies longer than the leaves. Fruit ovoid,

Common around Reni-Kalikoma-Chhenabari area in mixed forest at 2000-
2800 m. Flowering and fruiting during May  October,

24. AQUIFOLIACEAE
(Holly family)

ra and over 400 species; 1 genus and 25
o

r
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speci
These are usually trees or shrubs with aternate or opposite stipulate leaves,
Flowers in cymes or in fascicles rarely tn racemes.
[LEX L.

The genus comprises about 400 species in the world; ca 25 species in India,
one in the Nanda Devi Biosphere Reserve.

The gemeric name is derived from a old name of a plant Holm Oak
{(Quercus flex).
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Tlex dipyrena Wallich

Trees, small, evergreen. Leaves spinous toothed. Flowers dense, white,
arranged 1n axillary, branched cymes. Fruit globose,

Found around Kalikona-Chhanabari area in mixed forest at 2500-2800 m.
Flowering and fruiting during May November.

25. CELASTRACEAE
{Staff Tree Famly)

This family comprises 55 genera and about 850 species in the world; about
13 genera and over 110 species in India, one genus and one species in the
Biosphere Reserve.

The plants of this family are trees or shrubs with simple, opposite or
alternate stipulate leaves. Flowers arranged usustly in cymes.

EUONYMUS L.

A total of about 175 species occur in the world; 29 are recorded from India,
only one species tn Nanda Devi Biosphere Reserve.

The generic name is derived from a Greek word Euonymon, meaning good
name.,

Euonymus fimbriatus Wallich ex Roxb.

Deciduous shrubs or small trees, 7-10 m hi

[ ] o
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greenish yellow. Fruit tapering with 4 wings.

Found around Chhenabani - Kaltkona and Tolma Himtoli ares in
mixed forest at 2000-3000 m. Flowering and fruiting during May
October.
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260 RHAMNKACEAE 7777777777777
(Buckthorm Family)

The family comprises about S8 genera and 900 species; 12 genera and over
50 species in India, 3 genera and 4 species 1n the Biosphere Reserve.

The plants are mostly trees or shrubs, very ofien climbing. Leaves simple
usually stipulate. Flowers arranged in cymes or in corymbs,

la. Fruit of 3 pyrenes or coccei 1. Rhamnys
b.  Fruit 1-3-celled stone s
2a. Stipules spiny; leaves 3-3-nerved 3, Ziziphus
b. Stipules not spiny; leaves penninerved 1. Berchemia

1. BERCHEMIA DC.

species in India out of which ooly one is present in our area.

The genenc name is given after B.von M, Berchem, a French Botanist,

3

Rerchormia sdoswnethnn 1 swen
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Shrubs, deciduous, glabrous. Leaves sub elliptic, stipules svate-lanceolate.
Flowers yellowish green, arranged in pairs. Fruit purple-black.

Found in the buffer zone of the Reserve at 2000-2900 m. Flowering and
fruiting during May October.

2. Ruamnys L,

The genus comprises about 150 species in the world: ghout 9 SPECIEs in
India, 2 species in Manda Devi Biosphere Reserve.
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plant.

la. Erect shrubs; ieaves 3-5 cm long

2. R, virgatus
b. Prostrate shrubs; ieaves not more than 1.5 cm long

1. R. prostrala



PLANT WEALTH OF NANDA DEVI BIOSPHERE RESERVE 99

1. Rhamnus prostrata Jacq. ex Parker

Prostrate, very rigid, thorny shrubs, stem bark slightly peeling off. Flowers

ll'll.l'llll‘P greenish nmnupﬂ in fascicles. Fruit ohovoid, 3—celled,
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Common around Milan glacial moraine on sandy and stony soils at 3500-
4700 m. Flowering and fruiting during May  August,

2. Rhamnus virgatus Roxb.

Spinous, deciduous shrubs, 2-3 m high shrubs, bark peeling off. Leaves
Setrate. Flowers yellowish-green, arranged in axillary clusters. Fruit globose.

Grows around Chhenabari-Dhoodganga and Dibrugheta-Sonwara area

]_}gl LI "1 nn e ¥y 7ot
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3. Z1ZIPHUS Mill.

The generic name is derived from a Greek word Zizyphan which is a pame
of Mediterranean J wjube,

Ziziphus mavuritiana Lamk.

Shrubs, deciducus, armed, young branches tomentose. Leaves elliptic ovate,
Ovale or orbicular, woolly tomentose beneath. Flawers green, in cymes. Fruit

globose.

Common around Suraithota area in waste places at 1900-2200 m. Flowering
and fruiting during May  September.

The family comprises 12 genera and 700 species in the world; 8 genera and
Over 61 species in India, 2 genera and 2 species are present in our ares.
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Some piants of the family produce edible fruit. The grape 1s known all over
the world for its delicious taste.

ia. Lcaves 3-foliate; large deciduous climbers 1. Parthenocissys
b. Leaves S-foliave; evergreen climber, usvally coceping over the stony
surface of ground 2. Tetrastigma

1. PARTHENOCISSUS Planch.

The genus comprises of 15 species; 3 species present in India, only one
species occurring in the Nanda Devi Biosphere Reserve,

Parthenocissus semicordata (Wallich) Planch.

The generic name is derived from Greek world Parthenos meaning virgin
and kissosmeaning luy a translation of Virgima Creeper,

Large, deciduous climbers, tendrils much branched, leaf opposed. Leaves
3-foliate, purplish pink or brownish on lower surface. Flowers yellowish green
arranged in cymes. Fruits purplish black.

Found in the buffer zone of the reserve, climbing over trees, around Lata-
Latakharak, 2000-2700 m. Flowering and fruiting during May November.

2. TETRASTIGMA Planch,
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occurring in the

The generic is derived from Greek word tetra meaning four Stigma meaning
stigma, refernng the numbers of stigma,

T. serrulatum (Roxb.) Planch.

Evergreen, climbhing ke e

vergreen, chimoimng herbs, tendrils simpie or forked {branched). Leaves
bll klely 3-foliate. Flowers greenish, arranged in cymes. Fruits elliptic-globose,
ack.
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2500 m. Flowering and fruiting during May-Septcraber.

28. HIPPOCASTANACEAE
(Horse Chest nut family})

tn India, only one species in Nanda Devi Biosphere Reserve,

1he plants of this family are trees, covered with resinous scales, distributed
n]alﬂ]"l-l' in . .
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AESCULUS L,
(The Horse-Chest nuts)

~ The genus comprises about 25 species; 4 in India, one in the Nanda Devi
Biosphere Reserve.

T.he. generic name 1s derived from a Greek word Esca meaning food,
referring food value of its kernels.

Aeseulus indica (Colebr. ex Camb.) Hook.

Large, deciduous trees. Leaves digitately 5-9-foliate, leaflets oblong-

lanceolate or lanceolate. Flowers yeltowish or pale white, arranged in panicles,
Fruit ovoid.

These Hitnalayan Horse chest nuts are common around Kalikana-Chhenalari

0d Tolma-Himtoli area, 2000-2700 m. Flowering and fruiting during May
October,

29, ACERACEAE
{Maple Family)

Thv: family comprises 2 genera and over 200 species; one genus and 15
SPECies in India, 4 in the Biosphere Reserve.
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The family is distributed mostly in North America, N.W, Africa, Europe,
Asia and Indonesia.

ACER L.

The genus comprises of about 200 species, about 15 species present in India
out of which 4 species are occurring in our area, These MAPLEtrees are

amumrniiad b o orever] Fame
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The generic name is derived from a Latin word AC meaning sharp.

1a. Leaves 5-7 lobed, lobes entire 3. A, cappadocicum
b. Leaves 5-lobed, 2-side lobes sometime wanting, lobes serrate-ioothed 2
2u. Lobes of leaves poiated in tail like lips 1. A. acuminatum
k. Lobes of leaves ncuminale 3
3a. Leaf lobes closely serrate, pale glaucous beneath 2, A, caeshn
b. leaf lobes distantly serrate toothed, pale green beneath 4. A, sterculiaceum

1. Acer acuminatum Wallich ex D. Don

Medium sized to large, deciduous trees. Leaves 5-lobed, lobes sharply
serrate, acuminate-long pointed. Flowers greenish, arranged in glabrous
corymbs. Fruit gla ' rect or slightly divaricate,

Found in mixed forest around Chenabari-Dhoodh ganga and Deodi-
Dibrugheta area, 2400-3500 m. Flowering and fruiting during April

November.

2. Acer caesium Wallich ex Brandis

Large, deciduous trees. Leaves S-lobe, lobes closely serrate, acuminate

pale glaucous beneath. Flowers yeHowish-green, arranged in puberulous
corymbs. Fruit glabrate, wings divergent, sometimes overlapping

Found in mixed forest around Kalikona-Dhoodh Ganga area, 2000-3200 m
Flowering and fruiting during March  QOctober. ‘ '
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3. Acer cappadocicum Gledt.

Small to medium sized trees. Leaves are 3-7-lobed, lobes, entire cordate,
acuminate, glossy green. Flower greenish-yeilow, arranged in termtnal glabrous,
parucies, Fruit glabrous, wings-divaricate.

Found in mixed forest around, Kolikona, Chhenabari-Dhoodhgarga area,
2200-3000 m. Flowering and fruiting during March-June.

4, Acer sterculiaceum Wallich

Trees, small to medium sized, deciduous. Leaves 3-5-lobed, lobes distantly
tothed, serrate, acuminate, pale green beneath. Flowers yellowish green, in
branched hairy racemes. Fruit densely hairy, wings divergent or erect.

Common around Kalikon-Chhenubari and Tolma-Himtoli area at 2000-
3100 m. Flowering and fruiting during March-October.

30. SABIACEAE
':fhe family comprise about 3 genera and 160 species; 2 genera and over 19
Species in India, one genus and species in the Biosphere Reserve.
MEL1OSMA Blume

o The genus comprises about 100 species; 9 species in India, one in the
Nanda Devi Biosphere Reserve.

The plants are mostly shrubs or trees.

The generic name is derived from the Greek word Meli meaning honey and
Osme meaning scent, referring to the fragrant flowers.

Meliosma dillenifolia (Wallich ex Wt. & Am.) Walp.
Large, deciduous shrubs or small trees. Leaves simple, elliptic-chovate,

closely toothed, acuminate, rusty pubescent beneath. Flowers white, arranged
8 terminal panicles. Fruit globose, -reddish brown.
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1. ANACARDIACEAE
(Cashew Family)

The family consists about 77 genera and over 600 species; about 21 genera
and 40 species in Incha, one genos and 2 species in the Biosphere Reserve.

RHuUs L.

The genus comprises ubout 230 species; 13 species in India, 2 in the Nanda
Devi Biosphere Reserve.

Thesa are mostly shrubs or trees with milky resinous juice, some of the
plants produce edible fruit, which are intoxicating when taken m excess.

The generic name is derived rom a Greek word Rhows meaning sumac. The
genus is commonly known as Sumac.

la. Leaves pinnete, leaflets T-15 2. R. punjabensis
p. Lesves 3-folje 1. R. parviflors

1. Rhus parviflors Roxb,
Shrubs, evergreen, 1-3 m high. Leaves 3-foliate, leaflets obovate,

tomentose. Flowers minute, yellowish-green, arranged in panicles. Fruit ovoid,
brownish,

2. Rhus punjabensis Stewart

Smail decidubus, trees. Leaves pinnate, leaflets 7-15, tomentose. Flowers
prognichvallow  srranoad in mesialar Begdd ocres A4 - . -
kA i 2 FERRTER AL NI LARIRRINS. DAy TOLROeEO wmpfﬁﬁhﬁ], ﬂEI’IEﬂ]}l‘
pubescent
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Common around Pangrani and Kali Kona area at 2000-3000 m, Flowering
and fruiting dunng May-October.

A very large and economically important family. Many authors like
Takhtajan, Hutchinson considered the Papilionace
Mimosaceae as separate families. Family Papilionaceae can be easily recognised
by its irregular butterfly like flowers, usually with compound leaves and 10
Stamens, usually fused by their filaments; Caesalpiniaceae with free stamens and
more or less regular flowers and Mimosacese with regular flowers and many
Stamens.

Caesalminiaceae and

g

The family is represented by nearly 700 geners and 17,000 species of
Cosmopolitan distribution; about 191 genera and ca 1152 species in India, chiefly
in Western peninsular India and Himalaya 16 genera and 32 species in the
Biosphere Reserve. The plant of this family exhibit a great range of vanation in

habit having almost all types i.e. trees, shrubs, herbs, water plants, xerophytes
and climbers,

la. Stamens free 2
b.  Stamens adelphous 3
28. Shrubs with connate stipuics 13. Piptaathus
b. Herbs with free stipules 14, Thermopsis
38. Stamens monodelphous 4. Crotalaria
b, Stamens diadelphous 4
44, Pods jointed 5
b.  Pods pot jointad 6
38, Joimt indehiscent 5, Desmodigm
b Joint dehiscent 7. Hedysarum
6a. Petioles ending in a tendril or a bristle 3. Cicer
8. Peticles not ending in & teadrit or & bristle 7
78, Leaves usually toothed 8
b. Leaves usuatly entire 9
8a. Leaves digitatcly 3-foliate; petals caducous 12. Parochetus
. ves pinnately 3-foliste; petals persistent. 15. Trigonella
%. Leaves 3-foliate 10
. Leaves more than 3-foliate 11
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10a. Eract shrubs or peronnial herbs %. Lespedeza
b. Climbing ar wrailing herby 16, ¥igna
Ya. Leaves 3-folisis []. Lotus
b. Leaves more than 5 folinte (sometimes simple in imfigafera than
anthete apiculale) 12
12a_ Hairs medifized; snthers apiculate R. Indigrfera
h, Hairs besifixed; anthora nat aiculate 12
13a. Calyx very cbliqus 2. Caragana
b, Caiyx nat cbligue 4
14a. Kech very short 6. Culdenstaedtia
b, Keels long L5
15m. Keal cuspidats 11, Oxcvlropis
b. Keol abivse 1. Asiragalus

1. ASTRAGALUS L.

The genus is represented by about 2000 species in the
North temperate zone of Western and Central Asia, otherwise cosmopolitan in
distrbution; ca 83 species in India, 7 tn the Biosphere Reserve. Majority of the

plants exhibit xerophytic character, a few yield gum.

The generic name is derived from Gresk word Astror meaning a star, and
Gola meaning milk. The genus is commonly known as “Milk Vetch®.

Io. Sugma penisllate 1. A. amherstianus
b. Stigma not peniciilate 2
e, Flowers lilas or pumple 5. A. himalayanus
b, Flowsrs yollaw or pale-yellow 3
3a. Flowers in eloagated racemes 4
b, FElowere clusered 5
4&. Leallets 17-19; pods ensiform, eubcomprossod 4, A, graveolens
b. Leafless 13-17; pode obiong, wrgid 3. A. chiarostachys
Se. Flowers in heads, embeded m while wool 6. A. leucocenhabys
k. Flowers not a0 congesied, not embodded in wool 6
Ea. Stams prescat 2. A. candolleanus
b, Stems absent 7. A. webbianus

1. Astragalus amherstianus Royle ex Benth.

Herbs, 30-50 cm high, stems densely pilose. Leaflets 9-23. ovate ar

efliptical, pilose. Inflorescence axillary pedunculate mcemes. Corolla pale-yellow
tinged with crimson or light rose. Pods semilunar.
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Grows on il slopes amidst grasses in association with Polygonum species
in Dunagin area at 2400-3000 m. Flowering and fruiting during June-
September.

2. Astragalus coandolleanus Royle ex Benth.

Suberect or prostrate, tufted shrubs, with thick, woody rootstocks, stems
short. Leaves up to 12.5 cm long, leaflets 17-25, elliptic or oblong, glabrous or
sparsely hairy. Inflorescence sessile or pedunculate, compact. Corolla yellow.

Pod 1.5-2.5 cm long.

Grows on open hill slopes in sandy scils. Common around Martoli area at
3000-4500 m. Flowering and fruiting during June-September,

3. Astragalus chlorestachys Lindl.

Pubescent shrubs. Leaflets obtuse, Flowers yellow. Pods turgid,
labrous.

Not common, found around Suraithota area on way to Lata area at 2000 m.
Flowering and fruiting during July October.

4. Astragalus graveolens Buch.-Ham. & Benth.
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Obtuse, glabrous, Inflorescence axillary, pedunculate
Pods 2-4 c¢m long, ensiform.

Common on hill slopes in open places aro und Suraithoda-Malari, ascending
up to 2700 m. Flowering and fruiting during July September.

3. Astragalus himalayanus Kiotz.

Elongated herbs, stems may or may not be weak. Leaflets thin. Flowers
purple.

Commonly grows in Himtoli area on way to Tolma at 2500 m. Flowering
and fruiting during July October.
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6, Astragalus leucocephalus Grah, 2x Benth,

Ferenmal herbs, stems caespitose, ascending, densely tomentoss. Leaves
2-11 cm long, leaflets 21-41, oblong, densely pubescent. [aflorescence compact
head like padunculate raceme, densely woolly. Corolla yellow. Fruit ca 5§ mm

long.

Common on hill slopes in open places, Aroughout the area, pscending up
o 3000 m aropnd  Dunagizn area. Flowenng and frutting dogog May-
September.

7. Astragalus webbiunus Gezh. ex Benth.

Parennial herhs, aerial stems 2lmost absent. Leaf rachis hard and spiny.
Inflorescence sessile or rhortly peduncled. Flowers yellnw,

Plants grow on open hill slopes in sandy soils. Commoa around Milam ares
at 35300-4000 m. Flowering and frmting dunng June August.

2. CARAGANA Lam.

The genus is represented by 15 species in the world spread throughout
Central Asia; abowt 7 species in Todia, one in Nanda Devi Biosphere mgion.

Usually low shrubs with leaf rachiz and stipules spine tipped.

The generic aame in derived from a Mangolisn word Carachana referring
0 ornamental shrubs.

1a T ssnrten dinituts boeflare ~hlonanalots slnbeaoes & N -
g, LAEAVES OIRUEIS, Walids GOANCCGIALE gl ousl &y W, YECKICODHIC
bh. Leaves imparipinnate, teafiets linear—ohlong, pubcicent 1. C. nubigena

1. Carapana nubigena Bunge.

Shrubs, dwarf, ca 10 cm high. Leaves imparipinnate, leaflets 18-30.
Flowers axillary, vellow. Pods sparsety hairy.
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Grows on hill slopes in open places 1n sandy soils. Common around Kaga
area on way to Dunagin at 4000-4500 m. Flowering and fruiting during June-
September.

2. Caragana versicolor (Wallich) Benth,

Rigid shrubs, up to 60 cm high. Leaves digitately compound, rachis
spinescent, persistent. Flowers axillary, solitary, yellow. Pods ca 2.5 cm long,
linear.

Grows on open hill slopes in.san dy mls Common throughnut Milam-
M A

WY e E.‘ OWEerNng an 4‘-‘ [ NS . g Ay ak
wonsr-ipunons i, FLOWETLILE Al nuuug uuuns J.un;r nuEum.

3. CICER L.

About 20 species in the world, mostly in North Africa, Abyssinia and from
East Mediterranean to Central Asia; 2 species in India, one species in Biosphere
Reserve area. Cicer arietinum Linn. is cultivated for edible, protein rich seeds.

The generic name is derived from a Greek word Kykis meaning force or
strength, referring to its nourishing qualities.

Cicero microphyllum Benth. Fig. 14,

Annual, erect or decumbent herbs, stems much branched. Supules
foliaceous, leaflets 8-22, obcordate, gradually decreasing in size upwards.
Flowers purple. Pods 2-3 cm long, beaked.

Grows on hill slopes amidst boulders. Common around Milam moraines and

FeC Y. 7.9

bugyals at 3300-4000 m. Flowering and fruiting during June August.
4, CROTALARIA L.
The genus is represented by about 550 species in the world, mostly in
tropics and subtropics, few in temperate Himalaya; ca 86 species in India, two

Species in Nanda Devi Biosphere Reserve.

The plants are herbs or shrubs, some are grown for fodder and a few yield
fibre,
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Fig. 14. Cicern mi¢rophyllum Benth.
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The generic name is derived from a Greek word Xrotalon meaning a rattle,
referring to the seed in the inflated pods which make a rattling sound.

la. Pods more than 2.5 cm long; stipules large, decurrent as conspicuous
RS wings 1. C. alata
©. Pods less than 1.5 cm tong; stipules not as above 2. C. albida

1. Crotalaria alata Buch.-Ham. ex D. Don.
Densely hairy undershrubs. Stipules large, winged. Flowers yellow.

Not common, found around Suraithota area. 1800 m. Flowering and fruiting
during August-November.

2. Crotalaria albida Heyne ex Roth

Herbs or undershrubs, perennial, much branched, silvery pubescent.
Flowers yellow.

Not very common, found on hill slopes on way to Malari and Donagiri
area, 2500 m, Flowering and fruiting during July November.

5. DEsMoODIUM DC,
The genus is represented by ca 450 species in the world, mainly in tropics,
subtropics and temperate Himalaya; ca 45 species in India, 4 in Nanda Devi

Binsphere. ares.

The plants of this genus show a great range of variation in babit, from
erect, prostrate to decumbent herbs, small to large shrubs and even dwarf trees,

The generic name is derived from a Greek name Desmos meainigh a bond
teferring to jointed pods.

la. Tufted, prosirate herbs 4, D. micropbyllum
b. Erect or suberact shrubs ar undershrubs 2
28, Leaves 1-foliate 2, D, gangeticom
b. Leaves 3-foliate 3
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3a. Tomedtose shrubs; pods pubescent i. Ik elegans
b. Hairy andershrubs; pods rusty hooked hairy J. ). bederocarpon

1, Desmodivmn elepans DC.

Shrzhs, 1.5-2.5 m high, branches pubescent. Leaves 3-foliate, leaflets
orhiculat, ovate to obovate. Inflorescence panicle. Flowers pale-lilac to dark

purpie.

Common around Tolma-Lata area on hill siopes at 2300- 3000 m. Flowenng
and fruiting during June  September,

2. Desmodium gangeticum {L.) DC.

Undershrubs, pubescent, erect. Leaves simple. Flowers pimk. Pods curved,
with 6-8 joints.

Commen, grows in boffer zone areq, ascending up to 2000 m. Flowering
and fruiting during April December.

3, Desmodium heterocarpon (L.) DC,

Deciduous undershrubs. Leaves 3-foliate. Flowers purple. Pods hooked
hairy, with 4-8 joints.

Common, grows in buffer Zone ares, ascending up to 2200 m. Flowernng

and fruiting during July October,

4. Desmaodium microphyllum (Thusk.) DC.

Herbs, tufted, prostrate or trailing. Leaves 3-foliate. Flowers bluish-purpie.

L I T R LR
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2000 m. Flowering and fruiting during
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6. GULDENSTAEDTIA Fisch.

The genus is represented by ca 7 species in the world; about 3 in India and
one in the Biosphere Reserve. Usually perennial herbs.

The generic name is given after I A. von Gueldentaedtia, who studied the
flora of Caucasus.

Guldenstaedtia himalaica Baker

Herbs prostrate, ca 4 cm high, stems silky. Leaflets obcordate. Flowers
lerminal, sofitary, corolia blue.

Commonly grows on open hill slopes around Milam glacial moraine at
3400-400_-0 m. Flowering and fruiting during June September.

7. HEDYSARUM L.
The genus is represented by ca 150 species in the world, distributed
throughout temperate zone; about 8 species in India and one in our area. Usually

herbs with red flowers in long peduncled, axillary racemes.

The generic name is derived from a Greek word Hedys meaning sweet,
referring to its ornamental value.

Hedysarum kumaonensis Benth. ex Baker Fig. 15.

Perennial, tufted herbs, stems none. Leaves ca 13 cm long, leaflets elliptic-
ovate, silky-hairy on lower surface. Flowers crowded in pedunculate raceme;
corolla pink.

Not common, found on open hill slopes in sandy soils around Martoli area
at 3000-4000 m. Flowering and fruiting during June September.

8. INDIGOFERA L.

About 700 species of the genus are present in the world; about 50 in India,
2 species and one variety in Nanda Devi Biosphere Reserve.
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Fig. 18, Hedysarum kumaonensis Benth. ex Beker
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The generic name 1

Jero meaning to bear.

la. Flowers deep red I. L. hebepetala
b. Flowers pink purple 2
2a. Pods more than 3 cm long; flowers,more than 1 cm long 3. 1. heterantha

var, gerardiana
b. Pods less than 3 cm long; flowers less than | cm Jong 2. I. heterantha

.Not common, found around Tolma area at 2000 m. Flowering and friating
during May August.

2. Indigofera heterantha Wallich ex Brandis Fig. 16.

) Sl_'lmbS. 30-60 cm high, young branches silvery pubescent. Leaves
Impanpinpate, leaflets 13-31. Flowers pale-pink or purple. Fruit cylindric.

Grows along the bridal path and on hill slopes, common in buffer zone area

of Suraithota-Tolma, ascending upto 2500 m. Flowering and fruiting during
May-Qctober,

3. Indigofera heterantha var, gerardiana (Wallich ex Baker) Ali

Shrubs, 1.5 10 2.5 m high. These are more robust than the var. heterantha.
Inflorescence are also tonger than the variety typica,

The plants are common along the bridat path and in mixed forest of Cedrus-
Abies and Taxus, at 2200-3500 m. Flowering and fruiting during May - October.

9. LESPEDEZA Mich.

About 30 species in the world, distributed in Siberia, China, Japan, N.
America and Java; about 80 species in India, one in our area,

Herbs or shrubs, flowers copious in racemes or crowded in leaf axils,




Fig. 16, Indigofera heterantha Wallich ex Brandis
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The generic name is given afier V.M. de Cespedes, Spanish Governer of
Florida and a great patron of botany.

Lespedeza juncea (L.f.) Pers.

Herbs or undershrubs, perenmial, 0.30-1 m high, barnches® densely
Pubescent. [eaves 3-foliate, leaflets silky below. Inflorescence 2-4-flowered,

shortly peduncled umbels; flowers pale-yellow or pink.
Common around Lata and Tolma area. 2300-3000 m on open hill stopes.
Flowering and fruiting during June October.
10. LoTus 1.

About 50 speceis in the world, distributed throughout North and South
temperate regions; 2 species in India, one in the Biosphere Reserve.

Herbs. Leaves 5-foliate. Pods dinear, turgid, septate.
Lotus corniceiatus L.

Herbs, perennial, prostrate, ascending or decumbent. Leaves S-foliate,

2~l‘ower leaflets at the base resembling stipules. Inflorescence 3-6-flowered,
axillary umbel. Flowers yellow.

CGWH around Malan area on open hill slopes at 3000-3500 m. Flowenng
and fruiting during March  September.
1i. OXYTROPIS DC.

- Tl}e genus is represented by ca 100 species in the world; about 12 species
In India, ope species in our area.

Herbaceous perennials. Flowers in dense heads. Pods oblong or roundish.

_The generic name js derived from Greek word Oxys meaning sharp and
fropis meaning keel, referring to sharp pointed keel.
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Perenmal, tufted herbs, stems well developed. Leaves mparipinnately
compound. Flowers inaxillary or terminal pedunculale heads, blue purple. Pods
ca 10-11 mm long, apiculate.

£rows on hill slopes amidyst grasses. Commeon 18 the core zone and around

Milam-Mattoh area at 3000400 m. Flowering and fruiting doring June-
September,

12, PAROCHETUS Buch.-Ham. ex 0. Don

This is 8 monotypic genus, distributed in subtropical to alpine Himalaya,

The generic name is derived from the Greek word Pare meaning heside and
Ochetos meaning & brook, refermng to the habit of the plant.

Parochetus communis Buch.-Ham, ex D. Don

Annual, cresping herbs, rooting at various places from nodes. Leaves 3-
foliate. Flowers axillary or in pairs, viclet.

Growing on hill siopes amidst grasses in shady moist places. Common
around Milam-Marteli area and Himtoli, at 3000-4000 m. Flowering and fruitmng
during April September.

13. PIFTANTHUS D. Don
A monotypic genus, the neme of which is derived from Greek word Pipto

meanug 1o fall and Anthos meaning flowers, referting to the nature of the
flowers.

Piptanthus nepalensis D. Don Fig. 17.

Evergreen shrubs. Leaves 3-foliale, linear-lanceolate, stipules amplexicaule
Flowers yellow, in axillary racemes. Pods flat,
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Common around Martoli area at 3000-4000 m, on open rocky hill siopes in
sandy scils, Flowering and frurting during May-July.
14. THERMOFESIS R. Br.

The genus is represented by about 12 species in the world, mainly nn Chins,
Japan apd N, America; 2 species in India and one in our area.

Perennial herbs, Leaves stipulate, J-foliate, bracts large leaty.

The genenic name is derived from Greek word Thermos meaning heat and
opsis meaning resemblance.

Thermopsis harbata Royle Fig, 18.

Perennial, tufted herbs, stems densely pilose. Leaves 3-foliate, leaflets
lanceolsts. Flowers crowded in short axillary racemes, dark purple.

Commeon around Himtoli and Milam-Martoli area on open hill slopes in
sandy soils at 3000-4500 m. Flowering and truiting during June  September.

15. TRIGONELLA L.

Aboot 135 species in the world, disinbuted mostly in Meditesrancan,
Europe, Asia, South Africa and Australia; about 11 species in India, 4 in Nands
Devi Biosphere Reserve arca.

The generic name is derived from Greek word Tri meaning three and Gonu
meaning angle, referning to triangular appearance of petals,
ln. Pods sickle-shaped L. T. corniculata
b, Pods par sickle-shaped . 3

2a. Pode nilogs A
P 9. I. puhascens

b, Pode glabrous .
3a. Inflorescence epding in B8 AWND -
b. laflorescescs not ending m awn > T ths

B S A 2. T. emodi
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Fig. 18. Thermopsis harbata Royle
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1. Trigonella cornicutata (L.) L.

Perenmial, erect or procumbent herbs, stems branched. Leaflets obovale 1o
oblong-cuneate, obuse or emarginate. Infloresceace many-flowered racemes,
Fruit 1-3 em long, curved.

buffer zone, on hill slopes and along

the
m. Flowenng and fruiting dunng June -
= = =

1=

Common throoghout the area in
1300-26

R

hrdal pni‘h amitdst grassges ai

September,
2. Trigonella emodi Benth.

Erect, perennial herbs, stems much branched. Leaflets obovare,
inciso-dentate. Inflorescance axillary, condensed racemess. Pods ca 1.5 cm
long.

Common throughout the area on hill slopes, amidst grasses ascending up to
4000 m. Flowering and fruiting duning June September.

1. Trigonella gracilis Benth.

Perennial, trailing herbs, stems 15-35 cm long. Leaflets obovale-cuneate,
retuse. Infloreccence few-flowered. Calyx teeth #s long as tube. Fruitca t cm
leng, glabrous.

Grows on hill slopes amidst grasses. Common in buffer zane zevund
Suraithota-Tolma-Lata at 1800-2600 m. Flowering and fruiling during Tune
October.

4. Trigonella pubescens Edgew. ex Parker

Herbs, 30-d0cm bigh. Leaflets obovate-oblong. Inflorescance 1-3-flowered,
Calyx tecth longer than the eube, Corolla slightly exserted. Fruit 1-1 .6 cm long,
lincar-chlong, piloss.

Commen on hill slopes amidst grasses in buffer zone as well as jn core zone
areq, ascending up to 3000 m. Flowerng and fruiting during Jone
October.
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16. VIGNA Savi

About 80-100 species in tropics, abundant in Africa and Asia; about 10
species in India and ope in the Biosphere area.

The is name is named after Dominico Vigna, Professor of Botany of Pisa.
Vigna vexillata (L.) A. Rich.

Perennial, climbing or trailing herbs. Leaves 3-foliate, leaflets ovate to
la:na_bﬁolate. Inflorescence axillary, subumbellate, 2-6-flowered. Flowers yellow,
PnK ot purple.

Common around Tolma, Lata and Peng area on hill slopes at 2200-2000 m.
Flowering and fruiting during July October.

33, ROSACEAE
{Rose famiiy)

A cosmopolitan family with about 122 genera and 3400 species in the
W?ﬂd; about 30 genera and c¢a 225 species in India, mainly in temperate
Himalaya, 16 genera and ca 42 species in Nanda Devi Biosphere Reserve.

A large, economically important family of herbaceous, shrubby and tree

.
SPﬁCles., someatimas with tharne and nreplklae [ asves cimnle or componnd
PVl i e el wrilh  LEUTIRS  Giile PPLIVAILS. Laaryeas Sellipials O LA uaisd

:{iith stipules, Flowers often showy, stamens many. Fruts are mostly
ible,

1Ln- Fruit enclosed within the calyx tube of adnite Lo it 2
u.  Fruit not enclosed in the calyx tube 6
8. Herbs; calyx oquipped with hooked bristles 2, Agrimonia
b.  Shrubs or trees; calyx‘not equipped with hooked bristles 3
3a. Stipules persistent 11. Rosa
b.  Stipules deciduous 4
48, Frujt drupaceaus 4. Cotoneaster
b.  Fruit pomaceous 3
38. Leaves simpie 10. Pyvus
b Leaves pinnete (except in S. cuspidara) 13, Sorbus
5:- Annual or perenaisl herbs 7

Shrubs or trees 10
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Ta. Leaves simple, orbricular-reniform 3. Alchemilla
b. Leaves compound, not erbicular-reniform 8
8a. Fruit succulent, consisting of enlarged recepticle bearing minute achenes 5, Fragaria
b. Fruit dry, consisting of numerous achenes 9
9a. Achencs hairy; styles terminal, long 10
b. Achenes glabrous (except F. fruricosa) styles lateral short 11
104. Styles hooked at the tip or below in fruits 1. Acomastylis
b. Styles straight in fruits &, Geum
11a. Stamens numerous 7. Potentilla
b. Stamens 4, 5 or 10 13, Sibbaldia
12a. Spinous or prickly shrubs 11
b. Shrubs or trees without prickles or spines 12
13a. Fruit one seeded drupe; stipules minute 8. Prinsepia
b. Fruit of many succulent druplets; stipules distinct 12. Rubus
14a. Carpels one 9. Prunus
b. Carpels more than one 13
15a. Leaves pinnate. 14. Sorbaria
b. Leaves simple 16. Spicaea

l. ACOMASTYLIS Green

The genus comprises about 13 species; 2 in India, one in Biosphere
Reserve.

Acomastylis elata (Wallich ex Royle) F. Bolle Fig. 19.
Tufted herbs. Leaves hairy, spreading. Flowers bright yellow.

Common in the core zone area at 3000-4000 m. Flowering and fruiting
during June September.

2. AGRIMONIA L.

About 8 species in the world, mainly distributed in North temperate regions
and South America; ca 4 species in India, one in our area.

Leafy perennial herbs. Flowers yellow, in terminal spike forming racemes.

The scientific name to the genus is given because of 1ts supposed properties
to cure eye diseases called "Argema”.
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Fig. 19, Acomastylis eiuta (Wallich ex Royle) F. Bolle
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Agrimonia aitchisonii Sch.-Tam.

Herbs, annual or perennial, erect, 45-75 cm high. Leaflets large and small,
alternating each other. Flowers yellow, in terminal spikes. Fruit covered in
bristly calyx crown.

Common around Tolma, Belta arca on shady hill slopes amidst grasses,
ascending up to 2500 m. Flowering and fruiting during May June.

3. ALCHEMILLA L.

About 300 species in world, chiefly native to the American Andes, a few
are distributed in Europe and North [ndza; 6 species in India and ong 1n our
area.

Herbs. Leaves orbicular, lobed or deeply divided. Flowers yeliow.

The generic name 1s derived from an Arabic name Alkemelych referring to
1t5 uses in alchemy in ancient times.

Diffused or prostrate, annual or perennial, low herbs, stems ca 1.5 em long.
Leaves orbicular-reniform, deeply lobed. Flowers minute, in terminal corymbs,
yellowish.

Scattered around Martoli bugyals (alpine meadows) on moist places amidst
grasses at 4000-4500 m. Flowering and fruiting during Sune September.

4, COTONEASTER Ehrhart ex Medik,

This 15 one of the large genera of the flowering plants, said to be
represented by 50 to about 26 species in the world; about 59 species in India
out of which 5 are present in the Biosphere Reserve.

The generic name is derived from Latin word Cotonetnn meaning quince
ardl cisrer meaning rsemblance.
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1a. Flowers while 2
b. Flowers pink 4
2a. Erect shrubs 2. C. affinis
b. Prostrate shrubs 3
3a. Leaves pale bristly beneath 5. €. microphyllus
b. Leaves densely white hairy beneath 4. C. integrifolius
da, Prostrate shrubs 3. C. garhwalensis
b, Erect or suberect shrubs . C. acuminatus

i. Cotoneaster acuminatus Lindl,

Deciduous, erect shrubs. Laaves ca 4 em long, ovate-tanceolate. Flowers
ca 0.8 ¢m in diam., pinkash. Fruit ca 0.8 cm long, reddish.

Scattered around Martoli on hill slopes at 3500-4000 m. Flowering and
fruiting during June September.

2. Cotoneaster affinis Lindl.

Large, deciduous shrubs or up to 3 m high trees. Leaves elliptic or
oblanceolate, tomentose beneath. Flowers in panicles, white.

Scattered around Sonwara-Pangrani on hill slopes, ascending upto 2800 m.
Flowering and fruiting during June September.

3. Cotoneaster garhwalensis Koltz.

Prostrate shrubs. Leaves ovate, acute, lower surface hairy. Flowers solitary,
pinkish. Fruit reddish-brown.
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Scattered around Martoli-Miiam area on rocks at 3800-4500 m. Flowering
and fruiting during May  October.

4. Cotoneaster integrifolius (Roxb.) Klotz.

Much branched, prostrate shrubs. Leaves elliptic-oblong, glossy above,
Pubescent beneath. Flowers solitary, white. Fruit oblong.

Common around Himtoli srea on rocks at 2800-3700 m. Flowering and
fruiting during May  September.
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5. Cotoneaster microphyllus Wallich ex Lindl.

Evergreen, prostrate, much branched shrubs. Leaves obovate, often much
variable, hairy on lower surface. Flowers solitary, ca 0.8 cm in diam., white.

Comumon around Himtoli-latakharak, Dibrughata and Malan area on rocky

hill slopes and on boulders at 3000-4500 m. Flowering and fruiting during
Apnl-October.

5. FRAGARIA 1.
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hemisphere and S. America; about 4 species in India, one tn the Biosphere
Reserve,
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The generic name is derived from Latin word frag meaning the root of
Frango, Fragum is a strawberry plant and Linnaeus used the adjectival from
referring to the fruit.

Fragaria nubicola Lindl. ex Lacatia

Semi erect, slender herbs with glabrous runners. Leaflets silvery. Flowers
1.8-2.5 ¢m in diam., white.

Scattered around Himtoli area on hill slopes amidst grasses at 2800-3500 m.
Flowering and fruiting during May October,
6. GEUM L.

The genus comprises about 40 species in world: one in India and the Nanda
Devi Biosphere Reserve.

Herbs hairy. Radical leaves long. Flowers pale-yellow, styles jointed in the
middle.

Grows in core zone area at 2700-3200 m. Flowering and fruiting during
June September.
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7. POTENTILLA L.

About 500 species in the world, widely distributed throughout the globe
matnly in North temperate and Arctic regions; about 45 species in India, 10 in
Nanda Devi Biosphere Reserve.

Mostly perennial herbs, rearly shrubs, stipules adnate to the petioles.
Flowers solitary or in corymbose cymes. Some of the plan.; are highly
medicinal.

The genenc name 18 derived from the Latin word Potens meaning powerful
refering to its medicinal properties.

la. Leaves digitatsly 3 folinte 2
8. Leaves pinnately compound i
2a. Flowers crimson 2, P. argyrophylla var. alrosanguines
b. Flowers yellow 3
3a. Achencs sunken in very long receptacular hairs 4
b.  Achenes not susken in reccplacular hairs 5
4a. Tufted herbs; stems very short; calyx lobes triangular 4. P. cuneata
b. Ascending herbs; stem 10-30 ¢m long; calyx lobes ovale acute 4. P. eriocarpa
3a. Flowers in panicled cymes; teaflets acutely toothed 1. P, argyrophylla
h.  Flowers 1-4 in slender pedicels; leaflets 4-5, crenate at the tip,
base ontire 0. P. gehida
6a, Lecaves imerruptedly pinnate, alternate pairs much smaller 8. P. fulgens
b, Leaves not interruptedly pinnate, sliernate peirs not smaller 7
7a. Flowers 1-2; dwarf, densely tufted herbs 10. P. microphylla
b.  Flowers more than 2 8
3u. Lgaflas pinnatifid 11. P, muliifida
b.  Leaflets not pinnatifid ?
9. Achenes not concenled in recepticutar hairs . 3. P. bilurca
h.  Achenes completely concealed in the receptacular hairs 16
108, Low ercet shrubs: leaflet, coriacenus 7. B, fruticosa var. rigida
b. Dwarf wifted or depressed sheubs, leaflos silky 6. P. fruticosa var. puamily

1. Potentilla argyrophylla Wallich ex Lehm. var. argyrophylla

Herbs, perennial or annual, up to 50.0 cm high, stems and leaves silvery,
Leaves 3-foliate. Flowers yellow.

Common around Himtoli, Dibrugheta, Dharansi, Milam and Martoli area
on open hill slopes in association with Geranium, Polygonum, Anemone,

Heracleum, Aster and Senecie sp. at 3000-4500 m. Flowering and fruiting
during June Qectober.
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2. Potentilla argyrophylla var. atrosanguinea (Ledd.) Hook.f.

This variety differs from the var. argyrophylla in having cnmson red
flowers.

P e Fatal

4500 m. Flowenng and fruiting during June October.
3. Putentilla bifurca L.

Depressed, perennial, silky hairy herbs. Leaves crowded over the stem

in a crown, leaflets elliptic-lanceolate, acute. Flowers solitary, yellow.

Common on open hill slopes in sandy soil around Martoli-Milam area at
3500-4500 m. Flowering and fruiting during June-September.

4. Potentilla cuneata Wallich ex Lehm.

Perennial, tufted herbs. Leaves 3-foliate, leaflets 3-fid, silky hairy. Flowers
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Common on moist rocky hill slopes around Ramni, Milam-Martoli area
3500-4500 m. Flowering and fruiting duning June-October,

5. Potentilla eriocarpa Wallich ex Lehm, Fig. 20.

A smnmdina olahraiie herhs with verv stont senbotmal- | 1 JEUE T N R
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very slender; leaflets 3, toothed. Flower solitary, petals much longer than calyx,
yellow.,

Scattered in open places on hill slopes, amidst grasses at 3000-4000 m.
Flowering and fruiting durning August  Septembe;,

Pere.nni.al, rigid, spreaqmg shrubs. Leafleis linear-lanceolate, acute, silky.
Flowers solitary, ca 2 cm in diam., yellow. Achenes sunken in silky hairs.

 Scattered around Milam glacial moraines on open places in sandy and rocky
soils at 4000-5000 m. Flowering and fruiting during June-September.
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Fig. 20. Potentills eriocerpa Wallich ex Lehm.,
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7. Potentilla fruticosa L. var. rigida (Wallich ex Lehm.) Wolf.

Shrubs or undershrubs. Leaflets 3-7, elliptic, apiculate, coriaceous. Flowers
ca 3 cm in diam, solitary, yellow.

Scattered arcund Deodi-Dibi ug}iﬁm on hull slﬁpﬁﬁ at 3500-4500 m
Flowering and fruiting during June September.
8. Potentilla fulgens Wallich ex Hook. Fig, 21,

Perennial, deep rooted, prostrate or erect, robust herbs. Leatlets numerous,

small and large alternating with each other, silvery tomentose on lower surface.

Tlraeraes wralla
DIOWETS Yelw.

Common around Tolma-Himtoli and Belta area on open hill slopes, in sandy
soils at 2500-3500 m. Flowering and fruiting during June October.

9. Potentilla gelida C.A. Mey.
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shaped, bluntly toothed. Flowers solitary, yellow,

Scattered around Martoli-Milam area on moist hill slopes amidst grasses,
at 3500-4500 m. Flowering and fruiting during June September.

10. Potentilla microphylla D. Don

Densely tufted, perenmal, low herbs. Leaflets numerous, minute, silky
beneath. Flower solitary, ca 1.5 cm across, yellow,

Scattered around Dharansi area on hill slopes amidst grasses at 3500-
4500 m. Flowening and fruiting during June-QOctober,

11. Potentilla multifida Linn.

Decumbent, perennial herbs. Leaflets 13- 5, multifid, white tomentose
beneath. Flowers solitary, ca 1.5 ¢m in diam., yellow.

Scattered around Martoli-Milam area on mojst shady places amidst grasses,
at 4000-4500 m. Flowering and fruiting during May  September.
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Fig. 21. Potentitla fulgens Wallich ex Hook.
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The genus 1s represented by only one species in India, mainly in temperate
Himalaya, the same is also represented in Nanda Devi Biosphere area.

The genus is named afier James Prinsep, Meterologist and Secretary of the
Asiatic Society of Bengal.

Prinsepia utilis Royle

Large, spinous, deciduous shrubs. Leaves lanceolate, serrate, glabrous.
Flowers axillary, white. Fruit ellipsoid, 1-seeded drupe, blue-black when ripe.

Common around Suraithota-Lata area at 2000-2500 m in open hill slopes.
and #long the road side. Flowering and fruiting during April  October.
9. PRUNUS L. (sensu siricto)
The genus comprises over 40 species in the world; 10 in India, 3 in the
Biosphere Reserve. The plants are trees or shrubs; many are cultivated for their
fruits.

Prunus is an ancient Latin name for Plum and Cherry trees.

1z. Flowers arranged in racemes, while 1. P. cornuta
b. Flawers solitary or fascicled, pink 2
2a.. Medium sized trees 3. P. persica
b. Small shrubs 2. P, jacquemontii

1. Prunus cornuta (Wallich ex Royle) Steud,

Srmall, deciduous .trees. Leaves oblong-lanceclate or oblong-ovate,
acuminate. Flowers white, in axillary or terminal drooping racemes,

Common throughout the area in buffer zone, ascen ing up
Flowering and fruiting during May  October,
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2. Prunus jacquemnontii Hook.f.

Small, deciducus shrubs. Leaves elliptic-obovate or oblong, serrate,
glabrous. Flowers pink.

Grows in Malari area at 3000-3500 m. Flowering and fruiting during May -

et L

3. Prunus persica (L.) Batsch.

Small, deciduous trees. Leaves lanceolate, ovate-lanceolate or oblong-
lanceofate. Flowers pink.

Common throughout the area, ascending upto 3000 m. Flowering and
fruiting during January ~October.

10. PYRUS L. (sensu stncto)

The genus comprises over 30 species in the world; 5 in India, 2 in the

Biosphere Reserve. Plants are trees or shrubs. Fruits fleshy. The pyrus meaning
Pear.

la. Leaves tomentose benesth, margins lobulate or serrate; fruits
range yellow 1. P. lanaia

b. Leaves glsbrous, margins entire or crenate; fruits blackish-grey 2. I*. piashia

1. Pyrus lanata D. Don
Small, deciduous trees, young twigs white tomentose, glabrous when
Mature, Leaves ovate-elliptic, ovate, tomentose beneath. Flowers white, Fruit

globose or pyriform, erange-yellow.

Gmws around Kalikona area mlxﬂi forest at 2200‘2500 m. FlﬁWﬁrng
and fruiting during April-May.

2. Pyrus pashia Buch.-Ham. ex D. Don.
Medium sized trees, stem bark grey-hrown. Leaves elliptic-lanceolate,

Serrate. Flowers in terminal corymbs, ca 2 om across. Fruit globose, grey-green
With raised white spots, edible.
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Common on hill slopes around Suraithota-Lata area. Flowering and fruiting
during April  October.

'I.. ala .-.n...ms: Pres
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of medicma alue. About ?.50 Spe.cms
0-12 in India, 4 in Biosphere Reserve,

y
with showy flowers. Many of them are
of the genus are known 1n the world; 1

The generic name is derived from Greek word Rhodon.

The roses are cultivated ali over the world for their beautiful flowers and
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la. Sepals deciduous in fruit L. R. anserinaefolia
b. Sepals persistent 2
2a. Fiowers white or yellow, 4-meroas J. R. sericen
b. Flowers pink, pentamerous 3
3a. Leaves 1.2-5 cm long; leaflets oblong-orbicular 4. R, wehbiana
b. Leaves 5-20 cm long; leaflets elliptic 2. R. macrophylla

1. Rosa anserinaefolia Boiss.

Deciduous, subscandant, prickly shrubs, prickles hooked. Flowers solitary,
sometimes in corymbs, white; sepals deciduous in fruit. Fruit globose.

Common around Milam area on open hill slopes at 3500-4500 m. Flowering
and fruiting during May September,

2. Rosa macrophylla Lindl.
Deciduous, prickly shrubs, ca 3 m high, prickles straight. Leaflets whitish
pubescent beneath. Flowers solitary or in corymbs, pmk:sh Fruit ovoid-oblong,

glandular-hairy.

Common around Deodi, Hitmtoli and Milam area op open hill slopes at
3000-400C m. Flowering and frmting during May  October.

1. Rosa sericea Lind].

Deciduous, prickly shrubs, ca 4 m high, young branches densely clothed
with glandular bristles. Leaflets 7-12. Flowers solitary, white. Fruit ovoid red.
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Common around Milam, Himtoli, Dibrugheta and Deodi area at 3500-
4500 m. Flowering and frwiting duning May September.
4. Rosa Webhiana Wallich ex Royle Fig. 22,

Deciduous, prickly shrubs, 2-3 m high, stem bark reddish-brown to pinkish,
prickles numerous, straight. Leaflets 5-9. Flowers often solitary, pink or

Common around Himtoli and Milam area at 3000-4500 m on open hill
slopes. Flowering and fruiting during May September.

12. RuBus L.
Over 50 species in India; 4 in the Biosphere Reserve. This is a very
variable genus, mostly shrubs, erect or climbing, some are creeping herbs. The

fruit of the genus, known as Black berry, Dewberry and Raspberry are edible.

The generic name 1s derived from the word Rub meaning red, referring to
the colour of the fruit.

la. Flowers white; fruit orange or yellow 2
b.  Flowers pink or red; fruit black 3
2. Stems white waxy; pedicels glabrous, prickly 1. R, biflorus
B, Stems not white waxy; pedicels tomentose 2. R, ellipticus
Ja, Leaflets 5-7 4, R, niveus
' v o -~ 2T O LMY
. Lealets 3 0 T IOEIOSIS

1. Rubus biflorus Buch.-Ham. ex Sm.

Suberect, deciduous, prickly shrub, stems white waxy. Leaves 3 to 3-
foliate. Flowers white. Berries orange.

Common around Kalikana area, ascending upte 2700 m. Flowenng and
fruiting during Aprit July.

2. Rubus ellipticus Sm.

Evergreen, shrubs, ca 2.5 m high, young branches tomentose, older one

brown bristly, prickly. Leaflets 3. Flowers white; calyx tomentose. Fruit yellow,
edible.
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Fig. 12, Rosa Webbiany Wallich ex Royle
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Common around Suraithota-Lata area along the bndal path, at 1800-2300.
Flowenng and fruiting duning March - June.

3. Rubus foliolosus D. Don

Deciduous, spreading, prickly shrubs, Leaflets 3, glabrous. Flowers solitary
or in pairs, prickly. Fruit black.

Found around Himtoli area, common at 2000-3000 m. Flowering and
frutting duning June October,

4. Rubus niveus Thunb.

Large, suberect shrubs with straggling stems. Leaves, 5-7-foliate; leaflets
white tomentose beneath. Flowers pink. Fruit black.

Common around Reni-Kalikana, Tolma-Himtoli area ascending up to
2600 m. Flowering and fruiting during March July.

13. SIBBALDIA L.

The genus is represented by about 20-25 species n the world; ca 4 species
in India, 3 in the Biosphere Reserve. These are mostly deep rooted perénnial,

herbs distributed in alpine or cold temperate areas.

AR AR e s maR

This genus is named after Sir Rober Sibbald, Professor of Botany at
Edinburgh.

la. Leaflets 5-9 2. S. purpurea
b. Leaflets 3 2
2a. Flowers solitary or in pairs 3. 5. tetrapdra
b. Flowers in branched cymes 1. 8. cuneata

1. Sibbaldia cuneata Horem. ex Kuntz.

Perennial, spreading herbs, stem much branched at the base. Leaves 3-
foliate, silky hairy. Flowers yellow, in terminal corymbs.
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Common around Martoli area in moist shady places at 3000-3600 m_
Flowenng and fruiting during May  October,

2, Sibbaldia porpurea Royle

Procumbent, parennial herbs, stems hranched. [Leaflets 3, sessile, hairy.

Flowers purpls.

Scattered around Dharansi area, on open hill slopes 1a gravel sotls at 3200-
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3. Sibbaldia tetrandra Bunge

Perspmial, densely tofted herhs. Leaves 3-foliate, jeaflets 3-fid, silky hairy,

Flowers yellow,
Scattered around Bhujgara area in shady places at 353004008 m. Flowering
and fruiting during June September.
14, SORBARIA A Hr.

About 10 species in world; 2-4 in India, only one species in Nanda Dewi
Binsphere area.

Woody or semiwoody plants, Flowers small, numerous interrmnal panicles.

Sorbaria is a Latin word meaning resembling Sorbus.
Sorbaria tomentosa {Lindl.y Rehdr.

Deciduous shribs or smail lrees. Leaves pinnate, leaflets lanceolate. serrate,
seummate. Flowers small, white, in terminal, large, branched panicles.

Cormunon around Tolma, Lata and on way to Malan from Suraithota at
2000-3000 m. Flowering and fruiting during June  September.
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15. SORBUS L.

About 100 species in the world; about 10 in India, 2 in Biosphere Reserve.
The plants are mostly deciduous trees or shrubs, some are grown for ornamental

purposes.
The generic name Sorbus means the mountain ash.

la. Robust trees or shrubs, young twigs and inflorescence brown tomentose 2. §. ursina
b. Slender shrubs, twigs and inflorescence glabrous or glabrescent 1. S, mucrophylla

i. Sorbus microphylia Wenzing Fig. 23,

Deciduous, subscandent or up to 4 m high shrubs. Leaves pinnate, leaflets
17-29, sharply serrate, glabrous. Flowers pink. Fruit pink.

Scattered around Dunagiri area on hill slopes at 3500-4200 m. Flowering
and fruiting during May COctober.

2. Sorbus ursina (Wenzing) Decne.

Large, deciduous shrubs, ca 0.6 m high. Leaflets 17-25, rachis red-brown
tomentase. Flowers crowded, pinkish-white, fragrant.

Scattered around Dibrugheta at 3500-4000 m. Flowering and fruiting during
May October.
16. SPIRAEA L.

The genus is represented by about 100 species in the world; about 10-15 in
India, 2 in Nanda Devi Biosphere area.

The plants are mostly deciduous shrubs.
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referring to the ancient use of these flowers in making wreaths and
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garlands.



BOTANICAL SURVEY OF INDIA

142

- dorbus microphylia Wenzing
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la. Flowers white uni-orbisexual 2. 8, canescens

b. Flowers pink, unisexual 1, S, bella
1. Spiraea bella Sims.

Deciduous, erect shrubs, ca 1.5 m high. Leaves serrate. Flowers¢ca 0.8 cm
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Common around Himtoli area at 3000-3500 m. Flowering and fruiting May-
September.,

2. Spiraea canescens D. Don Fig. 24,

Deciduous, erect, shrubs ca 2 m high, Leaves simple, entire. Flowers ca
0.8 ¢m 1n diam., white.

Common around Tolma-Himtoli, Suraithota-Tolma and Lata-Belta area at
2000-3200 m. Flowenng and fruiting during May  October,

34. SAXIFRAGACEAE
(Saxifrag family)

The family is represenied by 80 genera and about 1250 species, mostly
cosmopolitan; about 6 genera and 65 species in India, two genera and 12 species
in the Biosphere Reserve.

la. Root stocks very thick; leaves large with 8 large sheath st the

base of the petiole 1. Bergenia
b. Root stocks not thick; |eaves small,” without sheaths ai the base
of petiole 2. Saxifraga

1. BERGENIA Moench.

The genus is represented by about 10 species in the world; about 3 in India,
two in the Biosphere Reserve.
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Fig. 24. Spiruen cancscens D. Don
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Saxifraga diversifolia Wallich ex Ser.



Rhodiola heterodonta (Hook.f. & Thoms.) A. Bonss.



Heracleum lanatum Michx.




Viburnum cotinifolium D. Don



Aster flaccidus Bunge

Echinops cornigerus DC,



Cirsium wallichii DC.




Prenanthes brunoniana Wallich ex DC.
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The plant of this genus are perennial herbs. Thick stout root stock of 8.
ciliata is well known for its medicinai uses.

The generic name is given after X. August von Bergen. a German Botanjst,

la. Leaves crenate, base cuneate 2. B, stracheyi
b. Leaves entire, base cordate 1. B. ciliata
1 Powmenseta oTB b LT . % Ou. 1
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Perennial herbs with thick rootstocks, stems very short. Leaves simple,
orbicular-ovate, entire, hairy. Flowers in corymbs, white-rose.

Common around Roing and Tolma area on rocks in moist shady places at
2500-3500 m. Flowenng and fruittng during in March  October.

2. Bergenia stracheyi (Hook.f. & Thoms) Engl, Fig. 25,

Perennial herbs with very thick rootstocks, stems very short, fleshy. Leaves
simple, oblong-ovate, crenate. Flowers in corymbs, pinkish-white.

Common around Dharansi and Dibrugheta-Ramni-Bhujgara area on moist
shady rocks at 2500-4500 m. Flowenng and fruiting during May - September.

TJ O CAavITD A T
e WAL RAWA L.

Over 400 species in the world, mostly in temperate and aipine regions;
about 50 species in India, 10 species in the Biosphere Reserve.

The name of this genus 1s derived from Latin word Saxum meaning g stone
and frango meaning to break, referring to characteristic of some of the species.

la. Tufied herbs, stems short 9. 8. saginoides
b. Not tufled, stems elongated "

24 Flowers yellow 3
b.  Flowers white g
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Fig. 15. Bergenia strucheyi (Hook.f. & Thoms) Engl.
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Stem rising from the besal tuft of rosulate leaves, with the thread like

stolons terminating in rooting buds; leaves entire 4
Stems not rising from the basal tuft of rosulale leaves, stolons ahsent; leaves
spinulose 6
Glabrons herbs 3. 8. brunonis
Glandular, ciliate herbs 5
Sepals adnate at Lthe base 7. 8. flagellaris subsp. mucronulata
Sepals free 6. 5. fagellaris subsp. crassiflagellata
Leaves oblong-lanceolate, bulbils absent 4, 8. diversifolia
Leaves lingar-lanceolate; bulbils present at the axils of upper lesves -7
Stems much branched 5. 5. fificantis
Stems simple 2. S, brachypoda var. fimbrigta
Flowers solitary 3. §. granulifera
Flowers 3-6 together 9
Cauline leaves {obeq, lohes 3-angular, sometimes altogether absent;

tadical leaves 7-12 lohes 1. 8. asarifolia
Cauline leaves elliptic-ovate; radical leaves 5-7 lubed. 10. §. sibirica

1. Saxifraga asarifolia Sternb.

Annual, erect herbs, 2-30 cm high, stems laxly villous. Radical leaves

= = S A

Common around Ramni-Bhujgara area on shady hill slopes at 3500-4500 m.

Flowering and fruiting during July September.

2. Saxifraga brachypeda D. Don var. fimbriata (DC.) Engl. & Irmsch.

Annual, erect, herbs, 10-2¢ cm high, stems glabrous or sparsely ciliate,

Leaves spinufose, bulbils present in upper axils. Flowers solitary or 2-3,
yellow,

4““ my Flowasn oo e somed Fomoilon o Biraton o
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Common around Deodi-Dibrugheta, on hill slopes in shady places at 3500-

L T [« S
JuhY abpPlclineeg,

3. Saxifraga brunonis Wallich ex Ser.

Annual, erect herbs, 4-6 cm high, runners present. Leaves rosulate, cautline

leaves linear. Flowers sohitary or 2-4, yellow.
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Commeop around Ramni-Deodi, on shady moist hilt slopes and on mossy
boulders at 3400-4000 m. Flowering and fruiing during July September,

4. Saxifraga diversifolia Wallich ex Ser,

Annual, erect herbs, 10-20 ¢m high, stems glandular hairy. Cauline leaves
amplexicaule; radical leaves ovate narrowed into petiole. Flowers terminal, 1-3,
yellow.

odi-Ramni area on shady moist hill slopes at

3200-3800 m Flnwenng and fnutmg during July September.
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5. Saxifraga filicaulis Wallich ex Ser,

Annual, erect herbs, ca 15 cm high, stems much branched, glandular hairy.
Leaves linear-oblong, minutely denticulate. Flowers solitary, yellow.

Common around Deodi-Ramni area on hill slopes in moist places and in
tock crevices at 3300-4000 m. Flowering and fruiting during July October.

6. Saxifraga flagellaris Willd. ex Sternb. subsp. crassiflagellata Hutten.

Perennial, erect herbs, stems ca 3.5 ¢cm high, sparsely glandular ciliate,
stolons present. Leaves crowded af the base. Flowers 2-3, terminal, yellow.

Scattered on hill slopes and in glacial moraines, around Milam-area at 3500-
4500 m. Flowering and fruiting duning June September.

7. Saxifraga flagellaris Wiild. ex Sternb. subsp. mucronulata (Royle)
Engl. & Irmsch.

Stolons glandular ciliate. Flowers 2-4, in terminal corymbs, yellow; sepals
adnate, base at glandular ciliate.

Common on shady moist grassy hill slopes around Milam bugyals at 3800-
5000 m. Flowenng and fruiting during June September.

Annual, erect herbs, 15-20 cm high, Radical leaves reniform, cauline
palmately 4-8 lobed. Flowers terminal, solitary, yeliow.
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at 3300-4000 m, flowering and fruiting in July September,
9. Saxifraga saginoides Hook.f. & Thom.

Annual, erect, tiny herbs, stems 1.5-2 cm high. Leaves imbricate. Flowers
vellow.

Scattered around Dharanst area on hili slopes and in rock crevices in shady
moist places at 3500-4500 m. Flowering and fruiting during Ju

une - September.

10. Saxifraga sibirica L.

Annual, erect herbs. Leaves orbicular, obtusely 5-7-lobed, glabrous.
Flowers terminal, 3-4 together, white.

Common in Milam bugyals, growing in rock crevices in moist shady places
at 3500-4000 m. Flowering and fruiting during June September.
35. GROSSULARIACEAE

(Gooseherry family)

The family is represented by about 2 genera and 200 species in the world,
mainly in temperate regions; 1 genus and 3 species in Biosphere Reserve.

The plants are mostly shrubs, sometimes spiny, Leaves often with resinous
glands. Flowers in racemes or subsolitary.
RIBES L.

About 150 species in the wotld; ca 10 species in India, 3 in Biosphere
Reserve. Prickly or unarmed shrubs. Fruits of many of the species are edible.

The generic name is derived from an Arabic name Ribas meaning acid
tasting.
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ia. Flowers soiilary or I-3 in clusters; prickiy shrubs i. R. aipesier
b. Flowers in racemes; not prickly shrubs 2
2a. Calyx Iimb campanulate 2. R, himalense
b. Caiyx limb not campanulate 3. R. orientale

1. Ribes alpester Wallich ex Dcne.

Deciduous, prickly shrubs, stem bark peeling off, thoras 3-radiate. Leaves

Common on open hill slopes around Malari, Tolma-Himtoli and Martols
area at 3500-4000 m. Flowering and fruiting dunng May September.

2. Ribes himalense Royle ex Dcne.

Deciduous shrubs, ca 3 m high. Leaves pale beneath. Flowers preenish-
yellow or brownish-pink, in pendulous racemes. Berries red and black.

Scattercd around Ramni arca near Treisuligar river at 3500-3900 m.
Flowering and fruiting»duning July October.

3. Ribes grientale Desf.

Deciduous, unammed shrubs. Leaves orbicular or reniform, 3-5-lobed.
Flowers purplish-brown, in racemes. Bemmes globose, orange red,

Common around Malan, Tolma-Himtoli area at 3000-4000 m, in open
places. Flowering and fruiting during June October.

36. FHILADELPHACEAE
(Mock-orange family)

The fam:ly 1s represented by 7 genera and about 135 species in the wotld
mostly in S. Europe, East Asia and N. America; 2 genera and 2 species in
Biosphere Reserve.
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Plants are mostly shrubs or trees ‘with more or less stellate, pubescent,
sumple leaves. Flowers mostly in terminal cymes, rarely solitary.

la. Stamens 20-40 2, Philadelphus
b, S‘Lﬂ-“'iel'ls 8- 10 I. Deutzia
1. DEUTZIA Thuab.

The genus comprises about 50 species in the world; 7 in India, only one in
Biosphere Reserve.

The generic name is given after John vander Deutz, Sheriff of Amesterdam,
patron and friend of Cart Thunberg.

Deutzia compacta Craib.

Deciduous shrubs, 2 m high, stem bark peeling off. Leaves sessile,
stellately hairy. Flowers white, in branched corymbose cymes.

Common on hill slopes, Senwara-Pangrani at 3300-3800 m. Flowering and
fruiting during April Ociober.

2. PHILADELPHUS

The genus comprises over 75 species; one in India and the Biosphere
Reserve.

The peneric name is derived from a Greek name Philudelphon meaning a
sweet flowering shrub.

Philadelphus tomentosus Wallich ex G. Don

Deciduous, scandent herbs, ca 2 ¢m high. Leaves petiolate, serrate,
tomentose beneath. Flowers white, in terminal racemes, fragrant. Fruit opening
In 4-valveg,



Common on hill slopes around Dibrogheta-Sonwara at 32003800 m.
Flowenng and fruiting dunng May - October. The fiber from this plant is used
In malking ropes,

37. PARNASSIACEAE
{Grass of Parnassus fanuiiy}

A monogenenc family with about 50 specics in the world, about 11 in
India, one in the Biosphere Reserye.

The plants are annual or perennial scapigerous herbs with thick rootstocks.
Leaves sumple. Flowers regular,

PARMASRSTA L.

The generic name is given after Mt. Pamassus, Greece. These plants are
suppased to have originated in Mt Pamassus.

Parnassia nubicola Wallich ex Royle Fip. 26.

Annval or perennial, erect, glabrous herbs, ca 30 cm high. Scape 1-
Aowered, white,

Commen on shady hill slopes amidst rrasses around Dibrogheta at 3500-
4000 m. Flowering and fruiting during July October.

38. CRASSIILACEAE
{Stonecrop famuly)

About 3> genera and 1300 species of cosmopolitan distribution, most
abundant in 8. Africe; ahout 6 gendra and 70 species in India, 2 genera and 9
species in the Biosphere Reserve. The plants are perennial, xerophytic herbs
with fleshy stems and leaves.

la. Fiowers dicecious, rarciy monoccious, 4-merous 1, Khodiola
b, Flawers monoecious, oftcn 5-morous 3, Eadum

dir W P e R Ama
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Fig. 26. Parnassia nabicola Wallich ex Royle
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RHODICOLA L.

The genus comprises ca 50 apecies i the world mostly distnbuted in North
temperate region; 7 in the Biosphere Ressrve,

The plants are fleshy. Fiowers are 3-merous mostly dioecious, very rarely
MODoECiOUE.
la. Flowers red or pink 2
b. Flowera whits or pale yellow 5
2a. Cymose heads enclosed in leafy bracis 2. R. crenuiata
. Cymote hends nol enclosed in lcafy brecis 3
3a. Lraves ovate, Inciso-dentate, marging prominently whitc 3. R, Reterodonda

bh. [aaves linsyrlancealate, of ohlong-elliptic, eatire or toothed, nol white margined 4
du. Leaves oblong-elliptic, more than 2 cm long: cymes many-flowered

1. k. buplenrvides
b. Leaves lincar-lancepdatz, fess then 1 om long; ey mes 1-0-flowered 5. B guadrifida

5a. Poials white 6. R, sinusta
b, Petals yellow &
Gn. Leaves entire; soyle recuyved in fruit 4. R. jimbricala
b. Leaves dentate; atyle not recucved in frudt T. R wallichixna

1. Rhodiola buplewroides {Hook.t. & Thoms.) Fu

Perennial, erect, herbs, 15-35 cm high. Leaves whotled, oblong-elhpe,
othed, flowers reddish, in termminal, dense, cymose heads.

Cominon on hill zlopes and on mossy boulders in shady moist places in
Milem bupyal ares, 3600-4500 m. Flowering and fruting dunng June
September.

2, Rhodiola crenulata {Hook.f. & Thoms.) H. Ohba

Suceulent, uftad, perenmal ‘herbs, 5-20 cm hugh, Leaves elliptic-oblong,
irregularly toothed. Flowers purplish, in terminal, dense cymes, surrounded by
leafy bracts.

Commmon on hill slopes and in reck clefts in apen places around Milam and
Dharansi area, 3500-4500 m. Flowering and fruiting during Tune - September,
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3. Rhodiola heterodonta (Hook.f. & Thoms) A. Boriss.

Perenmial, erect, herbs, 30-60 cm high. Leaves ovate with densely white
margins, base auriculate. Flowers crowded, purplish-rose.

Common on hill slopes in Dibrugheta and Deodi-Ramni area, 3500-4500 m.
Flowering and fruiting during in June August.

4. Rhodiola imbricata Edgew.

Perenmal, erect, herbs, 7-35 cm high, stems many, Leaves oblong, entire.
Flowers yellow, in terminal, dense, cymose heads.

Common on hill siopes amidst grasses and on mossy boulders around Milam
area, 4000-5000 m. Flowerning and fruiting during June September.

5. Rhodiola quadrifida (Pallas) Fischer et Meyer Fig. 27.

Perennial, erect, herbs, 5-15 cm high, stems many. Leaves oblong or linear-
lanceolate. Flowers 1-6, in terminals cymes, red.

Common on hill slopes and tn rock cliffs around Martoli, Dharansi,
Sonwara-Dibrugheta area, 3500-4500 m. Flowering and fruiting during May

Sgplnmhnr

6. Rhodiola sinuata (Royle ex Edgew.} Fu

1 arect. tmfted herhs. 5-15 cm hich
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Flowers crowded in leafy cymes, white.

Common on hili slopes around Dibrugheta-Deodi area, 3000-4000 m.
Flowering and fruiting during June October.

7. Rhodiola waltichiana (Hook.f.) Fu

Perennial, erect, herbs 20-25 om high with thick rootstocks, stems many,
Flowers crowded, yellow.
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Fig. 27. Rhodisla quadnifida (Pallas) Fischer et Meyer
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and fruiting during June October,
2. SEDUM L.

The genus comprises 600 species; about 50 in India, mostly Himalayan, 2
in the Biosphere Reserve,

The generic name is denived from a Latin word Seder meaning to sit,
referring to the habit of some of the species which grow on rocks.

1a. Follicles 3-8, divaricate 1. 5. multicaule
b. Follicles 5, erect 2, S, trullipetalum

1. Sedum multicaule Wallich ex Lindl,

Perennial, erect herbs, 7-20 cm high, stems many from the base. Leaves
cylindric. Flowers yellow.

Common on hill stopes and in rock crevices in shady places around
Dharansi area, 35004500 m. Flowering and fruiting during July October.

2. Sedum trullipetalum Hook.f. & Thoms,

Perennial, erect herbs, 5-10 cm high. Cauline leaves imbricate, linear-
lanceolate. Flowers yellow or yellowish-white,

Common on hill slopes and on mossy boulders in shady moist places along
Ramni-Trisuligar River, 3500-4500 m. Flowering and fruiting during July
October.

39, ONAGRACEAE
{Evening-Primrose family)

mansra end nver RAN crerise in the waorld: 4
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pecies in
geners and over 40 species in India, 3 genera and 5 species in Nanda Devi
Biosphere Reserve area.
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The plants are mostly herbaceous, a few are shiubs or trees, distnbuied
mazinly in temperate and tropical region of the workl

la. Petals 2, stamens 2 i, (ircaca

b, Petals 4; stwmens & 2

2a. Capsules (Fruit) club shaped, S-winged 3. Oenothera

b. Capsules, elongated, 4-angled 2. Topiiobinn
1. CIRCAEA L.

The genus comprises over 10 species, 3 in India, only one species in Nanda
Devi Biosphere Rescrve.

These are herhs, Flowers are very small, white,

The peneric name is derived from a Greek word Circe, referming to the
famous enchantrees of Greek mythology.

Circasa alpina Linn.

Herbs, 5-45 em high. Leaves broadly ovate. Flowers white, arranged 1n
terminal raccmes, Fruoits 1 to 2-celled, 1 or 2-seaded.

Common on hill slopes around Latakharak and Deodi-Bomni area at 2500-
3500 m. Flowering and fruiting during July  August,

2. EPlLoBIUM L.

The genus compnses over 200 species in the world; 30 species occurring
in India, 2 in Nanda Devi Biosphere Reserve.

The plants are mostly berbs with regular or irregular, purple-pink or white
{lowers.

he geperic name is derived from Greek word Epi meaning upon and lobes
‘ £ : +

tals inseried upon the Ioag pod-like



PLANT WEALTH OF NANDA DEVI BIOSPHERE RESERVE 159

PR = = =T1 Ll

Stigma entire or slighily emarginate 1. E. cylindricum

Stigma distinctly 4-lobed 2. E, latifolium
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1. Epilobium cylindricum D. Don

Erect herbs, 25-90 cm high. Leaves sessile or very shortly petiolate,
glabrous, Flowers regular, pink or pale-pink.

Found around Ramm, Deodi and Dharansi area, 3000-3500 m. Flowering
and fruiting during July October.

-
F o

Glabrous or pubescent herbs, 25-70 ¢cm high, Leaves oblong, alternate.
Flowers irregular, purple or pink, arranged in leafy inflorescence.

Common on hill slop2s around Deodi-Ramni area at 3400-4500 m.
Flowering and fruiting during July OQctober.

3. OENOTHERA L.

The genus comprises 80 species in the world, distnbuted mostly in
America and West Indies; | or 2 species in India, only one in the Biosphere
Reserve.

The generic name is derived from the Greek word Qinos meaning wine and
thera meaning & catching. In ancient times the roots of some of the species were
eaten after meals as incentive to wine drinking.

Oenothera rosea Ait.

Erect herbs, 15-30 cm high. Leaves lanceolate, acuminate, glabrous or
hairy. Flowers regular, pink. Fruit elongated, 4-angled.

Common in the buffer zone of the Reserve around Suraithota-Reni area,
1900-2400 m. Flowering and fruiting during May September.
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30. APIACEAE
(Parsley family)

but

About 300 genera with over 2850 species, distributed throughout the world
abundant in North temperate region; about 53 genera and 198 species in

India, 13 genera and 24 species in the Biosphere Reserve. Mostly aromatic
herbs with hollow stems.

-
r
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124,

Leaves simple with cntire margins 2. Bupleurum
Leaves compound, margins nol entire 2
Fruit tubercled; bractlets pinnate 3
Fruit nor tubercled;, bractlets minule 5
Bractlets white margined 9. Pleurospertnum
Bractlets not white margined 4
Fruit ovate, ribs slender 4. Chamaesciadium
Fruit prismatic 1o ellipsoid, ribs inflated 12. Trachydium
Fruit strongly compressed, lateral ridges broadly to narrowly winged 6
Fruit ierete or compressed, lateral ridges not winged 7
Dorsal and internal ridges small or absent 6. Hervacleum
Dorsal and internal ridges very prominent to parrowly winged 13, Selintn
Fruit linear to cylindrical or ellipsoid, mare than 4 times longer
than the broad 3. Chaerophyllum
Eruit ovate 10 ovoid, not more than 3 times longer than broad 3
Fruit pubescent 1o pilose or hipped 9
Fruit glabrous or scaly 1
Fruit 2-3-viltate, laterally compressed 8. Pimpinella
Fruit 1-vittate, denscly compressed, or slightly laterally compressed 10
. Rays 2-i0; fruit slightly laterally compressed 5. Eriocycla
. Rays 10-50, fruit sublerrate to dorsally compressed 11. Seseb
Carpels concave on inner face 13. Vicatia
Carpels planc or very slightly concave on inner face 12
Roots tuberous 1, Acronema
Roots not tuberous 7. Ligusticum

1. ACRONEMA (Wallich} Falc. ex Edgew.

uﬂﬂl\.ﬂ Fatl 4 B‘h_‘ Fd & 3311 [~ 3 m o
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the Biosphere Reserve.

The genenc name is denved from Greek word Alros means summit and

Nema meaning filament.
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Acronema tenera (DC.} Edgew.

Semierect, perennial, tuberous herbs, 15-25 cm high. Lower cauline leaves
pinnate, Fruit ovate-oblong, narrowed upward, green, glabrous.

Common around Ramni and Bujgar area, on hill slopes and along the bridal
path, 2300-4000 m. Flowering and fruiting during July - October.

2. BUPLEURUM L.

Mostly perennial herbs, comprising about 150 species in the world; about
16 species in India, 4 in the Biosphere Reserve.

The generic name is derived from a Greek word Bupleurous meaning ox-
rnib.

la. Leaves distinctly petioled 4. B. lanceolatum
b. Leaves scssile or ampiexicauie pi
28. Leaves oblong-ovate or ovate-lanceolate 1. B. candollii
b. Leaves linear or lincar-oblong 3
38. Leaves spathulate; bracta usually abscat 2. B, fakatum var. marginatum
b. Leaves not spathulate; bracts 1-4 3. B, hamiltonii

1. Bupleurum candollii Wallich ex DC.

Erect, perennial herbs, 15-30 cm high. Leaves oblong, coriaceous, acute or
oObtuse. Flowers yellow or greenish-yellow.

't:nﬂ'l.'l‘h.n-n nn arnen hill elamac arvadel ovacess arol
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Himtoli area, 2500-4000 m. Flowering and fruiting during June October.
2. Bupleurum falcatum var. marginatum (Wallich ex DC.) C.B. Clarke
Erect, perennial herbs, 0.3-1 m high. Leaves linear, margins cartilaginous,

somewhat curved. Flowers pale-yellow. Fruit green.

in Himtoli area, 1200-2000 m. Flowering and fruiting during July
October,
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3. Bupléururm hamiltonii Balak.

Erect, perenmial herbs, 0.3-1 m hlugh, stem flsxuous. Leaves narrowly
oblong, punctate. Flowers yellow or greenish-vellow.

T4m WP LW Fof & ry WL T

Fiowenng and freiting derning June  October.

4. Bupleurum lanceolatarn Wallick ex DC.

Stout, erect, perennial berhs, 0.3-1.5 m high. Lower canhine leaves ovate-
lanceclate, distinctly peliolate. Flowers yellowish.

Common on hill slopes and along the bridal path amidst grasses, around
Surnithote-Tulma and Latu-Belta area, 1500-3000 m. Flowering and fruiting

during June-September.

3. CHAEROPHYLLUM L.

_Glabrous ot bairy, mostly annual er perennial herbs. Comprising about 40
species in the world; 5 inrndia, 2 in the Biosphere Reserve,

The generic name is derived frem Greek word Chaire meaning to regjoce
and Phyllon meaning leaf, referring o the fraprant smell of flawers,

la. Stems and ieaves s0tf hairy, bairs projecting downwards X, C. villosum
b. Stems and leaves ghabrous or slightly hairy 1. C. vellexumu

1. Chaerophyllum reflexum Lindl.

Erect, perennial herbs, 0.15tu | m high, with wberous, rootstocks, stens
g]a?rml_ls or sparsely bairy, Leaves ternute-pinnate, Flowers white or pinkish
white, rays 6. Fruit ohlong green.

Ceramon on hill slopes i shady places amidst prasses, around Himtoli area
and Belta-Lotakharak, 2000-3000 m. Floweopg und fraiting during June
September.
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2, Chaerophylium villosum Wallich ex DC.

Ersct, perenmial herbs. 0.3-1m high, with tuberous rootstocks, stems hairy.

Common around Tolma-Himtoli and Lata-Latakharak area in shady places
on the hill slopes and along the bridal path, 2000-3000 m. Flowering and
fruiting during July October.

4, CHAMAESCIADIUM H. Wolff

Mostly perennial herhs, comprisin
the Biosphere Reserve.

TL..u. P . ] . & o o - . ey [ . E] o -
Lhe genenc name is denved from Greek word Chamai meaning dwarf and
Sium meaning ancient, referring to its resemblance to genus Sium.

Chamaesciadium garhwalicum (H. Woiff) Norman.

Erect, stout perennial herbs, 10-25 cm high, with thick woody rootstock.

Leaves are pinnatisect, plabrous. Flowers yellowish-white. Rays ca 15. Fruits
Bgreen,

The plant grows in shady places on hill slopes. Not common, occurring
around Dharansi area. 30004000 m, flowering and fruiting in July - October.

3. ERIOCYCLA Lindl.

_ The genus comprises about 7 species, mostly distributed in alpine region,
1 in the Biosphere Reserve.

Eriocycla caespitosa (Edgew.) H. Wolff

Tufted, perennial herbs, 6-23 cm high, stems with many lateral branches,
pubescent, Flowers yellowish-white, rays 4-8. Fruit villous when young.

Not common, growing on hill slopes in sandy soils, around Sarsupatal ares,
3000-4000 m. Flowering and fruiting during June- September.
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6. HERACLEUM L.

The genus is represented by about 73 species in the world; 20 in India, 2
in the Biosphere Reserve. Plants of this genus are mostly perennial herbs, highly
aromatic, some are of great medicinal importance.

The generic nathe is derived from a Greek word Herakles, ancient Greek
name of a plant sacred to Hercules.

la. Fruit whitish; leaves bipinnate 2. . thomsonii
b. Fruit brownish; leaves ternate 1. I, lanatum

1. Heracleum lanatum Michx.

Tall, erect, perennial, robust herbs, 0.3-2 m tall. Leaves compound.
Flowers yellow to greenish yellow. Fruit orbicular to ovate.

Common throughout the area around Telma-Himtoli on hill slopes, 2000-
3000 m. in association with Geranium, Snecio, Polygonum sp. Flowering and

fruiting during April August,
2. Heracleum thomsonii C.B. Clarke

Erect, annual or perennial herbs, 15-30 cm high, stems grey pubescent,
Leaves 2-pinnate. Flowers white. Fruits elliptic, white, pubescent.

Not common, found on open hill slopes in sandy soils around Malari and
Latakharak area, 30004000 m. Flowering and fruiting during June
September.

7. LIGUSTICUM L.

Indig, only 1 the Biosphere Reserve. Flowers white.

T LT L -

Mostly perenmial herbs, comprising ghout 100 species in t

The genus is named after Liguria, the Italian province where these plants
are found in abundance.
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Ligusticum elatum (Edgew.) C.B. Clarke

Tall, erect, perennial herbs, 0.7-1 m high, stems glabrous. Leaves 1-2
pinnate. Flowers white. Fruit ovate, glabrous.

Common, on hill stopes amidst grasses around Himtoli and Donagiri area,
2000-3000 m. Flowering and fruiting during July October.

Annual or perennial herbs, comprising about 150 species; 30 in India, | in
the Biosphere Reserve. Some are cultivated for the fruit which are used in
perfume industry.

_ Pimpineila is a corrupted from of a Latin word Bipennula indicating 2-
Pinnate leaves,

Pimpinella diversifolia DC.

‘Tﬂll, erect, perennial or annual herbs, 0,6-1.5 m high, stems hairy, Leaves
1-pinnate. Flower white.

The plants are common along the road side in Lata-Suraithota area and
along the bridal path and hill slopes around Suraithota-Tolma area, 1500-
2000 m. Flowerning and fruiting during May  September.

9. PLEUROSPERMUM Hoffm.

Mostly perennial herbs, comprising about 80 species: 14 in India, 4 are in
the Biosphere Reserve. Some are of good medicinal importance.

The generic name is derived from Greek word Pleura meaning riband and
iperma meaning seed, referring to ribbed seeds.

la. Bracts entire or toothed at the apex 1. P, angelicoides
b, Bracts. pinnatifid at the Bpex 2
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2an. Bracteols 6-10, ovale lanceolate 4, P, siylosan
b. Bracteols 3-8, oblong or elliptic 3
3a. ieaves 1-2 pinnate; fruil dorsally compressed 3. P. stellatum
b.. Leaves 3-4 pinpale; fruit ellipsoid 2, P. densiflorum

I. Pleurospermum angelicoides (DC.)} C.B. Clarke

Very robust, perennial herbs 1-2 m tall. Leaves 2-pinnate, pinnae ovate-
oblong or elliptic, dentate or serrate. Flowers white, rays 10-30. Fruit oblong-
elliptic, green.

Commoan around Himtoli and Dibrughata, on hill slopes amidst grasses,
2500-4000 m, in association with Polygonum Geranium, Anemone, ete.
Flowering and fruiting during July October.

2. Pleurospermum densiflorumn (Lindt.) C.B. Clarke

Erect, perennial herbs, 10-30 cm high, stems glabrous, Leaves 2-ternately
decompound, segment linear-lanceolate. Flowers white, rays 8-12. Fruits

allingoad
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Common around Dharansi area on hill slopes amidst grasses and along the
[ P Thcemomie oo FUUY e

bridal path and hill slopes in Donagiri area, 30004000 m. Fiowering and
fruiting during July October.

3. Pleurospermum stellatum (G. Don) C.B. Clarke

Perennial, erect herbs, up to 30 cm high. Flowers white, stems glabrous.
Leaves pinnately divided, leaflets ovate-pinnatifid.

Not common, to growing on hill siopes in sandy soils around Dunagiri area
towards glacier, 3000-4000 m. Flowering and fruiting during July - September,

4, Pleurospermum stylosum C.8. Clarke

Erect, perennial, robust, herbs, 40-70 cm high. L it i

leaflets ovate, pinnatifid. Flowers white, rays 10-35. F 1t longer than wide,

NOt common, growing on hili slopes around Himtoli area amidst grasses,
2500-3500 m. Flowering and fruiting during July  October,
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10. SELINUM L.

About 35 species, mainly in North temperate region in 5. Africa; 5-6
Species in India, 4 in the Biosphere Reserve,

The generic name is derived from a Greek word Selinon a name for

Pﬂ-l’S]B\' refernino to the regsemblance of e

fWEwEL IR, LR AT L LA LR B u. vawu

la.  Fruit dorsally much compressed 2
b.  Fruits subquadrate 3
26. Dorsal and intermediate ridges distinctly winged 2. 8. elatum
b. Dorsal and intermediate riges not winged or with indistinet wings 4, 8. wallichiapum
38. Secondary pinnac pinnatifid; bractiols often lobed I. 8. candolii
b. Secandary pinnae serrate, scarcely lobed or pinnate; bracteols

1-2 pinnate

3. 8. vaginatum
1. Selinum candollii DC.

Perennial herbs, 0.9-1 m high, stems fistular. Leaves ternately compound.
Flowers white, rays 10-35. Fruit elliptic.

Common, on hill slopes on way to Ramni from Deodi amidst grasses and

along the bridal path, 3000-4000 m. Flowering and fruiting during July
October.

2. Selinumn elatum (Edgew.) Hiroe
Tall, erect, pubescent, perennial herhs stems fistular. Leaves decompeund

UthlQ IFIH'F_npll-u'\rn.r‘ sy T

Common, on hill slopes around Dibrugheta amidst grasses, 2500-4000 m.
Flowering and fruiting during July October.

3, Selinum vaginatum (Edgew.) C.B. Clarke

Tall erect, perennial, herbs, 0.2-1 m high glabrous & hairy. Leaves 2-
pinnate to 3-pinnate. Flowers white, rays 15-30. Fruit oblong.
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Common on hill stopes around Himroli area amidst grasses, 2000-4000 m.
Flowering and fruiting duning July Ociober.

4, Selinum wallichianym (DC.} Raizada et Saxena

Perennial, erect berbs, i-i.5 m high, well branched, stems fistular. Lezves
2-pinnate. Flowers white. Fruit elliptic-ovoid.

Common around Himtoli and Latakharak area 20004000 m, ammdst grasses
in association with a Geraninm & Polygonum species. Flowering and fruiting
during July-October,

11, SESELI L.

Annual or perennial herbs, comprising about 75 species, 6 in India, only 1
in the Biosphere Reserve. Few are medicinal.

Sesali is a Greek name used by Hippocrates for an umbeliferous plunt,
Seseli sibiricum (L.) Boiss.

Tall, erect perennial herbs, ca 1 m high, stems pubesceat. Flowers white,
umbels terminal and lateral, rays ca 30, unequal. Fruit deasely villous.

Not common, found around Himtoli arsa on hill slopes amidst grasses,
2500-3500 m. Flowenng and fruiting during Jupe  Seplember.
12. TRACHYDIUM 1.

Mastly perennial herbs, comprising about 15 species; 3-4 in [ndia, | in the
Biogphers Reserve. A few are undershrubs as well.

The generic name is derived from Greek word Trachys meaning rough and
gidos meaning lilce.
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Trachydium roylei Lindl.

Dwarf, stunted, perennial, fistular herbs, stems reduced with thick woody
rootstocks. Leaves mostly radical, membranous. Flowers white or pinkish-white.
Fruit ellipsoid.

Few, on hill sfopes, around Dharansi area in the core zone of Biosphere
Reserve 3000-4000 m. Flowering and fruiting during June October.

13. VICATIA DC.

A smali genus with only 5 species in the world, distributed mainly in
Himalaya; 3 in India, only one in the Nanda Devi Biosphere Reserve.

Vicatia coniifolia DC.

Slender, annual or perennial herbs, 10-40 cm high. Leaves pinnately
Compound or pinnatisect. Flowers purple. Fruit glabrous.

1 .Comm-:m around Himtoli area amidst grasses, 2000-3500 m, Flowenng and
frumng during May September.

41, ARALIACEAE
(Ginseng family)

A cosmopolitan family comprises about 55 genera and 700 species,
distributed mainly in Indomalayan region; 2 genera and 2 species in the

Eiﬂﬁphem Reserve. Plants of this family are mostly trees or shrubs, very rarely
herhe

EE LR B

la. Prickly shrubs; teaves compound 1. Acanthopanax
b. Evergroen, climbing shrubs, not prickly; leaves simple 2. Hedera

1. ACANTHOPANAX Miq.

The genus comprises about 15 species; 2 in India, only one in the

COIM a
prises  apou
r

Biosphere Reserve. Shrubs or small trees, glabrous, with palmate or digitate
leaves,
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The generic name 1z denved from Greek word Akanrha meanmyg thom
{spine} and Panax meaning ginseng.

Acanthopanax cissifolius (Groff. ex Seem.) Harms

Erect, prickly shrubs, 2.3 m high, stems glabrons, Leaves digiately
compound, leaflets secrate, Flowers greenish-yellow. Fruit glabrous,

Few, growing on hill slopes and on rocks around Dibrughers and Sohnwara,
2500-3500 m. Flowsaring and truiting during May  September.

Z. HEDERA Linn.

The genus compnses about 15 species; only one in Indis and the Nanda
Devi Biosphere Reserve.

Hedera 1 a Latin name for Ivy. This name is probably detived from Celtic
word Hedra, signifying a cord.

Hedera nepalensis Roch,

Evergreen climbing shrubs, stems woody. Leaves very variable, coniacenus,
Flowers green. Fruit greenish-yellow, omnge, globose berries.

Common on rocks sround Dibrughetn-Sonwara arca, 2000-3000 m.
Flowering and truiting during March  October.

42, CORNACEAE
{Dogwood famaly)

The family compnses about 13 pepera and 100 species in the world, mostly
in tromcal snd North temperate regions; about 7 genera and 14 species in India,
cae gewius and species it the Hiosphere Reserve. Trees or shrubs. Very rearly
herbs.

CorNUS L.

Many species of this genus have been recently transferrad to Bothrocaryum,
Dendrobenthamia and Swidy,
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The Cornus means a hom in Latin, referring to the wood of the planis
which is hard and durable as hom.

Cornus macrophyila Wallich

Deciduous trees, 15-30 m high. Leaves opposite, adpressed hairy. Flowers
cream-white, in branched cymes, scented. Fruit ovoid, purplish-black.

Common throughout the hills in forested areas around Sonwara, Pangrani
area, 1800-2500 m. Flowering and fruiting during May October.

43. CAPRIFOLIACEAE
(Honeysuckle family)

The family comprises about 18 genera and 450 species in the world, mainly
in Eastern North America and Eastern Asia. The plants are mostiy shrubs or
trees, a few are herbs.

la. Flowers regular; fruit 1-seeded 2
B. Flowers irregular; fruit more than 1-sceded 3
2a. Calyx lobes elongated, feathery 1. Ahelia
b, Calyx lobes stighily toothed 5. Viburnum
3a. Fruit 3-seeded; tall, hirsute herbs 4. Triosteom
b.  Fruit many seeded; shrubs or small teees 4
4a. Coroila tube oblique; stems solid 3. Lonicera
Y.  Carolla tube not oblique; stems hollow 2. Leycesteria

1. ABELIA Brown

The genus comprises about 30 species; one in India and the Biosphere
Reserve.

This genus is named after Dr C.B. Clarke Abel, Physician to Lord
Amherst's Embassy in Peking.
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Ahelig triflora R. Br. ex Wallich

Shrubs, 2.5 m high. Leaves lanceolate or obovate-lanceolate, cibate on
margins when young. Flowers white or white tinged wuh pink, fragrant,
clustered at the end of hranches.

Found around Belta-Latakharak area, 2500-3000 m, Flowerning and fraiting
during bay Septembar,

2. LEYCESTERIA Wallich

The genus comprises about & species; 3 mn [ndia and only one in the
Riosphere Reserve the plants ave undershiubs. Flowerns are whorled in

spikes,

This gequs is named after  ilium Leycester, Chief Judge of Bengal, a
patron of horticulture and frier  of N. Wallich.

Leycesteria formosa Wallich ex Roxb.

Decidugus shrubs, 1.5-2.5 o high. Leaves ovate or ovate-lanceclats. Bracts
leaf like. Flowers ca 2 cm long, white or pink. Fruit 1.2 cm long, ovard ar
ellipsoid berries, red turning biack.

Commen along the Rishiganga, on rocks and hill slopes in moist shady
forest, 1500-2500 m. Locally known as "Bhenlear”. Flowenng and fruiting
during April  August.

3. LoNICERA L.

This is one of the largest genera of the family comprising about 200 species
ih the world; 40 wn India, 5 m the Biﬂ-&}}htrﬂ Reserve. The plant.s are erect or
scandent to prostrale hecbs,

The geaus is nemed nfter Adam Lenicer, a German Botanist and Physician.

le. Corolla prominently 2-lipped
b. Carails not dintinctly 2-lipped g

| B
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2a. Leaves more than 2.5 em long 3. L. webblana
k. Leaves less than 2 c¢cm long 1. L. hypoleuca
3a. Leaves more than 2.5 em long 3. L. purpurascens
b. Leaves less than 2 cm long 4
4a. Leaves linear 4. L. spinosa
b, Leaves elliptic-oblang, or obleng-tanceciate, never linear 2. Lx chovata

1. Lonicera hypoleuca Decne.

Much branched, deciduous shrubs, 1-4 m high, stem woody. Leaves
broadly ovate-orbicular, pubescent-tomentose. Flowers yellow.

Common on open hill slopes in sandy soils around Malari area, 2800-3500
m. Flowering and fruiting during May - September.

2. Lonicera obovata Royle ex Hook.f & Thoms. Fig. 28.

Deciduous, shrubs, 1-2 mhigh. Leaves obovate or elliptic-obovate. Flowers
creamy-white or greenish-yellow, Fruit ca 1.2 ¢m long bernes, ovoid, blue-
black,

Common on rocks hill slopes throughout the area around Ramni and
Dharansi in alpine region, 3000-4000 m. Flowering and fruiting during May
September,

3. Lonicera purpurascens Walp.
r r o
Deciduous erect, shrubs, 1-20 m high, young shoots purplish, glabrous.
Leaves elliptic, oblong or lanceolate, opposite. Flowers in pairs, pink-purple,
funnel shaped. Fruits globose.

Common on open hill slopes in alpine region 2800-4000 m, around Martoli
area, Flowenng and fruiting during May September.

4. Lonicera spinosa (Decne.) Jacq. ex Walp.

T™ i oo Lok Lok 11 rew o [ -
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beneath, margins recurved. Flowers ca 1.4 cm long, white or whitish-pink.
Fruits ca 0.5 cm long, ellipsoid, berries.
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g A.5cm

Fig. 8. Lonicera obovata Royie ex Hook.f. & Thoms.
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Found around Dibrugheta - Sarsupatai and Milam, 3700-4500 m. Flowening
and fruiting during May - July.

5. Lonicera webhiana Wallich ex DC,

Medium sized or large, deciduous shrubs, up to 5 m high. Leaves 24 cm
long, variable, elliptic to oblong-lanceolate, tomentose or pubescent beneath.
Flowers 0.9-0.7 cm long, ovoid, red.

Common on hill slopes, in core zone around Dharansi-Dibrugheta, 2500-
3500 m. Flowenng and fruiting during May September,

4, TRIOSTEUM L.

About 10 species in the world; only one in India and the Biosphere Reserve.

osteurn meaning a bone, referring o three hard seeds.

Triosteum hirsutum Wallich

Annual or perennial, herbs or undershrubs, ca 1 m high, stems with
spreading hairs, rootstocks thick. Leaves 0.6-1.2 ¢m long, obovate-elliptic.
Flowers ca 0.8 cm long, whorled, greenish outside, purplish inside. Fruit ovord

or ellipsoid.

Not common, grows on hill slopes around Himtoli area, 3000-3500 m.
Flowering and fruiting during June August.

5. YIBURNUM L.

Shrubs or small trees; about 200 species; 17 in India, 2 in the Biosphere
Reserve. The buds and fruits of some species are edible.

The generic name is derived from Latin word Vieo meaning to lie, referring
the pliability of some of the branches.



la. Flowers in panicled or thyricifarm cymes 2. ¥. erubescens
b, Flowers in corymhs 1. ¥, cotinifolium

1. ¥iburnum eotiifolinm I Don

Deciduous shnibs, 2-5 m high, bwigs sieltately tomentose. Leaves ovate,
elliptic ot suborbicular, pubescent. Flowers ca 0.8 cm long, in corymbose
cymes, whitish tinged with pink. Fruit oblong, red torning black.

Common throughout the area m cold temperate torests, 1800-3000 m,
Flowering and fanting dunng March  October.

2. Viburnum erubiscens Wallich ax DC.

Deciduous shrubs, 2-4 m high. stems glabrous. Leaves elliptic or elliptic-
aoblong, sharply toothed, lower surface pubescent. Flowers ca 0.8 cm long, in
terminal drocping panicles, white tinged with pink. Fruit ellpseid red.

Not common, growe along the brdal path arcund Dibrugheta, 2500-
3000 m. Flowenng and fruiting during May - June,

44, RUBIACEAE
(Madder family)

The family comprises about 500 genera and over 7000 species, distributed
mostly in tropical and temperate regions, about 76 gepera and 274 species in
India, 3 genera and & species in the Biosphere Reserve.

In. Flower enclosed by membranous tubular bracts: chrube 2. Lepiadermie

b. Flowers aot encloscd by bracts; herbg 2

Zn. Extensivec climbers, ieaves cordata 3. Rubiz

b, Trailing, rwiting or scandent herbs, leavas in whorl, not caudate 1. CaBuan
. GaLium L.

AM -.-.q...-n..-. tho sppmelds ol K
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cemepolitan genus comprising ebo
species in Indiz, 3 1 Manda Devi Elﬂﬂﬂhﬂm Reserve. Annual or perennial
herbs, with whorled atipulate leaves,
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cheese making.

la. Fruits smooth; prostrate herbs 1. z. acutnm
b. Fruits hooked, bristly; trailing herbs 2
2a. Leaves 3-neived from the base, 4 in 3 whorl 3. G. elegans
b. Leaves laterally nerved, 6-8 in a whorl 2. . nparine

1. Galium acutum Edgew.

Scandent herbs, stems interlaced, smooth. Leaves very small, six in'a
whorl, Flowers white, minute. Fruit smooth.

Common in core zone area around Deodi and Dibrugheta, 2500-4000 m.
Flowering and fruiting during July October.

2. Galium aparine L.

Trailing herbs, stems prickly. Leaves 6-8 in a whorl, linear, mucronate,
bristly. Flowers white tinged with green. Fruits with hooked bristles.

Common around Himtoli on hill slopes amidst grasses and twining over

bushes, 2800-4000 m. Flowering and fruiting during July October.
3. Galium elegans Wallich ex Roxb.

Trailing herbs. Leaves 4 in a whorl, ovate, 3-nerved from the base. Flowers
white tinged with yellow,

Common in temperate regions in shady places, ascending up to 2500 m,
Flowering and fruiing dunng June August.
2. LEPTODERMIS Walhch

The genus comprises about 30 species in the world, distnbuted mainly from
Himalaya to Japan; 5-7 species n lndia, 2 in the Biosphere Reserve.
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The generic name is derived from the Greek word Lepros meaning stender
and Desmos meaning bond, referring to the nature of the fruit in allusion to the
slender jointed pods.

ta. Corolla pubescent on outer surface; leaves densely hairy 1. L. kumaonensis
b. Corolla glabrous cutside; leaves glabrous ar sparsely hairy 2, L. lanceolata

1. Leptodermis kumaonensis Parker
Erect, deciduous shrubs, 1-2 m high, stems glabrous. Leaves lanceolate or
elliptic, entire, crowded at the tips. Flowers white or purplish, solitary or 3-5

in clusters. Fruits ca 6 cm long,

Commuon in cold temperate forest areas, around Ramai and Martoli area,
3700-4500 m. Flowering and fruiting during May-November,

2. Leptodermis lanceolata Wallich

Erect, deciduous shrubs, 1.5-3.5 m high, stems glabrous. Leaves lanceolate,
Srdiea nlniirqm rewcneer i Lotbata b orervele wmirela re ‘-anrt_lltrﬂ. iy o baes l:'-n + als
ik, L IWYYRA D Wi EeRid]) Willlh W LPULR DU e II AU~ ARG wlWPLlLiO, fuit suo
cylindric.

Common throughout the area in valleys and also in waste lands, 1500-
2500 m. Flowering and frutting during May December.

3. RuBia L.

The genus comprising often climbing herbs has about 60 species in the
world, distributed mainly in Western and Central Europe, Mediterranean,
tropical South and East Africa, Asia and tropical America; 9-10 species in India,
one in the Biosphere Reserve.

The generic name is derived from a Latin word Ruber meaning red,
referring to the reddish dye obtained from the roots.

Extensive, herbaceous climbers, stems acutely 4-angled, prickly. Leaves
ovate, entire, prickiy. Flowers pinkish-brown or reddish, in axiliary branched
cymes. Fruit globose, dark purple.
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Common throughout the area near cultivated fields along the bridal path and
in forest areas, 1500-2500 m. Flowering and fruiting during June Ociober.

45, YALERIANACEAE
{Valerian family)

Tha Fasmila A sone 13 1 lu. A cwmaniac tha wre 14
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distributedmainly in Northern Hemisphere and South America; 4 genera and 14
species in India; 2 genera and 3 species in the Biosphere Reserve. Ammual or
perennial herbs, very rarely shrubs.

la. Calyx enlarged in fruit; stamens 4 1. Nardostachys
b, Calyx pappose in fruit; stamens 3 2. Valeriana

1. NARDQSTACHYS DC.

Only two species are known, both are Himalayan, I species in the
Biosphers Reserve. The plants are of immense medicinal importance.

The generic name is derived from Greek word Nardos, the Indian spikenard
and stachys meaning spike.

Nardostachys grandiflora DC. Fig. 29.

Perennial, erect herbs, 20-30 cm high, root stocks thick, stout, covered with
fibrous leaf sheaths. Leaves spathulate, oblong or sub-ovate. Flowers pink. Fruit
compressed.

Not common, found on hill slopes in Ramni Bhujgara, Rupkund-Baguvabasa
and Martoli-Milam aras  IN00-ANN m, Flowernno and 'Frl'hl‘lnﬂ rlnnng Tlllu
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Qctober.

2. YALERIANA L.

About 250 species in the world; 12 in India, 2 in the Biosphere Reserve.
Mostly perennial herbs; a few are of great medicinal imporiance.

The generic name is derived from the Latin word Valere meaning healthy,
referring to its medicinal properties.
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Fig. 20. Nardnstuchys grandiflors DC.
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la. Radical leaves persistent; gtabrous herbs; fruits glabrous 1. V. dioica
b. Radical leaves not persisient; pubescent herbs; fruit hairy 2. V. hardwickii

1. Valeriana dioica L.

Perennial, decumbent, stoloniferous herbs, 10-30 cm high. Radical leaves
persistent, ovate, entire, long petioled, cauline leaves pinnatifid. Flowers pale-
pink. Fruit glabrous.

Common on hill slopes amidst grasses around Dharansi in core zone of the
Biosphere Reserve, 3000-4000 m. Flowenng and fruiting dunng May
September.

2. Valeriana hardwickii Wallich

Perennial erect herbs, ¢a 50 cm high, stems glabrous. Radical leaves not
persistent, cauline leaves pinnately compound, hairy. Flowers pinkish-white, in
dichotomously branched corymbose cymes.

Not common, found on hill slopes amidst grasses around Deodi and

Dibrugheta, 2000-3000 m. Flowering and fruiting duning June October.
46, DIPSACACEAE
(Tease] family)

A small family with 4 genera and about 15 species, distributed mainly in
Europe, Eastern Asia, Central and Southem Africa.

la. Flowers in axitlary clusters; leaves spinous toothed 2. Moring

b. Flowers not in axillary ¢lusters; Jeaves not spinous toothed 2

2a. Flowers in terminal head-like closters, white 1. Dipsacus

b. Flowers in 2-3-chotomous cymes, pale-bluc 3, Triplostegia
1. DIPSACUS L.

Perennial herbs; comprising about 15 species, 6 in India, only one in the
Biosphere Reserve.

The generic name derived from Greek word Dipsa meaning thirst, referring
to the leaves holding water.
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Tall, erect herbs, stems nbbed, stff bairy, scabrid. Lower leaves pinnatifid,
toothed, upper leaves mostly 3-lobed. Flowers while, tn dense, terminal heads.

Common throughout in cold temperate torests around Tolma-Himtol:, 1300-
3000 m. Flowering and fruiting during July October,

2. MORINA L,
Perennial herbs, comprising about 10 species, disiributed mainly in
temperate and alpine Himalaya. 2 in India, both are presant in the Biosphere

Reserve,

The getns 15 pamed afier Henery Oeroge Moon, 2 Botamst of Sn
Lanka.

ia. Flowers pink; bractenls rhorter thin the calvx 2. M. Tongifalia
k. Flowers yellow, hragleols equalling the calya 1, M, conlieriana
1. Moring coudteriana Royle Fig. 30.

Erect herbs, 30-50 cm high, stems gimple. Leaves oblong, spinous toothed,
whorled. ¥lowers yellow, crowded in whorls in interrupted spikes, supporied by
hafy bructs.

Common in cold temperate and alpine regions on open hill slopes or under
Juniperus bushes arcund Milam aree, 30004000 m. Flowering and fruiting
during Jure UOctober.

2. Morina lengifolia Wallich ex IXC. Fig. 31,

Erect berbs, ca 50 cm hiph, stems simple. Leaves oblong, spinous-toothed,
sessile. Flowers pink, crowded in whotls in imterrupted spikes supported by
leafy bracts,

Common on open hill slopes in gravel soils, 1 cold lemperate and alpine

L W T Ty |

]_EEII-JII mmuguum ihe Hres, 004000 m. rmwn::rmg H.Hl.l Irl..l.l_l.l[lg U.I.I:I'.I.]"IE June -

Oclober.
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Fig. 3. Movina coulleriana Royle
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Fig. 31. Morina longifolia Wallich ex DC.
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Epilobium latifolium L.



Saussurea obvallata (DC.) Edgew.
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Taraxacum officinale Weber

Waldhemia tomentosa (Decne.) Reg#l



Saussurea simpsoniana (Field. & Gard.) Lipschitz



Euphrasia Sp.



Cyananthus microphyllus Edgew.



Gaultheria trichophylla Royle

Rhododendron arboreum Sm.
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3. TRIPLOSTEGIA Wallich ex DC.

The genus comprises only 2 -species in the world; 1 in India and the
Biosphere Reserve.

The generic name is derived from a Latin word triplex meaning triple and
rlegia meaning roof.

Triplostegia glandulifera Wallich ex DC.

Erect herbs, stems well branched, pubescent. Leaves pinnatifid or deeply
toothed. Flowers small, pale-blue. Fruits shortly beaked.

Not common, found on hill slopes amidst grasses around Bedni bugyal-
Rupkund area, 33004000 m. Flowering and fruiting during May - September.

47. ASTERACEAE (Daisy or Aster family)
(Compositae)

Cue of the largest families consisting largely of herbaceous perennials,
biennials or annuals; often with latex: some are shrubs or small trees. The
family is characterised by involucrate inflorescence head, the S-lobed
gamopetalous corolla, the unusual presence of pappus/scales/awns in place of
calyx, the inferior bicarpellate, unilocular ovary with a single basal ovule and
the achene type of fruits,

The family comprises little over 1100 genera, and about 30,000 species,
distributed more or less throughout the globe, particularly abundant in the
Mediterranean, semi-arid temperate and mountain regions of the world; about
1‘?7 genera and 1052 species in India, ca 4 genera and 82 species in Nanda Devi
Biosphere Reserve.

Economically the family is important as the source of sunflower oil (often
cultivated in the Buffer zone at the edge of Potato field). Many piants are useful

in medicines. Several plants are of omamental value e.g. Tugeres,
Chrysanthemum, Dahlia etc.

ia. Capitula entirely ligulace; disc florets absent, sap milky

(Sub family Cichorioideas) Cichorieae
b. Capitula radiate or disciform; disc floreis wbhular, S-lobed; sap watery

(Sub family Asterpideac) 2
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Anther tips without distinct tongue like, hyeline appendages;

phylisries syinescent Mutisicae
Anther tips with distincr tongue liks, hyaline sppendages;

phyliarics spinceccnt or nal 3
Head diecoid, homogamous: recepiacles naked; corolla never yellow Eupatarieas
Heads radiete oy rarely discoid, homogamous; receptacle nukad

ar with palean; corolla yellow or ptherwine 4
Involucrsl bracts usuaily spinescent; anthe: hases tailed; etyle arme

short, thickensd wwards bese, leal marging spiny toothed Carduene
[nvolucral hracts not ﬂ:inﬂﬂmi: anther bascs sagitiarc, style arme

raunded or bruncats, lcaf margin entire or dentate, not epinescent 5
Leaves all elicrnate; receptacles mosidy naked; pappus of bristles &
Leaves alteraate or opposile; recepiacle with palens, raraly nadced,

pappus of brilcs, awns or scales 7
Heads mogtly discoid, vomciimens radiate; anther base obtuse nid iniled;

8tyle branched with hairy eppendages; achence mosily compreased,

haire muiticelluler Asteroideas
Heads mostly radiate, rarcly discoid; anther bass tailed; style branches
unappecdaged; achenes lercle or subterets, hair erechnoid Inuleas
Peppun copious, soft, silky and capillary, or setosc Senecionease
Pappus of awns, or bristles a

Involucral bracts without transparcnt margins; leaves opposites, mostly

3-nervoad from basc or trifolints; receptacle conspicuous, pappus present Heliantheas
Invalucrel bracts with hyaline, transparcnt margins; leaves allemale

with a strong midvein, recoptacle inconapicupus; pappus absent Aotherddear

TRIBE 1. CICHORIEAE

Scapigerous herbs 41. Taraxwcum

Uounlly non-scapigerous herbe 2

Perennial herba, more or less siellately haicy; achetes iruncate 24, Hieracium

Annuel or perenpial herbs, without miellats bairs; schenes beaked or ruocue 3

Plants mostly with cadical legves; achenea uzsually contractsd at

both ende, JO-many ribbed 4

Plents with radicet 6 well as cauline leaves; acheoes diminctly beaked

or truncate, 3-20 rivhed 5

Hiwpid herbs with straight or hooked spines; pappus usually festhery M. Picris
. [Habrous or haicy herbs without spines; pappus simple 18, Crepis
. Achencs stropgly compressed with 2-4 romin riba 6

Achenes slightly obcompressed with $-10 rmaiy riba 7

Tnvalucre with 3-20 florets; leaves not sem clagping: papous sctac

monomorphic; achenes beaksd ] 18, Lactucs

Ipvolucre with 80 or more floreis; lesves often stem clasping;
pappus setne dimorphic; achenes not heaked AR. Senchus
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o

ia.

2a.

3a,

4n,

Involucral bracts consisting of distinct inner and outer series 33. Prenanthes
QOuter involucral bracts more or less evenly and gradually passing inte innsr 8
Involucral bracts densely black bristly hairy; achenes glabrous 1%, Dubyaea
Involucral bracts sparsely black bristly hairy; achenes rugose 13. Cicerbita

TRIBE 2. MUTISIEAE

Sub scapigerous herbs; heads solitary or 2-3 fascicled on the

cfefrFeprPeoy

erect scape, homogamous

Scapigerous herb; heads solitary, hewrogamous, radiatic or homogamouy 24, Gerbeca

TRIBE 3, EUPATORIEAE

Pappus of more than 10 capillary bristles
Pappus of scales

TRIBE 4. CARDUEAE

Heade one flowered, crowded into involucrate globose balis

22. Eupatorium

2. Ageratum

20. Echinops

Heads many-fiowered, separate 2
Outer involucral bracts hooked at apex 5. Arctium
Outer involucral bracts not hooked at apex 3
Filaments hairy or papillose 4
Filarents glabrous 5
Pappus hairs simple, not feathery 11. Carduus
Pappus haiss feathery 14, Cirsiym

Involucral bracts appressed with long erect spreading or recurved spines16. Cousinia

Involucral bracts not spinescent
Peppus many-seriate, rough ar feathery
Pappus hairs 1-seriate, simple or feathery

TRIBE 5. ASTERFAE

&
27. Jurinea
A8, Saussurea

Flawers usually in seompinid panicles 3%. Solidage
Flowers usuatly not in scorpioid panicles 2
Pappus absent 31, Myriactis
Pappus hairs usually long k!
Cuter florets rarely iigulate, 2-3-toothed 15. Coayza
Quter flarets with prominent ligules 4
Ligules usualiy above 1 cm long, } mm broad 7. Aster
Ligules usually less than | cm long; 1 mm broad 5
Ligules ca 3 mm long 9. Brachyactis
Ligules ca 5-8 mm long 21. Erigeron
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TRIBE &, INULEAE

Ta.—Bisexual florcts all sterile; styles wndivided or notched 2
b, Bisexual florets all or mostly fertile; style divided 3
2a. Pappus bairs connate ot subconnate 29. Leontopodinm
b. Pappus haira free 4. Anaphalis
3a. Involucral bracts subulate 32. Phagnalon
b. Involucral bracts ovate-oblong, oblanceolate, spathulate or elfiptic 5. Gnaphatium

la.

2a,

3a.

4a.

F-

Sa.

....
™

&

2a.

3a.

> § oz

TRIBE 7. SENECIONEAE

involuceal bracts in one series 2
Involucral bracts 2 or multiseriate 4
Anther bases with taited auricles 490, Synotis
Anther bases obtuse 3

Leaves triangular, deltoid or paimateiy lobed, auriculate or exauriculate;

capitula always discoid, white, pink or yeliow, in simple racemes or

panicles 18. Cacatia
Leaves simple, lyrate or pinnately iobed; capitula radiste ot discoid,

always yellow, solitary, axillary or few to many in terminal ‘corymbs 36. senecio
Lcaves without vaginate sheathing bases 43. Tussilago
Leaves with vaginaic shcathing bases 3

Involuceal bracts densely greyish tomentose with blackish

glandular pubescence 17, Cremanthodium
Involucral bracts gisbrous or pubeseent, never deascly tomentose 30, Ligularia

TRIBE 8. HELIANTHEAE

Receptacle not paleaceous 1. Adenocauion
Receptacle paleaceous 2
Leaves divided to the base or deeply pinnatifid 8. Bidens
Leaf simple 3
Stem sparsely or densely pubescent 23, Galinsoga
Stem with multicellular hairs often gland-tipped 37, Siegesbeckia

TRIBE 9. ANTHEMIDEAE

Head disciform 2
Heads k|
Involucral bracts multiseriate; heads arranged in corymbs 41, Tansceturn

Invalucral bracts few scriate; heads racemose or panicled never
corymbose 6. Artemisis
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3a. Heads shortly peduncled; achenes 5-angled 44, Waldheimia
b. Hesdn tong peduncied; achencs 5-10 ribbed 12, Chrysanthemum

1. ADENOCAULON W.]J. Hooker

There are about 5 species distributed in Japan, North and South America
and in temperate Asia; 1 in India and the Biosphere Reserve.

The scientific name Adenocaulon refers to the gland-dotted achenes,

Adenocaulon himalaicum Edgew.

An erect herbs. Leaves orbicular-subreniform or sub-hastate, angied or
toothed, 7.5-10 cm across, grey cottony hairy beneath. Achenes with stalked
glands,

Frequent around Kathi at 2500 m. Flowers during August-September.

2. AGERATUM L.

This is an American genus with about 45 species distributed throughout the
tropics; 2 species 1n India, 1 in the Biosphere Reserve.

Agerarum name 18 given in allusion to the flowers retaining their colour for
a long fime, i.e. a meaning not and geres, old age.

Ageratum conyzoides L.

An erect, hispidiy hairy herb, usually 30-70 cm high. Flower heads small,
dense at the end of branches, biue or white.

Common near the vitlages in the Biosphere Reserve. Flowers during May -
September,

3. AINSLIAEA DC,

The genus comprises about 10 species known from Myanmar, Nepal,
Pakistan, Bhutan, Japan, China, W. Malaysia; 1 in the Biosphere Reserve.
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'The scientific name is attributed to Dr. Whitelaw Ainslie, author of Materia
Medica (1826).

ainsliaea aptera DC.

An erect herb, 30-90 cm high. Leaves long-petioled, tnangular or orbicular-
cordate, hairy. Flower heads greenish white.

The species is found throughout, in shady, temperate forests. Flowers
duning May September.

4, ANAPHALIS DC,

This genus, chiefly known from Eudrope, America and Asia, comprises
sbout 40 species; 31 species in India, distributed usually in the Himalayan
region and some are endemnic in Tamil Nadu, Kerala and Karnataka, 8 in the
Biosphere Reserve.

la. Invoblucral bracts obtuse, erect in flowers 2
t. Involucral bracis acute, spreading in flowers 3
2a. Leaves lanceolate 3. A, margaritacea
b. Lezaves lincar 4
3a. Leaves spathulate, basal lobes decurrant 1. A. busua
b. Lecaves sessile, amplexicaule 2. A. contoria
4n. Heads 1-2.5 cm in diam. 5
k. Heads less than 1 cm in diam. &
5a. Leaves lcss than 5 cm long, obovate 4. A. nepalensis
b. Leaves 5-10 cm long, ovate or ablong-avate 7
6a. Upper leaves with scarious naked awn 7. A. triplinervis var. monocephala
b. Upper leaves without awn 6. A. triplinervis var. triplinervis
Ta. Brown woolly herbe; roots pwisted 8. A, xylorhiza
b. Not brown woolly; roots not twisted 5. A, royleana

1. Anaphalis busua (Buch.-Ham, ex D. Don) DC.

Tall, erect herbs. Leaves linear, spathulate, basal lobes decurrent. Heads
white, in branched corymbs.
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Common throughout the area, ascending up to 3300 m. Flowenng and
fruiting during July October.

2. Anaphalis contorta (D. Don) Hook.f.

A very variable, stout or slender herbs, 13-20 ¢m high. Linear leaves
cottony beneath or on both surfaces, margin recurved. Flower heads in dense
clusters, ca 4 mm across, white.

The species is frequent throughout the area at 2500-3500 m. Flowers during
Augusi-September,

3. Anaphalis margaritacea (L.) Benth.

A perennial, robust, simpie leafy herb, 30-80 cm high. Leaves spreading
or horizontal, tapering from the middle to half-amplexicaul, simple or suricled
at base, densely clothed with cinnamomeouns wool, 3-5-nerved. Flower heads

many, subglobose, 6-8 mm across, white.

The species grows on hill slopes around Tolma-Himtoli area at 2500-
3500 m. Flowering and fruiting during August October.

4. Anaphalis nepalensis (Spreng.} Hand.-Mazz.

A perennial heyb with simple tufted stems, 7.5-20 cm high. Leaves elliptic
- or lanceolate, 1-nerved. Flower heads 1-5, white, ca 1.5 ¢m across.

The species is common at 3500-4500 m near Dharansi and Pindari area.
Flowers during August September

5. Anaphalis royleana DC.
A peronniel herb, 15-25 ¢cm or more high, with many stems from the root.
Leave sessile, linear or linear-oblong, wooly beneath or both surfaces, 1-

nerved. Flower heads 6-8 mm across, white.

The species is frequent nesr Dharansi, Dibrugheta and Deod: at 3000-
4500 m. Flowering and fruiting during August September.
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6. Anaphalis triplinervis (Sims.) C.B. Clarke var. monocephala (DC.)
Alry-Shaw.,

An erect, slender herb, 4-8 cm high. Leaves narrwoly ovate-lanceolate,
upper leaves usually with a prominent scarious, naked awn. Flower heads 1-5,

1-1.5 ¢m across, white.

The species 15 common in the alpine grassland near Pathelkhan, Bhojgar and
Ramant. Flowering and fruiting during July August,

7. Anaphakis triolinervis (Sims.) C.B. Clar N

A stout or robust herb, up to 45 cm high. Leaves 7.5-20 cm long, ovate or
elliptic-oblong, amplexicaul or even auricled at base, 3-7-nerved, densely
clothed with white wool beneath, cobwebby above. Flower heads 1.2-1 cm

across, white.

The species 15 common at 2000-3500 m around Pindari and surrounding
areas. Flowering and fruiting during June OQctober.

8. Anaphalis xylorhiza Sch.- Bip. ex Hook.f.

Densely, tufted herb, up to 15 cm high, clothed with spreading brown wool.
Leaves sessile linear-oblong. Flower heads many, clustered,

3. ARCTIUM L.

The genus, known from Europe, Afghanistan, China, Pakistan and Nepal,

[P JUR Y N TR

comprises 6 species; 1 in India and the Biosphere Reserve.

The involucral bracts become hooked and woody after the flowers wither
and aid in the fruit dispersal.

The genenic name 1s derived from a Greek word Arction.
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Arctium lappa L. Fig. 32.
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bracts subulate, hooked. Flower heads pu rphsh Achenes grey, moitled with
black,
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The species is frequent at Maiari at about 3000 m. Flowering and fruiting

dunnﬂr Tlllv - August. The nhmh: nnml]:l.r]'v known as "Great Bundock”, have

edible rootstock which is also used in medicines,

6. ARTEMISIA L.

The plants of this group are known as *worm-wood’ or *mugwort’. Usually
strongly scented herbs with usually spirally arranged, pinnately dissected leaves
and 1-many flower heads.

There are about 400 species, distributed in Northern temperate regions,
South America, South Africa; 40 species in india, 7 in the Biosphere
Reserve,

The generic name is given after Artemis {daughter of Jupiter) and Latona
(Sister of Apollo) of Greek mythology.

la. Heads homogamous 0. A, inaritima
b. Heads heterogamous 2
24. Disc florets sterile 3
b. Disc floret, fertile
3a. Anus! herbs; leaves pinnatisect 1. A, capillaris
b. Perennial herbs; basal leaves 3-fid or absent, cavline leaves entire 4
4. Stems purptish, glabrous 3. A. dubia var. subdigitata
b. Stems pale-green, sparsely hairy 2. A. dubia var. dubia
Sa. Rhizomatous, perennisl herbs 7. A. roxburghiana
b. Perennial herbs, rhizomes abseat 6
6a. Leaf segemnts pectinakely pinnatifid, rachia ofien pectinately winged;

heads hemispheric, subsecund 5. A. gmelinii

b. Leaf scgments not pectinately pinnatifid, rachis simple winged;
heads subglobose, nat aubsccund 4, A, Sliformilobutata
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Fig. 32. Arctiem lappa L.
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1. Artemisia capillaris Thunb.
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pinnatisect. Flower heads small, sessile.

The species s common on open hill slopes near Malari, 3000 m. Flowering
and fruiting during July August.

2. Artemisia dubia Wall, ex Bess. var. dubia.

An erect, glabrous or minutely hairy herbs, up to 1.5 ¢m high with pale-
greéen stem. Basal leaves 3-fid or absent, cauline-leaves 2-7 cm long, usually
eatire. Flower heads 1.5-3 mm across, greenish yellow.
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surroundings, 2500-3500 m. Flowering and fruiting during J ly August
3. Artemisia dubia Wallich ex Bess. var. subdigitata Ling.
Stems purplish, glabrous. Flower heads 2-3 mm across.

Common on open hill slopes, near Lata village 2500 m. Flowering and
fruiting during July September.

4. Artemisia filiformilobulata Ling & Pur

An erect, perennial, aromatic herbs, up to ca 70 cm high. Leaves 2-3-

Pinnatisect, subsessile. Flower heads 1.5-2 wun across, dense, greenish
white.
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el WA LEAEENLALL I.N-.l. AER R I:‘.Urw ““““““ Elw FELe 2 | a ALFIELgE

L
&
o~
W
8
i

E
=)
*
o
w
=

uring August September.
3. Artemisia gmelinii Web. ex Steckm.
An erect, sparsely to densely hairy herbs, 10-80 cm high. Leaves 1-6 cm

long, white tomentose beneath, 2-3-pinnatisect, more or less spreading. Flower
heads 1.5-3 mm across, nodding, whitish green.
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Common on open hil! slopes at Latakharmk, Feng, area, 3000-3300 m.
Flowers during July August.

§. Artemisie maritima L. Fig. 3.

Eng.-Drooping sea-worm wood.

An erect nr epreading, usually stonted, aromatic herbs, 60-80 cm bigh, stem
much brenched, wiry. Leaves minute, often white tomentoss, lingar. Flower

heads brownish white or yellow.

The species is common on open hill slopes in sandy sl arcund Matan
area, 3500 m. Flowering and fruiting during July August,

7. Artemigia roxburghiana Wallich ex Bess.

A perennial berb, 50-90 cm high with horizontal cregpung rhizome. Leaves
much digzected. Flower heads 3-4 mm across, purplish.

Common on open hill slopes near Dunagin, Garpek and Lata arca at 2500-
3000 m. Flowering and fruiting during August September.
7. ASTER L.

The genus comprises about 60 species oceurring chiefly in America, Eurasia
snd Afnica; ca 23 species 1o India; 5 in the Biosphere Reserve.

The plants of the genus are of ornamental impartance and are grown in
gardens.

The scientific name aster g star meaning refers to the form of the flower,

. Rabuit, croct horbs, leaves lanccolate or oblong-lanceolste 2, A, diplostephicides
Smail, meticss siuioniferous nerbs; ieaves abovalcpalhuiats
or ohavats oblanceniate 4

1n. Deciduaus shoyb i. A, alhescens
b, Herba 2
2a. Heada rnore than 3 togeiher 4. A. peduncuiaris
b. Heads solilary 3
k"
k.
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Fig. 33. Artemisia maritima L.
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d4a. Tomentose woolly herbs; achenes glabrate 3. A, flaccidus subsp. glandulosus
b. FPubescent ot vilious herbs; acheens, pubescent or silky 5. A. siracheyi

1. Aster albescens (DC.) Hand. Mazz.

An erect, branched shrub, 50-150 cm high. Leaves eiliptic-lanceolate to
ovate. Flower heads ca 6 mm across, loosely clustered at the end of branches,
pink, mauve or white.

Common in Abies-Acer forest clearings and along the edge of the forest near

during July August.
2. Aster diplostephioides (DC.) C.B. Ciarke

An erect, perennial unbranched herb, 10-15 cm high. Leaves oblanceolate,
glandular. Flower heads solitary, 4.5-7.5 cm across, mauve or blueish-
white.

Common on open il slopes at Latakharak, Dharansi, Dibrugheta, and
Himtoli area, 3000-4500 m. Flowering and fruiting during July September.

3. Aster flaccidus Bunge subsp. glandulosus (Keissl.) Onno

An erect, perennial herb, 3-15 cmn high, villous or glandular hairy. Leaves
spathulate or obovate, glabrous or ciliate, peduncles distinctly glandular. Flower
heads solitary, 34 cm across, blue or mauve.

Common in the core zone around Pathalkha-Bhujgara area, 4000-5000 m.
Flowers during July August.

An erect, glabrous or thinly villous, rhizomatous, perennial herb, 10-80 cm
high, flexuouse. Leaves ovate to lanceolate, hairy. Flower heads solitary or
many, 2.5-3.5 ¢m across, bluish-mauve or white.
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This species 1s frequent near Kathi and the surrounding area, 2400-3000 m.
Flowering and fruiting during September  October.

5. Aster stracheyr Hook.f.
An erect herb, 516 cm high, villous with long stofons. Leaves elliptic
spathulate, obiong or obovate. Flower heads solitary, ca 1.5 cm across, biue or

mauve,

The species is frequent at Pindari moraine, 3400-4000 m. Flowering and

et e Baalos | . E—
UTINE JUIY oCpISmDer.

8. BIDENS L.

The genus comprises about 230 species distributed throughout the world; 10
in India, 1 in Biosphere Reserve.

The scientific name Bidens means - bis, twice and Dens, a tooth; in alluston
to the wedge shaped achenes with pappus.

Bidens pilosa L.

A very variable, erect, pilose or pubescent herb, 15-60 cm high. Leaves
variable 3-fid or 3-sect. Flower heads yellow or pale-yellow.

Common near the villages at the boundary of the Biosphere Reserve, 2500-
3000 m, Flowers during Auagust September,

9. BRACHYACTIS Ledeb.

The genus comprises & species, occurring chiefly in Central Asia and North
America; 3 species in India, 1 in the Biosphere Reserve.

The scientific name Brachyactis means short ray flowers.



Brachyaciis royiei {DC.) Wend.

An erect, glandular-pubescent, branched herbh, 12-30 cm hiph. Leaves,
obovate or eiliptic, pubescent. Flower heads ca 1.2 cm across, often in every
leat axil, whire.

The species is found on open hill slopes near Malari at 3000 m. Flowenny

and truiting during July August.

10. CACALIA L.

There are about 50 species, usually known from Eastern Asia, Nonh and
Central America, Eastern Russia and the West Indies; & species in India, 2 in
the Biowphere Reserve. The plants are easily recognised by its leaves heing
deltoid or palmately lohed with discoid Flower heads.

la. Shrubby herbs: leaves deltoid, 3-lohed L, C, lgvengii
b. Slender berhs; leaves 3-T eagled, palmately lobed 2. C. pentaloba

1. Cacalia levingii (C.B. Clarke) R. Mathur

A perenntal, shrubby, glabrous, branched herb. Leaves deltoid, 3-lobed.
Flower heads cylindrical, yellow.

The species is frequent at Pindari bugyals, 34004000 m. Flowering and
fntiing durning Avgust  Octaber.

2. Cacalia pemialoba Hand.-Mazz.

narrow, drooping with ligules.

The species is frequent on way to Himtoli from Tolma, 2600-3000 m.
Flowering and fruiting during Aupust September,
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11. CARDUUS L,

The genus comprises about 100 species, occurring chiefly in Europe and
Asia; 4 species in India; 1 in the Biosphere Reserve.

Carduous refers to spiny nature of the plant.

Carduus edelbergii Rech.f. subsp. lanatus Kazm

A biennial, stout thistle, 30-100 ¢m high, with spinulous winged stem.
Leaves spinous, pinnatifid. Flower heads 2.5-4 cm across, solitary or fascicled,
pink or dark purple.

Common near the cultivated felds around Malanan, 2900-3000 m.
Flowering and fruiting during July August.

12. CHRYSANTHEMUM L.

There are about 200 species, occurring chiefly in Europe, Asia, Africa and
America; 4 in India, 1 in the Biosphere Reserve,

Usually an annual or perennial herb, Heads large, terminat, rayed.

The scientific name is derived from Chrysos, gold and anthemon, flower;
referring to the colour of the flowers.

Chrysanthemum indicum L.

"Guledaudi®, cultivated as ornamental.

13. CICERBITA Wallroth

Cicerbita, an Italian name of medieval period for a group of Compositae
closely related to Lactuca, about 18 species known from China, Tibet,
Pakistan, Nepal, Bhutan, Europe and Canada; 6 in India; 1 in the Biosphere
Reserve,
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Cicerhita macrorhiza (Royle} Beauv.

Glabrous or sparsely batry, braached herbs, up to 90 cmy high. Leaves very

varighle, usially narrow, pinmatifid or pinnate, membranons, Heads grey-
blue,

The species 15 commen on grasay i slopes in Eastern and the Western part
of the Biosphere Reserve at Belta, Kathi, 2400-35300 m. Flowenny and fruiting
during Augngt  September.

14, CIRSIUM P. Mi:ll.

The genus comprises about 130 species, cceurming chiefly in North
temperate zome; 7 in [ndia, 2 in the Biosphere Reserve.

Most of the species of this genos are extremely variable and ir is difficolt
to distinguizh one from the other.

The generic name 12 derived from a Greek word Kirsos meamng a swellad
veln selerring to its supposedly healing properties.

la. Inner imvolucral breces dilated at 1he tips: stems pubssocnt 2. C. wailichii
b. laner involucral bracts not dilated at the tip; stems cottony 1. . verulem

1. Cirsiumy veewtum (D. Don} Spreng.

A stout, erect herb, 0.3-1.8 m high, branched above. Leaves pinnatifid,
teeth and lobes spiny. Flower heads 3.5-& cm across, solitary or fasciclad.

Common in 1he buffer zone near Suraithola-Tolma arca, L500-2500 m.
Flowentog and fruiting during August  September.

2. Cirsium waflichii DC,

An erect, leafy herb, 1-3.5 m high with spreading branches. lLeaves
pinnatifid with spines. Flower heads 1.8-3.8 m across, solitary or fascicled,
greenish white,
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Common in the buffer zone near Tolma village at an elevation of 2500 m.
Flowering and fruiting during August Sepiember.

15. CONYZA Less.

The genus comprises about 60 species, occurring chiefly in temperate and
subtropical regions of the world; 10 species in India, 2 in the Biosphere
Reserve.

The scientific name Conyza refers to the powdery covering on the plant.

la. Pappus hairs usually red; flower heads 2-3 mm across 2. C. stricta
b. Peppus hairs white; flower heads 5-6 mm across 1. C. canadensis

1. Conyza canadensis (L.) Crong.
A slender, much branched, pubescent or kairy herb, 15-60 cm high. Leaves
linear to linear-lanceolate. Flower heads 5-6 mum across, pale-rosy white or

purplish.

Common on open hill slopes amidst grasses near Peng, ascending up o
2500 m. Flowers during July August.

Much branched, roughly hairy or hoary pubescent herbs, up to ca 25 cm
high. Leaves linear to spathulate-obovate. Flower heads many, minute

The species 1s frequent at 1000-1800 m near Malan. Flowering and fruiting
duning August September.

16. COUSINIA Cass,
The genus comprises 400 species, occurring chiefly i Eastern

Mediterranesn and Central Asia; 5 species in India, 1 in the Biosphere
Reserve,
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The penus, named after M. Consin, a French Botanist, comprizes thastle like

berbs with spiny Ieaves.
Cousinia thomsonii C.B. Clarke

An erect, stout, ml‘.tun],f, branched, perennial herbe, ca 30 cm ugh. Leaves
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2.5-5 cm across, suberect or nodding, purplish.

The species is frequent aloap the Eastern and Wastern boundary of the

Biospbere Reserve at an altitude of 3000-4000 m. Fiowering and fruiting during
Angust  Septembuer,

17. CREMANTHODIUM Benth, emend. R. Good.

The genus com PPN
The genus vompn a}mm

aboi
14 species in India, one in Nanda Devi Biosphere Reserve.
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The scientific name refers to the nodding character of the flower heads, i.2.
Kremao, meaning to hang and anthodium meaning tlower head.

Cremanthodivm armicoides (Wallich ex DCO R, Good

An erect, stoud, hairy or white tomentose herb, up to ca 1 m luigh. Leaves
oblong-ovate oreiliptic-obiong. Flower heads solitary or many, drooping, bright
vellow.

The species is common at Dibrugheta, Himtoli, on way to Bhujgara from
Ramanj and Sarsupatal on way to Dharansi, 3500-5000 m. Flowering and
lruiting during July  August.

18. CREPIS L.
The genus comprises about 200 species, disiributed in Asia, Europe,

America and Australia; 19 species in Tndis; 2 in the Bicsphere
Reserve.
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1a. Stems, leafy, many from the root, dichotomously divaricatingly
much branched 1. C. flexuosa
b. Flowering stem leafless, subcorymbosaly branched 2, C. sancla

1. Crepis flexvosa (DC.) Benth.

A small, densely branched herb. Basal Jeaves ovate-spathulate, lobed,
cauline leaves entire. Flower head 8-12 mm across, yellow.

The species is frequent in Miiam bugyals at an elevation of 4000-5000 m.
Flowering and fruiting dunng July August.

2, Crepis sancta (L.) Babcock

A hispid or glandular hairy, annual herb. Basal leaves obovate or elongate-
spathulate, toothed. Flower heads ca 1 cm across, yellow.

“ﬂ t!n_nn;n.n :u
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Flowering and fruiting

=M

uring July August.

19. DUBYAEA DC.

The genus, comprising about 10 species, is endemic to Sino-Himalayan
region; 2 species in India, 1 in the Biosphere Reserve.

The genus is named after J. Dubey, Botanist.

Dubyaea hispida DC. Fig. 4.

A perennial, hairy herb, 15-45 cm high, branched. Leaves with winged
petiole and half-amplexicaule base. Flower heads ca 2.5 cm across, yellow,
nodding or drooping, peduncles hispid with black glandular hairs.

The species is common in the Eastern and Western part of Dharansi,

Pindari bugyals and other places at 3400-4500 m. Flowering and fruiting duning
August September.
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Fig. 34. Dubyaea hispida DC.
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20. ECHINOPS L.

The genus comprises about 100 species, distributed in Europe, Africa, Asia;
3 species in India, 1 in the Biosphere Reserve.

The scientific name Echinops refers to the spiny globe shaped inflorescence,
i.e. echinos meaning a hedge-hog and ops meaning appearance,

Echinops cornigerus DC,

Thistle-like herbs, 30-60 cm high, branched from base. Leaves spiny lobed.
Flower-heads 2.5-3.5 ¢cm across, white.

Occurs chiefly in the buffer zone near the villages, 1500-2500 m. Flowering
and fruiting during August September.

21. ERIGERON L,
A cosmopolitan genus especially i North America, comprising over 200
species; 14 species in India, 2 in the Biosphere Reserve.

The generic name is derived from the worlds Er meaning spring and geron
meaning old man, alluding to its worn out appearance.

ia. Radicai ieaves obovale or oblong-ovare; liguies heardly exceeding
the pappus 1. E. acre
b. Radical leaves lanceolate; ligules distinctly exceeding the pappus 2, E, multicadiatus

1. Erigeron acre L.

An erect, hairy herb, 15-50 cm high. Leaves elliptic to obovate or

lanceclate. Flower heads purplish

On open hill slopes near Malari at an elevation of 3000 m. Flowering and
fruiting during August September.
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An erect, hirsute or pubescent, simple or branched herb, 15-60 cm high.
Leaves obovate to lanceolate, sessile. Flower heads 3-5 cm across, usually

Common in subalpine and alpine meadows near Himtoli-Dharansi, 3000-
4500 m. Flowering and fruiting during July September.

22. EUPATORIUM L.

The genus comprises over 1200 species distributed in Asia, Europe, Africa
but chiefly in Mexico; 7 in India, only one species in the Biosphere
Reserve.

The genus is named after Mithridates Eupator, King of Pontus, who found

out the plant antidote against Poison,

Eupatorium adenophorum Spreng.

Erect, much branched, foetid, annual or perennial herbs. Leaves ovate or
rhomboid-ovate. Heads white, in axillary or terminal corymbs.

Common n waste places around Suraithota Malari area, 1800-2400 m.
Flowering and fruiting during March June.

23, GALINSOGA Ruiz et Pavon

The genus compnses about 16 species, distributed all over the new world;
2 in India; 1 in the Biosphere Reserve.

The genus 15 named after Mariann Martinez
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the Madnd Botanic Garden.
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(alinsoga parviflora Cav.

A weak, erect, branched, glabrous herb. [Leaves membranous, toothed.
Flower heads ca 6 mm across, yellow.

A common weed introduced from America. Scattered near the villages,
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24, GERBERA L.

The genus comprises about 70 species, chiefly occurning in Africa,
Madagascar, Asia, Indonesia; 7 species in India, 1 in the Biosphere Reserve.

The genus is named after Traugot Gerber, a German naturafist.
Gerbera gossypina (Royle) Beauv.

Low herbs. Leaves obovate or oblanceolate, cottony beneath. Flower heads
2.5-6 cm across, cottony.

Common near Peng and Dakuri Pass, 1700-2600 m. Flowering and fruiting
during August September.

25. GNAPHALIUM L.

A cosmopolitan genus comprising about 200 species; 10 species n India;
1 in the Biosphere Reserve,

The scientific name Gnaphalion means soft down; alluding to the woolly
covering of the piants,

Gnaphalium affine D. Don

An erect, very variable, branched herb, 10-40 cm high, woolly. Leaves
oblong-spathulate, Flower heads crowded, whitish yellow.

Common at Suraithota at 1500-2500 m. Flowering and fruiting during July -

Auvugt,
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26. HIERACIUM L.

The genus comprises about 1000 species, chiefly occusring n temperate,
regions; 7 species in India, 1 in the Biosphere Reserve,

The scientific name of the genus, commonly called Hawkweed, derives
from hierex, a hawk or faicon. The Greek ciassical name Hferakion is used for
these yellow flowered Compositae,

Hieracium vulgatum Fries

e e a U, B [ _ T -
An erect, hirsute or giabraie herb, ca

sessile. Flower heads many, yellow.

Common near Himtoli area, 2500-3500 m. Flowering and fruiting during
August  September.

27. JURINEA Cass,
The genus comprises 10 species; 2 tn India, 1 in the Biosphere Reserve,
Jurinea dolomiaea Boiss.

Stemless, perennial herbs. Leaves pinnatifid, 4-18 cm long. Heads many,
corolla 2-3 cm long, pappus brown.

Commen in alpine meadows, 3000-4000 m. Flowering and fruiting during
July September,

28. LACTUCA L.

The genus is represented by 100 species, chiefly occurring in temperate
Eurasia, extending to tropical and South Africa; 22 species in India; 2 in the
Biosphere Reserve.

The sctentific name refers to the milky juice which the plant possesses, Lac

means milk. The genus includes the Garden Letty

e A — B er
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la. Stems dicholomously branched from the base; leaves lyrate

or pinnatifid, rarely entire 1. L. dissects
b. Stems pinnately branched; leaves lanceclate or linear-lanceolate,

entire 2. 1.. dolichophylla

1. Lactuca dissecta D. Don

An annual, glabrous or pubescent, dichotomously branched, slender herb,
10-30 cm high. Leaves entire or lyrate or runcinate-pinnatifid, cauline semi
amplexicaul, base aunicled or sagittate. Flower heads cylindric, blue,

Common on open hill slopes or in shady places near Ruing, 1500-2500 m.
Flowering and fruiting during July August,

2, Lactuca dolichophylia Kitam,

An annual or hiennial, glabrous, erect herb, 1-1.5 m high, paniculately
branched above. Leaves sessile, very long or linear-lanceolate, entire or

sparingly half pinnatifid, distantly lobed. Flower heads erect, bluish.

Scattered beyond Tolma village on way to Himtoli, near cultivated fields at
an elevation of ca 3000 m. Flowering and fruiting during August - September.

9, LEONTOPODIUM (Pers.} K. Brown

The genus comprises about 30 species, chiefly occurring in Europe, Asia
and South America; 9 in India; 1 in the Biosphere Reserve,

The scientific name refers to the flower heads resemb]ing to a lion’s foot;
leon meaning a lion and pous, a foot.

Leontopodium brachyactis Gaud.
Very variable herb, usually erect, 2.5-17 cm high, densely leafy or woolly.

Leaves sessile or semi amplexicaul or stem clasping. Flower heads ca 1.2 cm
long, yellow.



Common at Dibrugheta, Deodi, Latakharak, 3000-3500 m. Fiowering and
fruiting duning July August.
30. LIGULARIA Cass.

The genus compnses about 150 species, chiefly of European-Asiatic
distribution; 10 species in India, 1 in the Biosphere Reserve.

The scientific name refers to the strap-like ray florets.
Ligularia amplexicaulis DC.

A perenmial, robust, herb, 0.6-1.2 m high. Leaves orbicular to reniform,
irregalarly toothed, glabrous. Flower heads 1-2 cm across, yellow.

The specieg is frequent at 3400-3600 m. Flowering and fruiting during
August -September.
31. MYRIACTIS Less,
The genus comprises about 10 species, chiefly Asiatic and African; 3
species in India; 1 in Biosphere Reserve. The genus can be recognised by the

absence of pappus.

The scientific name Myriactis is derived from Myrios meaning 4 myrind
and akeis, ray or sun beam, referring to the numerous ray-florets.

Myriactis javanica (Blume) DC.

Herbs, 30-90 cm high, hairy. Leaves lanceolate-elliptic. Flower head ca
8 mm across, white.

Common near Suraithota and other villages, 1500-3000 m. Flowering and
froiting during August September.
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32. PHAGNALON Cass.
The genus comprises about 40 species, distribnted chiefly in Mediterranean,
Canarnies group of Island, Central and West Asiatic regions; 3 species in India,
1 in the Biosphere Reserve.

Phagnalon niveum Edgew.
Tufted undershrub or herbs with thick rootstock, branches 5-25 cm long,
slender, woody. Leaves sessile. Flower heads 3-6 mm across, solitary or

fascicled, axillary, pale yellow to pinkish.

Scattered on way to Latakharak in temperate to subalpine regions,
Flowering and fruiting during August September.

33. PICRIS L.

The genus is commondy called ‘Ox-tongue’ and used as pot herb, comprises
about 50 species, chiefly distributed in Europe, temperate Asia, Australia,
Newzealand, 1 in India and the Biosphere Reserve.

The generic name is derived from Greek word Pikros meaning bitter.

Picris hieracioides L.

An erect, branched, hairy herb, 0.3-1 m high, Flower heads 1.2-1.6 cm
across, yellow,

The species is frequent on way to Himioli above Tolma vaillage, 2500-
3500 m. Flowering and fruiting during July ~August.
34. PRENANTHES L.

The genus comprises about 40 species, distributed in South Africa,

Mediterrancan region, Europe, Asia and America; 6 in India; 2 in the Biosphere
Rﬂsenre__
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Milky, semi-erect herbs with homogamons heads.

The generic name is derived from the Greek word Prenes meaning drooping
and Amthos meaning a flower, refernng to the drooping flower heads.

la. Flowers rose-purple or whitish, 3-5 together 1, P, brunoniana
b. Flowers blue, subsolitary 2. P. violaefobia

1. Prenanthes brunoniana Wallich ex DC.

An erect herb, 0.3-1.2 m high, hairy or glabrous, simple or branched.
Leaves very variable. Flower heads 6-10 mm across, rose-purpie.

The species is frequent.at Ruing to Garpak, Dwali, 3000-3500 m. Flowening
and fruiting during August September.

2, Prenanthes violaefolia Decne.

A small, very slender herb. [eaves long petioled, ovate-cordate or deltoid
or hastate, 2.5-5 cm long leaves. Flower heads few, pendulous, purplish.

The species is frequent at Pindart bugyals, 3000-3400 m. Flowering and
fruiting during August September.

35. SAUSSUREA DC.

The genus comprises about 403 species, occurring chiefly in temperate
Asta; about 62 species in India, 11 in the Nanda Devi Riosphere Reserve.

The genus is named after Horace Benedict de Saussure (1740-99), a Swiss
Botanist,

There are a few species which are valued for their aromatic roots and
medicinal properties e.g. 5. costus, known as costus or ‘Kuth’. The plant is
cultivated on a small scale near Dronagiri.

la. Heads embedded in white wool 2
b. Heads not emhedded in wool 3
2a. 15-30 cm high herbe; involucral bracis linear or linear-obiong 6. S. gossypiphora
B. 10-15 cm, high herbs; involucra) bracts lanceolate | 10. 8. simpsoniana
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3a. Heads enclosed in inflated membranous uppermast leaves 8. S, obvallata
b. Heads not enclosed in inflated leaves 4
4a. Heads solitary or 2-3 5
b. Headr in corymbs or in clusters 7
5a. Stems (.3-1 m high; leaves oblong-lanceolate §. 8, fastuosa
b. Stems absent or very short, [ess than 20 cm long; leaves linear 6
Ga. Densely tufted herbs; leaves hairy or glabrate beneath, never woolly
11. §. sudhanshui
b. Erect herbs; leaves woolly beneath 7. 5. graminifolia
1a. Heads in axillary or terminal clusters 3. 8. costus
b. Heads in corymbs ‘ g
8a. Stems simple; outer pappus bristle few or many 2. 8. candolleana
b. Stems corymbosely branched above; outer pappus bristle absent 9
9a. Heads nodding 4. S. deltoidea
b. Heads erect or suberect 10
10a. Leaves entire or sinuate-lobed or pinnatifid; heads purplish 1. 8. albescens
b. Leaves lyrate ot pinnatifid; heads white 14, S. stracheyana

1. Saussurea albescens (DC.) Sch.-Bip.

An erect, slender herb, 0.6-2 m high. Leaves narrowly oblong, entire or

lobed, 10-30 c¢m long. Flower heads about 1.2 ¢cm across, purplish.

Common on open hill slopes near Tolma and Peng at 2000-3000 m,

Flowering and fruiting during June October.

2. Saussurea candolleana Wallich ex DC.

An erect leafy herbd, 30-90 ¢m high. Leaves oblong or ovate-lanceolate,

denticulate, cottdny beneath, with blade forming a wing down the stem. Flower
heads ca 1 cm across.

The species 15 frequent near Malan, Pindan bugyals, Rupkund surroundings

at 2000-3000 m. Flowering and fruiting during August October.

3. Saussurea costus (Falc.) Lipschitz

An erect, pubescent herb, 1-2.5 m high. Leaves irreguluarly toothed,

membranous. Flower heads in clusters of 2-5,-2.5-3.5 cm across, purple,

Cultivated at Dunagiri at an elevation of ca 3500 m. Flowering and fruiting

during August September.



An erect herb, grooved, 1.2-2.6 cm high, branched above. Cauline leaves
lobed, white tomentose or cottony beneath. Flower heads 1.2-3.7 cm across,

purple.

The species is frequent al Kathi, 2000-3000 m. Flowerniog sod fruting
during Augunst  September.

S, Saussurea fastunsa {Decne.) Sch.-Bip.

An erect herb, branched ahove, glabrous or cottony, up to 1 mhugh, Leaves
oblong or cblong-lanceolate, finely toothed, glabrous or cottony. Flower heads
2-6 cm across, solitary, terminal.

The species is commen around Pindari bugyals, 3000-3500 m. Flowenng
dusing August  October.

6. Saussurea gossypiphora D. Don.

Perenmal or bignmiai, erect, spongy herbs 15-20 cm high, densely while
woolly. Heads many, embedded 1n wool.

Rare, found sround Baguabaza in Rupkund area, on ztony hull clopes at
4000-3000 m. Flowering and fruiting during August October,

7. Sawssuren graminifolia Wallich ex DC. Fig. 15

A stout, densely woolly, shimmg herb, 5-25 cm high. Leaves narrowly
linear, woglly bensath, recurved. Flower heads solitary, densely woolly, 2.5-2.5
Cm across, purple.

The species bas been reported from Pindan bugyal and surroundmgs at
3500 m. Flowers during Tuly  September.

K. Saussures ohvallata (DC.) Edgew. Fig. 36,

An erect, simple herb, 15-45 cm high. Leaves oblong to elongate-ohovate
toothed. Flower heads enclosed by boat shaped papery bracts, 1-1.8 cm across,

purple.

Coramen at Dharansi and Rupkund  surroundings area, 350G-4500 m,
Flowering and fruiting during July  August.
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Fig. 38, Saussurea graminifofia Wallich ex DC.
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Fig. 36. Saussurea ohvallata (DC.} Bdgew.
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9. Saussurea simpsoniana (Field. & Gard.) Lipschitz

An erect, densely woolly herb, 5-15 cm high. Leaves lobed. Flower heads
many, woolly, purple.

Grows on hill slopes at 4000-5000 m. Flowenng and frmiting during July -
October.

10). Saussurea stracheyana {O. Kunitze) Lipschitz

An erect, abundantly branched herb, 30-60 cm high. Leaves lobed. Flower
heads ca 1.2 cm across, white,

Common near Suraithota, Tolma along the bridal path, 2500-3000 m.
Flowering and fruiting during Tuly  August.

11. Saussurea sydhanshui Hajra

A densely tufted, sometimes cushion-forming herb, 3-6 cm high. Leaves
linear-lanceolate, laxly hairy beneath. Flower heads 1-2 cm across, purple.

Rare, collected only from alpine meadow at Dharansi and Sarsupatal at an
elevation of 4500-5000 m. Flowers during August Sepiember,

36. SENECIO L.

One of the largest cosmopolitan genus with ca 1000 species; 43 tn India, 4
in Nanda Devi Biosphere Reserve.

The scientific name Senecio refers to the white hair like pappus of these
herbs.

la. Stems glandular pubescent; liguies absent; involuera) bracts 5 1. 8. candolleanus
b. Stems not glandular pubescent; ligules present; invelucral bracts 10-14 2
28, Dwarf herbs; leaves all cauling 2. 8. krascheninnikovii
b. Tall herbs, leaves both radical und cauline 3
3a. Lower leaves lyrate pinnatifid 3. 5. laetus
b. Lower Jeaves linear-obiong or ohovate, irregularly crenate lobdlate,

never lyrale pinnatifid 4, 8. nudicaulis
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1. Senecio candolleanus Wallich ex DC.

A slepder, glandular-pubsescent or haicy herb, 30-45 cm high. Leaves tong-
petioled, ovate, acute white tomentose hensath, Flower heads about 6 cm across,
vellow,

The species is frequent at Pindan moraine at an elevation of 3400 m.
Flowers during July August,

2. Senecio krascheninnikaovii (Schischk.).

Dwarf, much branched herbs, stems glabrous. Lesves pinnatifid. Heads
yellow. Achene glabrous.

Found arcund Malan area, 28004000 m. Flowering and fruiting during
August September.

3. Senecio laetus Edgew.

A perennial, spersely tomentose, rhizomatous, erect herb. Leaves ovate-
lanceolate or oblanceolate, Iyrate-pranatifid. Flower heads in terminal corymbs,
bright yellow,

Common near Malasi at an elevation of 2500-3000 m. Flowers during July -
August,

4. Seneciv nudicaulis Buch.-Ham. ex D. Don

A glabrous or sparsely pubescent herb, ca 30 cm hiph, Leaves linear or
obovats-ablong or spathulste. Flower heads vellow, ca 3 mm across with 3-
nerved involucral bracts.

The species 15 frequent at 2000-1000 m on epen hill slopes on way to Peng
and other localities in the buffer zone. Flowers during August September.

37. S5IEGESBECKIA L.

The genus compnses about 9.species, occurring chiefly in tropica) and
warm temperate region: | in India &nd the Biosphere Reserve.
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The genus, with smail heads surrounded by § involucral bracts covered with
very sticky glandular hairs, i1s named after john George Siegesbeck, German
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Siegesbeckia orientalis L.

An annual, ereci, crisped hairy herbs, 30-90 cm high, with spreading
opposite lower branches. Leaves triangular-ovate, toothed. Flower heads yeilow.

up to 2000 m. Flowenng and fruiting durmg August Septen:lher.

38. SOLIDAGO L.

The genus compnses about 100 species, distnbuted chiefly in Eurasia and
America; 4 species in India, 1 in the Biosphere Reserve.

The Latin name Solido means to sirengthen or to put together. Hence the
plant Goldenroad was named Solidago. The genus includes ‘Canadian
Goldenrod' (8. canadensis}, considered in medieval European medicine as a
‘wound herb’, as decoctions were azpplied to wounds and ulcers; usually
cultivated in India.

Solidago virga-aurea L.

An erect, pubescent, unbranched herb, 30-60 cm high. Leaves oblong-
lanceolate, toothed. Flower heads yellow, in clusters,

Common in open places on way to Himtoli at an elevation of 3000 m.
Flowening and fruiting dunng July September.

35. SoNcCHUS L.

A cosmopolitan genus with about 50 species; 4 species and 2 subspecies in
India, 2 in the Biosphere Reserve.

1a. Basal lobes of stem leaves rounded L. 8. brachyotus
b. Basal lobes of stem jcaves acute 2. S. oleraceus
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1. Sonchus brachyotus DC.

A perennial erect, ‘herb, 0.2-1.9 m high, slender, branched from
base. Leaves entire or spinous, toothed. Flower heads 1-5.2 cm across,
yellow,

Grows on waste places in buffer zone, 1800-200 m. Flowenng and fruiting
during March November.

2. Sonchus oleraceus L.

An annual herb, 15-50 cm high, glabrous or sparsely glandular hispid,
branched above. Leaves very variable, lanceolate, half amplexicaul. Flower
heads ca 1.8 cm across, yellow.

Grows on waste places in buffer zone, 1800-200 m. Flowering and fruiting
dunng March November,

The genus comprises about 50 species endemic to Sino-Himalayan region;
19 species in India, 2 in Nanda Devi Biosphere Reserve. Plants are erect or
subscandent, without prehensive petioles; involucral bracts in one sertes; anther
base with tailed auricles,

la. Petioles with broad toothed wings; heads ebracteate 1. S. alata
b. Petioles without toothed wings; heads bracteate 2. S. kumthiana
1. Synotis alata (Wallich ex DC.) Jeffrey & Chen Fig. 7.

A perennal, rhizomatous herb, 5-50 cm high with greyish-yellow hairs on
the stem. Leaves usually at the base of flowering stems, densely hairy beneath.
Fiower heads cylindrical, densely hairy, vellow.

The species is frequent in shady places near Himtoli at 3000-3500 m.
Flowenng and fruiting during July September,
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Fig. 37. Synous alata {Wallich ex D) Jeffrey & Chen
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2, Synotis kunthiana (Wallich ex DC.) Jefirey & Chen

A stout, glabrous-puberulous, leafy herb, up to ca 30 cm high. Leaves
coarsely toothed, snow white beneath. Heads many at the end of branches, ca
1 cm across, yellow.

The species is frequent at 3000-3500 m on way to Dharansi from
Latakharak. Flowers during August September.

41. TANACETUM L.

A genus comprising about 70 species in North temperate regions; 12 species
in India, 1 in the Biosphere Reserve,

Tanacetum fruticulosum Ladeb.

An erect, perennial, woolly herbs, 20-45 cm high. Leaves lobed. Flower
heads ca 6 mm across, many.

The species 15 frequent near Himtoli ares, 2700-3200 m. Flowering and
fruiting during August Ociober.

42, TARAXACUM Weber,

The genus 1s highly polymerphic with over 1000 species mainly in the cold
temperate regions. Hooker (1881) has reported 2 species and 4 varnieties from
India while van Soest (1963) has reported 75 species. In absence of literature we
preferred to treat all our collections under one species only,

Perennial herbs, flowering scape 5.25 ¢m or more high. Leaves all radical,
lobed, pinnatifid to runcinate-pinnatifid. Flower heads solitary, yellow,

‘T’I‘IF enamiae 1e fonnd grattarad thena
15 IOUNL SCAleTadl Loy
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Flowering and fruiting during June October.
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43, TUSSILAGO L.

A monotypic genus, distributed in China, North Africa, Europe, Asia,
China, North America and Indis.

The generic name is derived from a Latin word Tussis meaning cough,
referring to the properties of leaves and flowers of curing cough.

Tussilago farfara L.

A perennial herb, B-20 cm high, white-tomentose. ILeaves all radical
(at base), orbicular, toothed, white tomentose beneath. Flower heads

yellow.

This species is frequent around Martoli, 3000-3500 m. Flowering and

Fﬂl;l‘;nﬂ .i'lIIri-ﬂn ‘11][!‘ (BT Fe)
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44, WALDHEMIA Kar. & Kir.

A genus comprising about 8 species, predominantly Himzlayan and Central
Asiatic; 5 species in India, 1 in the Biosphere Reserve. Usually perennials,
diffuse or tufted herbs.

Waldheimiz tomentosa (Decne.) Regel

A strongly aromatic, tufted, perennial herb. Leaves lobed, 1-2-pinnatisect.
Flower heads purplish white.

The species is frequent in Milam glacial moraine, 3500-4500 m. Flowers
during June August.

48. CAMPANULACEALE
{Bellflower famaly}

The family comprises 35 genera and about 600 species, mostly contined to
temperate and subtropical regions and in mountains of tropics; about 8 genera
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and 48 species in India, mainly in Himalayan region, 3 genera and 5 species in
Nanda Devi Biosphere Reserve.

ia. Extensive twiner 2, Codonopsis
b. Erect, semi-erect or prostrate herbs 2
2a. Flowers terminal, solitary 3. Cyananthus
b. Flowers in racemcs or in panicles 1, Campanula

1. CAMPANULA L.

The genus comprises over 300 species; about 15 in India, 2 in Nanda Devi
Biosphere Reserve.

The scientific name is derived from the Latin word Campana meaning a
bell, referring to the shape of flowers.

la. Leaves sesaile; flowers purple 2. C. pallida
b. Leaves petioled; flowers pale-purpie or lilac 1. C. colorata

1. Campanula colorata Wallich

Erect, suberect, ascending or straggling, perennial herbs, roughly hairy.
Leaves irregularly serrate-dentate. Flowers pale-purple or lilac, arranged in
loose racemes.

Common throughout the area, ascending upto 3500 m on hill slopes and
rocks in almost all type of habitats. Flowering and fruiting during April
September.

2. Campanula pallida Wallich Fig, 38.

Erect perennial herbs, 20-50 cm high, stems angular, hairy. Leaves elliptic-
lanceolate, toothed, hairy, sessile. Flowers ca 0.9 cm long, purple.

Common throughout the area on hill slopes at 1500-3000 m, amidst grasses.
Flowering and fruiting during April September.
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Fig. 38. Campanula pallida Wallich
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2. CODONOPSIS Wallich

About 30 species in the world; about 15 in India, 1 in the Biosphere
Reserve. The plants are mostly perennial erect or climbing herbs. Flowers
conspicuous.

The genenc name is derived from Greek word Kodon meaning a bell and
.T:_
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Codonopsis rotundifolia Benth.

Twining herbs, sterus hairy. Leaves opposite, crenate-toothed, hairy.
Flowers green, yellowish-greens

Not common, found on hill stopes, twining over shrubs around Dharansi
and Dibrugheta in the core zone of the Biosphere Reserve, 3000-4000 m.
Flowering and fruiting during July September,

3. CYANANTHUS Wallich ex Benth.

The genus is represent by about 30 species in the world: 9 in India 2 in
Nanda Devi Biosphere Reserve. The plants are annual or perennial herbs.

la. Leaves entire, marging recurved 2. C. microphyllus
b. Leaves lobed, macging not recurved 1. C. lobatus
1. Cyananthus lobatus Wallich ex Benth. Fig. 39,

Annual, erect or semierect herbs, 15-35 ¢m high. Leaves lobed. Flowers
blue, showy, solitary, calyx with black-brown hairs.

Common throughout the area on hill slopes amidst grasses in the core zone
of the Biosphere Reserve, 30004500 . Flowering and fruitin ng during June
September.
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Fig. 39, Cyananthus lobatus Wallich ex Benth.
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2. Cyananthus microphyllus Edgew.

Prostrate or semi-erect herbs, 10-20 cm high, stems many from the base.
Leaves elliptic-ovate, margins recurved. Flowers blue, terminal, solitary, calyx
with black-brown hairs.

Common throughout the area on hill slopes and in rock crevices in shady
moeist places, 2500-4000 m. Flowering and fruiting duning June October,

49. ERICACEAE
(Heath family)

The family comprises about 100 genera and 3000 species, almost
cosmopolitan in distribution except in deserts; about 8 genera and ca 115 species
in India, 3 genera and 7 species in the Biosphere Reserve. They are small

undersheubs, to trees, some are epiphytic.

Ia. Leaves crowded at the end of branches; flowers in corymbs,

sometimes solitary in R. lepidotum 3. Rhododendren
b. Leaves imbricate or alternate 2
2a. Leaves imbricate, adpressed to the stem 1. Cassiope
b. Leaves alternate not adpressed ta the stem 2. Gaultheria

I. CASSIOPE D. Don

The genus of small shrubs, comprises about 10 species; 2 in India, only one
in Nanda Devi Biosphere Reserve.

The genenic name is given after Cassiope. According to Greek mythology
Cassiope was the wife of Cepheus, King of Ethiopia and mother of Andromeda.

Cassiope fastigiata (Wallich) D. Don

Under shrubs, 8-20 cm high, stems slender, woody, basal portion usually
procumbent. Leaves small, ovate-oblong, imbricate. Flowers axillary, solitary,
drooping, white.
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Common around Martoli-Milam, Ramni-Bbujgar and Patalkhan area,
3500-4500 m, on open hill slopes. Flowering and fruiting in June
August.

2. GAULTHERIA L.

The plants are erect or scandent shrubs, fruits of some species are edible,
oi] obtatned from the leaves is used as flavouring agent.

The genus is named after Jean Francois Gaulthier, a French physician and
botanist.

(aultheria trichophylla Royle

Perennial herbs or undershurbs, ca 6 cm high, procumbent or prostrate,
stems hairy-hirsute. Leaves lanceolate-eHiptic or oblong, toothed, alternate.
Flowers dull purple, axillary, solitary.

Common around Martoli-Milam, Dibrugheta-Soawara, 3000-4000 m on hill
slopes and on moist rocks. Flowering and fruiting during June
September.

3. RHODODENDRON L.

The genus comprises about 500 species, distributed mainly in China, Tibet,
Myanmar, New Guinea, South Asia, Europe and U.S.A.; about 80 in India,
mainly concentrated in Eastern Himalays, 5 in Nanda Devi Biosphere Reserve.
The palnts are evergreen or deciduous shrubs or trees.

The generic name is derived from the Greek word Rhod meaning rose or
red and Dendron meaning tree, referring to the appearance of flowers which are
in bunches. This genus has a great ornamental value.
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la. Small shrubs, [csg thao i m high, leaves lese than 5 cm long 2
b, Trees or large shrubs, more then 1 m high; leaves more then 5 cm long i
2a. Flowers purple, reddish or reddish-putple, solitary ¢r 2-2 together 5. R, lepidotum
b, Flowees pale-yellow, 4-17 together in & corymb 1. R. anthopogon
3a. Leaves pale, yellowish gresn, glabrous beneath 3. R. barbatuin
b. Lesaves with silvery scales or ¢innaman or buff culoured wmentum beneath 4
4. Flowers bright te<d o pinkish; eaves with silvery seales beneach 1. R. arborewin
b, Flowers pale-yellow; leaves with brownish tomentum beneath 4. R. campanulatum

L. Rhododendran anthopogon D. Dea Fig. 40,

Evergreen, aromatic shrube, 30-60 co high, stem bark peeling of in papery
strips. Leaves elliptic or elliptic-cblong, crowded at the end of branches, upper
surface glandular, tower yellowish-browm lomentose. Flowers pale-yellow, in
dense corymbs. Fruits ovoid.

Found to occur in alpine Himalaya above tree line. Common around Ramni-
Bhujgara, Martoli-Dharansi and Milam area, 3000-4500 m, in open places or
mostly in sandy soil. Flowering and fruiting during Juns  November.

2. Rhodndendron arboreum Sm.
(Honey ball Rhododandron)

Small to medium sized trees, stem bark pinkish-brown. Leaves oblong or
oblong-lancealate, crowded at the end of branches, glossy green above, pale
beneath. Flowers bright red. showy, crowded in large corymbs, Fruits ¢ylindric,
curved.

Common throughout the area in lerspernte region, 1500-3000 m. Flowernng
and fruiting cceurs during Apnl  Oclaber,

Small trees. Leaves oblong-acute, glshrous beneath, petioles bristly.
Flowers deep red.
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Rhedodegdron anthopogon D. Don

Fig. 40,
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Rare; » few scattered trees are seen near Belta and Pindan area. Flowering

and frotima dhviemng kdaow imbndhar
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4, Rhododendron campanulatum D. Don

Evergreen, large shrubs or small trees, stems spreading and decumbent,
bark smooth pinkish-brown. Leaves elliptic or elliptic oblong, glossy green
above, brownish tomentose beneath. Flowers purple or purplish-white, in lax
corymbs. Fruit cylindric, curved.

Occurs throughout the area in alpine region forming gregarious patches.
Common around Himtoli, Latakharak, Dibrugheta and Martoli, 3200-3500 m.
Flowering and fruiting during May October.

5. Rhododendron lepidotum Wallich ex D. Don

Shrubs, 15-90 cm high, stems often curved at the base. Leaves oblanceolate
or oblong-oblanceolate, crowded at the end of branches, aromatic with scattered
scales beneath. Flowers red, purple or reddish-purple, solitary or 2-3 together,
Pruits oblong.

Common around Martoli, Latakharak, Dibrugheta and Himtoli, 3000-4000
m, mostly in open places in sandy soils. Flowering and fruiting during June
October.

50. MONOTROPACEAE

This is a small family represented by about 12 genera and 21, species
distnbuted mainly 1 North temperate and tropical mountains; one genus and

notha Binonhaes Dacsmias Thano aes cccodla, P i 1 1 LI TR |
DpV IS I LUIC IVOPULIY Daul YU, LGS WS iNUSTY DATASILC nerns, wilh leaves

reduced to scales.

The generic name is derived from the Greek word Monos meaning one and
Tropos meaning tumn, referring to the stem tumed one way with nodding

[ [
THIWELS,
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MONOTROPA L.
About 5 species in the world; 1 in India and the Biosphere Reserve.
Monotropa hypopitys L.

Saprophytic herbs, 10-20 cm high, stems simple, hairy or pubescent, pale-
brown. Leaves absent, scales ovate-oblong. Flowers waxy white, solitary,

LWl AANNNEALL #

Grows in shady moist places on decaying materials. Common around
Tolma-Himtoli, 2000-3000 m. Flowering and fruiting during Jupe - October.

51, PRIMULACEAE
(Primrose family)

The family comprises over 28 genera and 1000 species, cosmopolitan in
distribution; 4 genera and 164 species in India, mostly in temperate and alpine
Himalzya, 3 genera and 16 species in the Biosphere Reserve.

ia. Flowers in racemes or solitary; coroila tube nat distinct 2. Lysimachia
b. Flowers in umbels or solitary on radicai stalk; corolla tube distingt 2
2a. Corolla tube fonger than the calyx 3. Primuls
b. Corolia tube shorter than the calyx. L. Androsace

1. ANDROSACE L.

The genus comprises over 100 species; over 17 species in India, 4 in Nanda
Devi Biosphere Reserve.

The generic name is derived from the Greek word Aner meaning 1 man and
Sakes meaning a shield, referring to the appearance of anthers,

in. Fiowers soiitary 2

b. Flowers in umbels ' 3
2a. Flowers purple; leaf margins silky-cifiate 2. A, globifera
b. Flowers pale-pink; leaves densely hairy 4, A, villoss
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3a. Flowers pink or pink-purple; leaves ovate-lanceolate, entire 3. A, sarmentosa
b. Flowers white; leaves orhicular-eordaie, lobed, lobes lobulate 1. A. geraniifolia

1. Androsace geraniifolia Watt

Stoloniferous, laxly villous herbs. Leaves rounded-cordate, petiolate,
petioles much Jonger than the leaves. Flowers pinkish-white.

Common on open hill slopes amidst grasses around Bedm bugyal-
Baguabasa in Rupkund area, 2500-400 m. Flowering and fruiting during May
Oclober.

2. Androsace globifera Duby

Densely tufted, cushion forming, peremnial herbs, stems very short,

branches densely packed. Leaves obovate-oblong, pubescent, silky-ciliate
on margins, densely imbricate, scape short, 1-flowered. Flowers dull

purpie.

Common on open hill slopes in alpine regions afound Dharansi, Sarsupatal
and Martoli-Milam, 3500-4500 m. Flowening and fruiting during, June
QOctober.

3. Androsace sarmentosa Wallich Fig. 41,

Stoloniferous herbs, stolons leafless except at the nodes, Leaves silky
pubescent, scapes stout, many-flowered. Flowers Pink or Pink-purple,

Common in momst shady hill slopes amidst grasses around Deodi-
Rammi area, 3000-4000 m. Flowering and fruiting durng June
September.

4. Androsace villosa L.

Tufted herbs. Leaves ca 5 mm long, in globose rosettes, densely hairy.
Flowers solitary, pale-pinkish.
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Fig. 41. Androsece sarmentosa Watlich
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Fiowering and fruiting during June - July,

2. LYSIMACHIA L.

The genus comprises over 200 species, cosmopolitan in distribution, about
12 species in India, only one in Nanda Devi Biosphere.

The generic name is given after King Lysimachos of Greek mythology.
Lysimachia lohetioides Wallich
Tall, annual herbs, suberect or erect, glabrous. Leaves ovate-lanceolate to

elliptic-ovate, margins gland dotted. Flowers white or pale-purplish, arranged
INl racemes.

Found in buffer zone of the Reserve around Suraithota-Raini area, 1800-
2200 m. Flowering and fruiting during May - July,

3. PRIMULA L,

About 500 species in the world, about 140 in India, chiefly in temperate and
alpine area, 11 in the Biosphere Reserve.

The generic name is derived from a Latin word Primus meaning first,
referring to the early flowering of the plants. The genus consists of beautiful

dwarf planfj of alpine region {tnmnuml}.r known as "Primrose”.
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ia. Flowers rose-red or mauve-pink 2
b. Flowers blue; purpie yellow, white or pink-purple 3
2a. Leaves equaliing or exceeding the scapes; flowers rose-red 11. P. rosea
b. Leaves shorter than the scapes; flowers mauve-pink 3. P. edgeworthii
Ja. Flowers white, yellowish or white tinged with purple 4
b. Flowers bluc or purple 6
4n. Flowers white, tinged with purple 10. P. munroi
b. Flowers yellow or white, not tinged with purple 5
5a. Scapes much longer than the leaves 6. P. involucrata

b. Scapes much shorter than the icaves 5. P. hookeri
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6. Scapes i-fiowered, sometimes with 2 flowers 8. F. minuiissima
b. Scapes more than 3-flowered 7
Ta. Corolla lobes entire 7. P. macrophylla
b. Corolia lobes emarginate or retuse B
$a. Leaves narrowed at base inte winged petiole 4, P, elliptica
b. Leaves not as above 9
9a. 10-20 om high herbs with basal buds persistent 2. P, denticulata
b. Tufted, less than 10 cm high herbs, hasal buds ahsens 10
10a, Leaves obovate; flowers blue 1. P. atrodenta

b. Leaves oblong-elliptic; flowers pink-purple 9. P. moorcroftiana

1. Primula atrodentata S,

Small, tufted herbs, 6-13 cm high. Leaves obovaie-spathulate, dentate.

Flowers blue, sessile or with very short pedicels.

Rare, grows in shady moist places around Rishiganga valley, 3500-4000Q m.
Flowering and frmting in June October.

Lik. Fi:- 42'.
Erect herbs, 10-30 cm high, stems simple. Leaves crowded at the base.
Flowers purpie, crowded in head-like umbel, showy.
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Milam and Dharansi- arsupatal area, on moist hill slopes 3000-4000 m.
Flowering and fruiting during May October.

53

3. Primula edgeworthii (Hook.f.) Pax

Small, tufted herbs. Leaves dimorphic at flowering and fruiting time,
glabrous, not lobed. Flowers mauve-pink, scape not exceeding the

leaves.

Common in shady moist places on hill slopes around Bedm bugyal-
Baguabasa, Rupkund area, 3000-4000 m. Flowering and fruiting during June -

October.
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Fig. 42, Primula denticulata Sm.



Primula macrophylla D. Don



Gentiana venusta (G. Don) Gniseb.,



Pedicularis hoffmeisteri Klotz.



Boschniakia himalaica Hook. & Thoms. ex Hook.f.
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Orobanche alba Stephon ex Willd.



Dracocephalum heterophyllum Benth.



Bistorta vaccinifolia (Wallich ex Meissn.) Greene



Oxyria digyna (L.) Hill
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4, Primula elliptica Royle

Small heshs with thick rootstocks. Leaves elliptic-ovate, toothed, obiuse at
the tip, narrowed at base inte winged peticle. Flowers purple, m umbels,

Commoo on hill slopes in shady places wround Martoli bugyal, 3500-
4500 m. Flowering und fruiting during June  Angust.

5. Pomula hookerd Watt

Tufted herbs with thick, rhizomatous rootstocks. Leaves ovate, toothed.
Flowers minute, yellow or white.

Common on hill slopes in moist shady places around Martoh bugyal, 3500-
4500 m. Flowering and fruiting during June - July.

6. Primula involucrata Wallich ex Duby
Erect herbs, Leaves coriaceous, not mealy. Scapes stout, flowers white.

Few, . shady-moist places around Rishiganga valley, 30009000 m.

Flowering and fanling during June Se

7. Primula macrophylla D. Don

Erect herbs, 15-30 ¢m high. Leaves crowded, while or mealy bensath,
Scapes stowt 3-15-Aowered, flowers purple, showy, sometimes in two whorls.
Fruit ca 2.5 cm long.

Commen, on moist shady hill slopes around Dharunsi, Martoli, Milam and

Saravputul  ares, 35004300 m. Flowering and fuitog during May

8. Primula minutissima Jacq. ex Duoby

VYery small, densely wfied, stolopiferous herbs, Leaves crowded, dark
green. Scapar mostiy 1-flowerad, flowers brighl pusple.



242 BOTANICAL SURYEY OF [NDLA

Not commom, oceurs on shady mowst tull slopes around Dharanst and
Sarsupatal area, 35004000 m.  Flowering and fruiting durng July
September.
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Perennial herbs, Leaves Jarge, up ko 20 cm long, oblong-elhiptic, namowed
to spathulate petiole at base. Flowers pink-purple, m umbels,
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and fruiting during Jupe August.

10, Primula munroi Lindl.
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flowered, flowers white with purple tinge.

Mot common, grows on shady moist hill slopes around Sarsupatal area,
IS00-4000 m. Flowering and fruiling during July  September.

11. Primuls rosea Rovie

Tufted herhs. Leaves dense, crenulate or toothed, subsessile. Scapes
equalling or shortly exceeding the leaves, flowers rose-redl.

Not common, grows in shady-motst places arcund Rishiganga valley, 3500-
4060 m. Flowering and fruiting during July  September.

52, OLEACEAE

About 29 genera and 60 species, cosmopolitan in distribation; 10 genera
anc about 90 species in India, 2 genera and 3 species in the Biosphere Reserve.
Mostly shoubs and trees.

In. Leaves pinnsicly compound, fruit berries 1, Jasminnm
b. Leaves simpe; Fruit capsular 2. Syringa
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L. JASMINUM L.

The geous comprises about 300 species; about 40 in Indis, 2 in the
Biosphere Reserve. These are chimbing or erect shrubs. Many species are
cultivated for their foliage and fragrant flowers. A few are grown for Jasmime-
uil which ig widely used in percfumery.

‘The generic name is denived from an Arabic name Ysmyn which is referred
to sweet scented scandent shrubs.

—

I omn
[k

— - e r | L -y -
Oppraiic, [lrwers winiie R N
1

=
Leaves alternate; flowers yellow

1. Jasminum humile L.

Erect, deciduous shrubs, ¢a 2.5 m high. Lzaves altemnate, impanipinnaie,
leaflets 5-7, decreasing in size downwards, peticles and rachis with distinct,
thick wing on either side. Flowers yellow, in terminal corymbs,

Comunon in.open furest around Dibrugheta, 1800-2700 m. Flowering and
fruiting during May Qctober.

2. Jusminum ofticinale L.
Decidunoz, climbers. Tenvex imparipinnate, leaflets 3.7, Flowers white,
arranged in ferminal cymes,

Found around Kalikona-Chhenobari in mixed forests, 2200-2600 m.
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Z. SYRINGA L.

The genus comprises about 5§ specick; 2 in India, 1 in the Biospheore
Reserve,



244 BOTANICAL SURVEY QF INDIA

Syringa emodi Wallich ex Rovle Fig. 43.

Large, deciduous shrubs. Leaves elliptic-oblong, nammowed at both ends,
pale beneath. Flowers white, fragrant, arranged i dense panicles.

Found around Dodbganga-Dibrugheta and Dibrugheta-Ramni erea, 2700-
3500 m, Flowering dnd Ffruiling during May  October.

53. GENTIANACEAE

About 80 genera and 900 species, distributed throughout the globe abour 14
gensia and 144 species, in India 3 gencra and 14 species in the Biosphere
Reserve. Exhibits, a preat range of wvariation 1o habitat and form, mostly
petennial herbs, some are shrubs.

1a. Coralia glandylar of spurred bt the base z
b, Corolla ncither glandviar nor spurred 3
2a. Corolla mpurred af thae bage; leaves S-nerved 3. Halenia
k. Corolln glandular at the base; leave J-necved 5. Swertin
3a. Coropila rolme, bluish-whits with greenisgh nerve 4. Lomatognniam
k. Caorolla tubular or campanulstc, not rotate, green nerves abssnl 4
da, Leaf margios recurved, corolla tube fringed ar the top 2. Gentianelia
b. Leef marging not recurved; corglle tube not fringed at the top 1, Geptignga
I. GENTIANA L.

Ahout 300 species tn the world; about 60-65 in Indiz, mostly Himalayan,
5 1 Napda Devi Biosphers Reserve. The flowers are wsually sessile.

This genus is named afier Oentiug, King of ifyria, who, according to
tegends, first discovered the medicinal propertics of the plant.

te. Corolia 2.5 cm or more Jong .
b. Corolla less than 2 cm long 3
2a. Corotla whularcampenulate, 1.2% cm wide 4, glipitals
b, Coralla whular, never eampanulate, ess than 0.7 cm wide 5. G, venosta
3a. Stems naked below 2. G. capitata

h.  Stems lealy helaw 4
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d4n, Flowers in 3-flowered cymes; cauling Yeaves sitvery shinng 1, {5, argentia
b, Flower clusiered m termindd heads; leaves oot silvery shining d. C. carinata

1. Genliana argeniea (Raoyle ex D, Don) C.B. Clarke

Eract berba, 2-5 om high, stems leafy, Cauline leaves silvery shining,
lanceolate, radical leaves ovate, Flowers blue, often m 3-flowered cymes.

Common om hill slopes amidst grasses around Deodi-Dibrupheta, 3000-

AEmA L Tl ! I I L S N PR | T
JHUA0 IO D OOWLTIELY dnu ITdLLI0E UuTig SApPTLL - JULE.

2. Gentiana capitata Buch.-Ham. ex D. Don

Small, erect, rosste typs herbs, ca 3 ¢ hlgl:l stems naked below. Lﬂave.s

| I | PP [ | 'L_."I.A. e Rlierol saidezte wnidth cnineselo oo d oo s Teord- T
cry Uq.I.I.IJ' U'I'ﬂ.ﬂil.‘ l...{uwun.a-u 3" |LI"'H"LI!B U‘ulﬁl.l. I

terminal leafy heads,

Grows on hill slopes amidst grasses around Martoli and Dharansi area,

2000-3500 m, Flowering and fruiting duning March  June and September
Cictober

r,

3. Gentiana carinata (D. Don} Griseb,
Small, erect herbs, ca 3 om bigh. Radical leaves ovate or elliptic-ovare,

cauline Jeaves obovate, sessile. Flowers clustered in terminat heads, pretty bloe,
corolla folded.

Common on il slepes amidst pgrasses around Martoh bugyals, 3500-
4000 m. Flowering and fruiting during June September.

4. Gentiana stipitata Edgew.

Small tufted percnnial berbs, stems many from the base, Radical leaves
oblang-elliptic, cauline leaves ovale. Flowers solitary, bluish-whits,

Commoo on hill slopes amidst gragses around Milam area, 3200-3600 .
Flowenng and truiting dunng June  September.
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5. Gentiana venusta Wallich £x Griseh. Fip. 44.

Stemless herbs, Leaves elliptic or obovate, obtuse, dense. Flowers blue,

Commoen on hill slopes amidst grasses around Dharans:, 3500-4000 m.

Flowering and fruiting during June October.

2. GENTIANELLA Moench

The pepos comprises over 260 species in the world; about 8 in India, mostly
distributed in North Western Himalaya, 2 in the Biosphere Reserve.

la. lesves oblong-ovets; corolle Ambrinic in throat 2. G. pedunculata
k. Leéxca linear-lanceslaie, corolla not fimhriate in throat L. ;. maddend

L. Gentianells maddeni (C.B. Clarke) Airy-Shaw

Erect, annual, tufied herbs, stems many from the base. Leaves opposite,
linear-lanceolate, margins recurved. Flowers light violet, in subterminal cymes,

Common on open hill slopes amidst grasses around Martoli area, 3000-

&
z

1. Gentianella pedunculata (D. Don) H. Sm.

Erect or straggling herbs, 6-10 cm high, stems branched. Leaves oblong-
avate, lower leaves spathulate. Flowers blue, lerminzl, solitary.

Common on open hill slopes, mostly in sandy soils around Bhujpara-Ramni
area, 35004500 m. Flowering and fruiting during June  October.
3. HALENIA Borkh,

The genus comprises over 100 species in the world; 2 in India, 1 in the
Bivsphere Reserve.
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Adcm

Fig, 44, Gentiana venustn Walhich ex Griseh,
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Halenia elliptica D. Don

Erect, glabrous herbs, stems slightly winged. Leaves all opposite, sessile,
ovate or elliptic-ovate. Flowers blue or pale-blue,

Common throughout the area in mixed forests and open hill slopes amidst
grasses, 2400-3700 m. Flowering and fruiting during July October.
4, LOMATOGONIUM Braun
Lomatogonium carinthiacum (Wulf.) Reichnb.

Erect, annual herbs, ca 13 cm high, filiform, stems many from the base,
glabrous. Radical leaves oblong-obovate, cauline leaves ovate. Flowers bluish-

white with greenish nerves, rotate.
Common on hill slopes amidst grasses around Bujgar-Ramni and Martolt
area, 35004000 m. Flowering and fruiting during August Qctober,
5. SWERTIA L.

About 100 species in world; 35-40 in India, 5 in the Biosphere Reserve.

The genus is named after Emmanuel Swert of Haurlem. a famous cultivator

P I | T | 1 -y =3 .
VI Uiy and riovwers in Holland.

la. Perennial herbs, stems hollow; peduncles 1-3 flowercd 4, 8. cuneata
b.  Annual herbs, stems solid; flowers in panicles 2
2a. Flowers ali S-merous 3

4

b.  Flowers all 4-merous
3a. Carolla white with a broken purple ring et the base 5. 8. paniculala

b. Corolla purpic or pale-red with a complete dark purpie ring at the base 3. §. ciliata
2. 8. chirayita

1. 8. angustifolia

4a. Two glands on cach corolla lobe
B, One gland on cach corolls labe
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1. Swertia angustifolia Buch.-Ham. ex D. Don.

Tall, ercct herbs, stems parrowly winged. Leaves lmear-tanceoiale, 1-
nerved. Flowers blue or greenish-blue or whitish-blue, 4-merous,

Commen throughout the area between 2000-2400 m. Flowering and fruiting
during July  Seplember.

2. Swertia chirayula (Roxb. ex Flem.) Karsten

Tall, erect, robust-herhs, Leaves broadly lanceolate, acute. Flowers
vellowish-green, linged with purpia.

Common in the mixed emperate forest and on open hill slopes, 2300-
2800 m. Flowenng and fruiting during July September,

3. Swertia ciliata (G. Don) Burt Fig. 45,

Erect, annual herbs, 15-60 cm high, stems 4-liniolate, glabrous. Leaves
opposite, lanceclate, 3-nerved from the base. Flowers in leafy panicle, white,
throat wiolet.

Common throughout the area, on open hill slopes amidst prasses and
in forest areas,  25300-3004 m. Flowering and  froiting  during  July
Uciober.

4. Swertia cuneata Wallich ex . Don

Ercct herbs, 10-20 cm high, with perennial rootstocks, stems hollow,
Czuhine leaves oblong-spathulate, petioled, peduncles long, 1-3 tlowered.
Flowers blue.

Common around Dharansi area, on open hill slopes in moist places amidst

F ¥t

grasses, 3500-4000 m. Flowenng and fruiting duding July  Ogtober.
5, Swertia paniculata Walhch

Erect, annual herbs, stems branched. Leaves oblong-lanceclate. Flowers
white with a broken purple ring at the hase.
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Fig. 45, Swertia cilista (G. Don} Burt
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Commeon in temperate mized forest, 2000-2309 m, Flowenng and fruits
during July  Seplember.

54, BORAGINACEAE
(Borage famuly)

About 100 genera and 2000 species are known in the world, distributed

maimly 10 tromical and emnarate revion, coantre bring Mediterranean: abont 35

SiRmiaiip mma LiAcptanelEe il EuvaRigruoatEdie RS iicaly weDadiEwe U ladd ARa el SR ddRawmwisp Swaiadiaw

genesz and 137 species In India; 7 penera and 9 species in the Biosphere
Reserve.

ln. Receptncle fa; soar basal 2
b. Receptacle convex or conical; scar up to the whole length of nutlets or wp o middicd
2a. Flowers in bracteate racemes 1. Arnebia
b.  Flwers in ebracicate racomes 3
dn. Corolla whe cylindrie, long, lobes erect or suborect 6. Mertensia
b. Corclla tube vary short, lobes spreading-twigled 7. Myasutis
4n.  Ecar up W the spex of pullets 3. Cynoglnzsys
b. Sear tup 1o the middle of nutlets 5
5a. Nutlets laterally compressed, smooth 2. Asperugo
b,  Mutlets glochidiae 6
Ga. Raccomes clongste furcate, lax; calyx lobes acute 5. Hackelia
b. Racemes simple or branched; calyx tobes ohiuse 4. Eritrichium

1. ARNERIA Forsk.
The genus comprises abont 30 species; 3 in India; 2 species in our ares,
The planis are mostly hispid, annzal herbs. Some are of madicina)
la. lafloresconce globose or hroader than long; leaves with
cnly midrib 2, A, enchromna
L. Inflorescence much elongated, longer than broad, leaves with 3-5 ribs

1. A. benthamii

1. Ammebia benthamii (Wallich ex G. Don) Johnston Fig. 46,

Erect, perennial, densefy hispid herbs, thick roolstock, stout with purple-
red. Radical leaves lanceolute. Flowers crowded in terminal dense spikes, pale-
piak of sy,
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Fig. 46, Arnebia henthamii (Wallich ex G. Don) Johnston
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On hill slopes amidst Geranium, Polygonum on passes, Common around
Himtoli, Sarsupatal and Milam area, J000-5000 m. Flowers and fruits during
May Sepiember.

2. Arnebia euchroma {Royie) Johnston

Perennial, erect herbs, 10-30 cm high, thick rootstock desp, stem hirsuote.
Leaves obioog, hirsute. Clowers purplish, crowded in short, many-flowered
spikes.

On hill slopes amidst grasses in rocky places. Common around Sarsupatal
prea, 3500-4500 m. Flowers and fruits dunng July  September,

2. ASPERUGD L.
A monoiypic genus.

The generic name 15 denved from a Latin word Asper meanmg rough,
referring to rough surface.

Asperugo procwnhens L.

Decumbent or prostrate, annusi herbs, stams weak, hairy, Leaves oblong,
spathulate, sessile, hairy, hairs with bulbous base. Flowers axillary, blue.

Grows on hill slopes i maist places amidst grassss. Common acound
Milam-Martoli  area, 33004500 m. Flowers and fruits durng May
September.

1. CYNOGLOSSUM [

The genus comprises 50-60 species, distributed in temperate and subtropical
Tegions; sbout 13 species in India, J in the Biosphere Reserve.

The generic name is derived from Greek word Kyor meaning a dog and
Glossa meaning tongue, refarring 10 the rough texture of the leaves.
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Cynoglossum glochidiatum Watlich ex Benth,

Pere:nnial erect herbs, stems hairy. Leaves lanceolate, entire or slightly

spa ul L. I T | WU T U SR U TR |
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racemes, Nutlets bristly on all sides.

Common throughout the area on open hill slopes and in mixed forest at
2000-3000 m. Flowers and fruits during May  September.

4. ERITRICHIUM Schrad.

n

The genus has about 70 species; 4 or 5 in Indis; i 1o the Biosphere
Reserve.

The generic name is derived from Greek word Erion meaning wool and
Thrix meaning hair, refernng to the woolly nature of the herb.

Eritrichium canum (Benth.) Kitam.
Erect, perennial herbs, rootstock, thick woody, stems many from the base.

Radical leaves oblong-lanceolate, silky hatry. Flowers blue in terminal branched
racemes. Nutlets bristly.

Grows on hill slopes i places on sandy soils. Common around Martoli
area, 5200-4500 m. Flowering and fruiting during June September

5. HACKELIA Opiz.

About ‘40 species known in the world; 1 in India and the Biosphere
Reserve.

4 1 ™ £ —

The genus is named after P. Hackel, Professor of Agriculture Leitn Weritz.
Hackelia uncinata (Royle ex Benth.) Fischer Fig. 47.

Herbs, ca 1 m high, stems Iaxl hatr}' Rad:cal ledves ovate-cordate, laxly

)
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Common around Dibrugheta-Dharansi ares in the core zone of Biosphere
Reserve on hill slopes in open places at 3500-4000 m. Flowering and fruiting
duting June September.

6. MERTENSIA Roth
The genus comprises over 50 species; 8 in India; 1 in the Biosphere
The genus is named after Francis karl Mertens, Professor of Medicine at
Bremen, Germany.
Mertensia racemosa Benth. ex C.B. Clarke

Decumbent, annual or perennial herbs, stems weak, softly hairy. Radical

]Pﬁlvﬂ_t ﬂ\jﬂh‘ Wlth 1(‘“1\‘! ﬂfﬂlL‘ﬂ enfilv hnlm plnum-ﬂs w 1k -|-| T b =] ”nl'n}n

Ry e Y ST SRS RS S RRlauiry SRALREF 2 i Fs A ANAEYRAL ALLEAY) A1l LARwrlliaTs LU

smooth.,

Not common, on hill siopes between 2500-3500 m. Flowering and fruiting
during May - July.

7. MYOSOTIS L.

About 50 species are known of this genus; 6 in India, 2 in the Biosphere
Reserve.

The generic name is derived from Greek word Myos meaning a mouse and
Oros meaning an car, referring to the leaves which resemble ear of a Mouse.

la. Lower leaves sessile
b, Lower leaves stalked

1. Myosotis alpestris F.W. Schmidt

Tufted herbs, stes many from the base, spreading hairy. Leaves oblong,
spathulate, hairy. Flowers blue. in racemes. Nutlets smooth.

Grows on rocky hill slopes in open places, common around Martoli area at
30004000 m. Flowering and fruiting during June October.
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2. Myosotis sylvatica Hoffr.

Tufted herhs, 30-40 cm high, stams hairy; hairs spreading. Leaves oblong,
lower leaves stalked. Flowers blue, in jax racemes.

Common around Dharansi area i¢ the core zone of Biosphere Keserve on
sandy soile betweem 3300-4000 m. Flowering and fruiting duning June
Cctober.

58, CONVOLYULACEAE
(Morning-glory fanuly}

The family is represemted by about 55 genera and over 1650 species,
distributed mainly in tropical and tetoperats repions: about 30 genera and 158
species in India; 3 genera and 3 species in the Biosphere Reserve.

The plants are mostly herbs, shrobs or rarely trecs, severl are climbers,
few are thorny xsrophytes.

1a. Lcafleas, parasitic herbs 2. Cuscuta
b. Lealy bharbe 2
s Style braxched; stigma lincar 1. Convolvulus
b. Styls simplo; stigma capitate 3, Ipomoes

1. CONYOLVULUS L.

The genvs comprises 250 species, cusmopolitan in distribution; 10 species
in India; 1 in the Biosphers Reserve.

Convolvulus arvensis L.

Prostrule, twining herhs. Leaves ovatedanceclate to sagittate. Flowers
purplish white.

Common on hiil slopes around Malari and Milam in sandy soil at 3000-
1500 m. Flowering and fruiting during June  August.
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2. CUSCUTA L.

The plants are parasilic twiners, causing several damages to the plants. The
genue has about 170 species in tropical and temperate regions of 1he globe;
about 12 species ia India; 1 in the Biosphere Reserve.

Cuscuta en ea L.

==K el Lo L

Slender, twining, leafless herbs, stems pale yeliow or pinkish. Flowers
waxy white tinged with pink, io sesule globose heads.

Common on hill slopes around Dibrugheta in the core zone of Bicsphere
Reserve at 3000400 m. Flowering and fruiting during July October.

3. [FOMOEA L.

The genus comprises 500 species, mostly distributed in tropical and warm
temperate regions 60 species in India; 1 in the Biosphere Reserve.

Ipomoea purpurea (L.) Roth.
Extensive twining herbs. Leaves cordate, ovale hairy. Flowers large, pink.
Common, on way to Malari near cultivated ficlds between 1700-2000 m.

56, SOLANACEAE
{Nightshade family}

The family is represented by about 90 genera and 2000 species, distributed
mainly in the tropical and temperate regions of the globe, chief centre
being Central and South America; about 15 genera and 88 spacies in India;
3 genera and 3 species in the Biosphere Reserve.

Ia. Flowers seasils 1. Hyoseyamus
b. Flovers distincity aualked z
2a. Fruitg capsular 2. Physochlnina
b, Fruits berries 1, Salaznum

1. HYQSCYAMUS L,

The genus comprises .about 20 species; 2 in India; 1 in the Biosphere
Reserve. The leaves of some species are used as medicine.



260 BOTANICAL SURVEY OF INDIA

The generic name is desived from Greek word fyoskyames meaning Hog-
Bean. This was used in cunng asthma i Ancient time.

Hyoscyamus niger L. Fig. 48.

Perennial, erect herbhs, stems viscid. Radical leaves stalked; cauline leaves
“sessile, ovate-ovoid. Flowers pale yellow ‘or green.

£ 3000-3500 m. Flowerin

LY R LT LV & §

The leaves are used as sedative, narcotic and also in treatment of asthma.
2. PHYSCCHLAINA G. Don

The genus has about 10 species; only 1 in India and the Biosphere Reserve.
Leaves of few species are used medicinally,

The generic name is derived from Greek word Physa meaning a bladder and
Chlaira meaning cloak, referring to the inflated calyx.

Erect, gregarious, viscid, perennisl herbs, stems hairy. Leaves ovate-
oblong. Flowers greenish-yellow in terminal corymbs. Fruit capsular.

Commonly seen on hill slopes in sandy sou around Milam area at 3500-
4500 m. Flowering and fruiting during June September.

3. SOLANUM L,

The genus comprises, about 1700 distributed mainly in temperate regions
of the globe; about 40 species in India; 1 in the Biosphere Reserve.
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Fig. 48. Hyoscyamus niger L.
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The genus includes several plants nfediblz, medicinal and omamental value.

Solamumm nigrum L.

toothed. Flowers white, mumbels Fruit spherical.
Common throughout the area in valleys and temperate regions between

2000-2500 m. Filowering and fruiting during April Octoher.,

57, SCROPHULARIACEAE
(Figwaort family)

o
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casmopolitan in distnbulion; about 57 genera and 330 species ip Tndia, 8 genera
and 20 species in the Biosphere Reserve. Plants are herbs, shrubs and trees,

s0me 4re root parasite, a few are of medicinal value.
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1n. VYellpw beown, woolly tomentoes harhe ¥. Verhogrum
b. Herbs not as above z
2a. Stameog 4 3
b. Stamens 2 T
Ja. CTorolla 2-lipped 4
b. TCorolla nt 2-lipped 3
du. Tulyn 4-lobed 1. Eaphrasia
b, Talyx 3-lobed 5
5a. Upper lip of cotolla 2-labed 3. Mazus
b. Upper lip of coralla not lnbed 4. Pedicularss
ta. Prostrate herbe: leaves dimomhic 2. Hemiphragma
b. [Erect herbe; teaves not dimerphic &. Scrophularia
7a. Rootsock thick, covered with leaf base; flowers dimorphic 5. Picrorhiza
b. Rootstock not as sbove; flowers uniform 8. ¥eronica

1. EUPHRASIA L

The genus 1= represented by about 25 10 1ndia mosty in Himalayan region;
4 in the Biosphere Resarve,



PLANT WEALTH OF NANDA DEVI BIOSPHERE RESERVE 263

The generic name is derived from the Greek word Euphrasia meaning
delight, commonly known as "Eye-Bright”, some of the plants are believed to
cure certain eye diseases.

la. Distally pubescent herbs with gland tipped hairs 1, E. densiflora
b. Herbs with glandiess hairs {some times a few glandular hairs present intermixed) 2
2a. Mid lobes of bracts broadly rounded, latersl lobes barely acute £, E. plaiyphylia
b. Mid lobes of bracts acute, lateral lobes acuminate te altepudle or aristate K|
3a. Bracts evidently spreading hairy 2. E. kurcamensis
b. Bracts glabrate or puberulent, not spreading hairy 3.E. laxa

1. Euphrasia densiflora Pennell

Erect herbs, ca 18 cm high, stems branched, pubescent, Leaves ovate, with

3 pairs of lobules mostly fallen. Flowers in terminal dense spikes, white, Fruits

=S8 RS ILRIAR SeRRSOSIF Aleetia. ¥ A L Y = o as Ll B 1 L LT,

{capsuies) ca 0.6 ca long.

Grows on hill slopes in watery places. Common around Martoli area at
3000-4000 m. Flowering and fruiting during June September.

2, Euphrasia kurramensis Pennell

Annual herbs, 20-25 cm high, stems simple or branched below. Leaves
semi-glaucescent beneath, Flowers white.

On hill slopes in moist places amidst grasses. Common around Dibrugheta
in the core zone of Biosphere Reserve, 3500-4000 m. Flowering and fruiting
duning July September.

3. Euphrasia laxa Pennell

Annual erect herbs, sterns much branched. Lateral lobes of bracts acuminate
10 attenuate, puberulent to glabrate. Flowers white,

On hill slopes amidst grasses. Common around Doonagiri area at 3000-
3500 m. Flowering and fruiting during July September.
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4. Euphrasia platyphylla Peanell

Erect, annual herbs, stems slender. Leaves orbicular-ovate, obtusely lobed,
pubescent. Flowers in terminal spikes, white with violet lining inside.

On hull slopes amidst grasees around Martoly area at 3000-4500 m.
Flowering and fruiting durmg June  Sepiember,

A monotypic genus of prostrate herbs.

The generic name iz derived from Greek word Hemi meaning half and

who A F ok~
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Phiragrnd meaning partition, referring to
Hemiphragma heterophyllum Walheh

Prostrate, slender, hairy herhs. Leaves dimorphic, orbicular-cordate, ovate

o mamidmmas Dlassrsers rzelr awslloamr Ernde mvead
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Common on hill slopes mostly on steney seils around Dhoodhgangs-
Kalikora at 2400-3000 m. Flowering and fruiting during May October.

3. Mazus Lour.

The genus has about 20 species on the globe; about 8 in India: 1 in the
Biosphere Reserve.

The genevic name is derived from the Gresk word Mazoc meatting one of
the breastz, a teat, refernpy to the mouth of corolla covered with tubercles.

Mazus pumilus (Burm.f.) Stzenis

Small, procumbent, annual herbs, stems many from the base. Radical leaves
ovate. oblusely toothed. Flowers in racemes, white,



Common throughout the area in valleys in shady moist places between
2000-2500 m. Flowering and fruiting during April October.

4, PEDICULARIS L.

About 500 species of this geaus are known in the world; 100 in India; 6 in
the Biosphere Reserve. The planis of this genus are popularly known as
LOUSCWORTS.

The generic name is derived from Latin word Pediculus meaning a lower
and Pedicuiatis meaning relating to-lice, referring to the belief that infection of
sheep with lice was due to the presence of the species of Pedicularis.

la. Flowers pink or pink-purple 2
b. Flowers yellow 5
2a. Leaves alternate 1. P, bifida
b. Leaves opposite or whoried 3
3a. Beak of upper lip strongty decurved or coiled; bracts entire 5. P. pectinata
b. Beak of upper lip straight ar very slightly decurved; bracts deeply lobed 4
4a. Leaves opposite; corolla tube much longer than the calyx 4. P, porrecia
b. Leaves whorled; corolia tube slightly fanger than the calyx 2. P. gracilis
Ja. Corolia tube more than 1 em long, much exerted 4. P. longifiora var. tubiformis
b. Carolta tube short, not exerted 3. P. hoftmeisteni

1. Pedicularis bifida {Buch.-Ham. ¢x D. Don) Pennell

5

On hill slopes in temperate forests at 2200-3000 m. Flowering and fruiting
during July September.

1, Pedicularis gracilis Wallich ex Benth.

Erect, annual herbs, stems branched. Leaves whorled, pinnatifid. Flowers
pink-purple,

Common on hill slopes from temperate to alpine region between 2500-
4000 m. Flowering and fruiting during July September.
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3, Pedicularis hoffmeisteri Klotz.

Tall, eract herbs, Leaves ovate-ohlong, dentate-lobed, hairy. Flowers ca
30 em long, vellow, in termingl racemes.

Grows on hull slopes 1 mweist places amudst grasses. Common around
A Y T
Ung Uuiing

June OQctober.

4. Pedicularis lungiflora Rudelph var. tubiformis (Kictz.) Tscong

Gregarious, tufted herbs, stems many from thick rootstocks, Radical leaves
persistent, whorlad obiong-lincar, pinnatifid; cauline leaves opposite. Flowess
axillary, yellow.

Common around Milam-Martol: area, oa hill slopes in shady moist places
at 3500-450¢ m. Flowering ani! fruiting during June  Septenther,

5. Pedicularis pectinata Wallich ex Beath. Fig. 49,

Erect herba, stems branched at the base. Radica! leaves persistent, oblong,
pinnatifid; cauline leaves whorded. Flowers in terminal, dense racemes forming
spikes, pini.

Common around Himtoli and Milam-Maricli area, on moist hill slopes

amidst grasses at 3500-4500 m. Flowering and  fruiting during June
Cctober.

6. Pedicularis porrecta Wallich ex Benth.

Perennial herhs with many stems from the base. Leaves opposite, pinnatifid,
Flowers pink.

Common thronghout the area around Dibrugheta-Sarsupatal at 3500-
4200 m. Flowering and fruiting duricg June September,
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Fig. 49. Pedicularis pertinata Wallich ex Benth.
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5. PICRORHIZA Royle ex Benth.

Only 2 species of this genus are ¥nown, both are Todian, distriboted n
alpine Western Himalaya; 1in the Bipsphere Reserve. The roots of these plants
arg used as tonic and purganve.

The generic name is derived from the Greek word Pikros meamng hitter and
Rhize weaning roots, refernng to the presence of bitter alkaloid "Picrochizin”
in the roots.

Perennial herbs, ca 40 cm high, rootsiock thick, clothed with Jeaf hases,
Leaves subradical, spathulate, serrate, hairy. Flowers sky blue.
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area in the core zone of Biosphere Reserve on hill slopes amids! grasses at 3000-
4500 m. Flowering and frnting during June - July.

&6, SCROPHULARIA L.

The penus compnses gbout 300 speciss; about 23 in India, 2 in the
Biosphers Resarve.

The peneric name is derived from Latin word Scrofide, referring to the
belief that it is vseful in curring scrofule.

18, Stamens exserted; seprin rounded 1, S. himalensis
b. Suamens included; seprie acute W atienuste 1. S, calyrine

1. Scrophularia calycina Benth.

Frect herbs, ca 60 cm high, Leaves ovate-lanceolate. Flowers greemish-
purple or white, in dense cymes. Stemens included.

Around Dhansari area in the core zone of Biosphere Reserve, on vpen hill
slopes amidst gragsee at 3000-4000 m. Flowering and fruiting during May
Oclober,
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2. Scrophularia himalensis Royle ex Benth.

Erect herbs, ca 50 ¢cm high. Leaves ovate-lanceolate. Flowers green, in lax
Cymes. Stamens exserted.

On hill slopes, ascending up to 2500 m. Flowering and fruiting during June-
October.
7. VERBASCUM L.

About 300 species of the genus are known in the worid; only 6 1n India; 1
in the Biosphere Reserve.

Verbascum thapsus L.
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rerenmal nerovs, AU-7U ¢m nign, siSm SImpie, UCnstiy YeUOW-EICY woolly
tomentose. Leaves ovate-oblong, lanceolate. Flowers yellow, in termunal, woolly
spikes.

On open hill slopes, mestly on dry sandy soils. Common throughout the

area between 1500-3500 m. Flowering and fruiting during major part of the
year,

The genus comprises about 300 species; 32 in India, 4 in the Biosphere
Reserve. A few species of the genus are edible.

The genus is named in honour of St. Veronica.

1a. Main stem not terminating in inflorcscence; loaves all opposite 1. V. cephaloides

b. Main siem terminating in infiorcscence, upper leaves alteraste 2
2a. Corolla lobes 5; sepal all equal 4, V. umbelliformis
b. Corolia ssemingly 4; uppermost sepal much smalicr than other four 3
3a. Corolla 1.5-2.5 cm long; stems 10-40 cm long 2. V. himalensis

b. Corolla 0.6-0.8 cm long; stoms 5-15 cm long 3, V. macrosiemon
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1. Yeronica cephaloides Pennel!
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Erect, simple or branched,
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Flowers blue.

Around Dunagin ares on hall slopes at 2700-3000 m. Flowering and fruiting
during July Seplember.

2. Yeroniea himalencis D. Don

Herbs, 10-40 cm hiph, stems many from the. root, slender, pubescent.
Leaves ovateoblong, pubescent, sesstle. Flowers purple. Fruit oblong.

Common around Dharansi, on till slopes in shady moist places at 3200-
4000 m. Flowering and fmiting during July September.

3, Vergnica macrostemon Bunge ex Ladeb,

Perennial, hoary-pubescent, diffused herbs, 5-10 cm high. Leaves elliptic
or elliptic-ovate, sessile. Flowers blue,

Grows around Kalikana-Dhoodbgapga, Dibrugheta area on hili siopes, 2300
2300 m. Flowerng and fruiting during July September.

4. ¥eromica umbelliformis Pennell

Suberect herbs, 5-15 cm high, stems pubescent. Leaves ovate or obiong,
entire, subsessile or shortly petioled. Flowers blue, in sessile heads.

On hill slopes in shady moist places amidst grasses. Common around
Sarsupatal at 3200-4000 m. Flowering and fruiting duzring July  September,
58. OROBANCHACEAE

{Broomrape famuly)

The family comprises 13 genera and ovar 180 species, moatly distributed
in North temperate Europe and Asis and a few in America and tropics; about
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9 genera and over 54 species in India; 3 genera and 3 species in the Biosphere
Reserve.

la. Corolia lobes subequal spreading, not 2-lipped 1. Aeginetia
b. Corolla 2-lipped 2
28. Upper lip 2-lobed 3. Orobanche
b. Upper lip entire 2. Boschniakia

1. AEGINETIA L.
The genus comprises 10 species; 2 in India, 1 in the Biosphere Reserve.
The genus is named after Paul Aeginette, a celebrated Physician.
Aeginetia indica L.

Leafless, herbaceous, root parasite. Scapes solitary, covered with few scales
near the hase. Flowers solitary, purple.

In coniferous forest around Belta, 2500-2800 m. Flowering and fruiting
during August October,
2. BOSCHNIAKIA Mey,

The genus comprises 3 species; only 1 species in India and the Biosphere
Reserve.

Boschniakia himalaica Hook. & Thoms. ex Hook.f.

Robust, pale-brown, parasitic herbs, tuberous at the base. Scales many.
Flowers purplish-white.
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3. CROBANCHE L.
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1in Tha
india, 1 in the Biosphere Reserve.

The generic aame 15 derived from Greell word Orebos meaning vetch and
Anchio meaning to strangle, supposed to kill the plant on which it grows.

Ovohanche alba Stephon ex Willd.

Scapigerous, erect, glandular-pubescent, rad or purple-brown, parasitic
herbs. Scales nlternate. Flowers red brown.

Arcund Himtoil Deodi-Dibrugheta and Kalikana-Chhepobani area at 2700-
1300 m. Flowenng and fruiting during May Okctober,

59. LENTIBULARIACEAE

The tamily comprises 4 genera and 170 spocies of cosmopolitan distribution;
2 gencra and over 29 species in India, only 1 in the Bicsphere Reserve. The
plents are insectivorous herbs, mainiy found in watery, maist places.
PINGUICULA L

The penus is represented by over 40 species; only 1 in India known to occur
in alpine Himalaya; 1 in the Biosphere Reserve,

The genenc name is denved from Lann word Pinguir meaning fat,
refsiting fo the grensy appesrance of the plant,

Pinguicuta alpina L.

Erect herbs, with rosulale, entire radicai Jeaves. Flowers white with yellow
SpeAs.

Rare arotind Bhujgaz-Remni area amidst grasses at 3500-3800 m. Flowering
and fruiting dunng fune  July.
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60. BIGNONIACEAE
(Bignomia family)

in tropical regions, very few in subtropical-temperate region; only 1 speciss in
the Biosphers Reserve.
INCARVILLEA fugs,

The genus compnses about 15 species; 3 in India, 1 in the Biosphere
Reserve,

The renus is named after Fr. Pierre d° 1ncarville, hotanical correspondent
of Erench Botanist Bermand De Jussien.

Incarvillea arguta {Royic) Royle

(Glabrous, perennial undershrubs or small shrubs, stems weak, trailing.
Leaves pinnate, Flowers pink.

On rocks, around Lata-Reni area at 1900-2200 m, Flowering and fruiting
during June Augusi.

6l. ACANTHACEAE
{Acanthus family)

The family comprises about 250 penera and over 2500 species, distributed
chiefly in Amenica, Austrahia, Indomalaysia, Africa gnd Brazil; about 68 genera
and over 337 species in India; 4 genera and 4 species in the Biosphere Reserve.

1e. Carolla lohes sub equal, spreading 2
b. Corolla 2-iipped 3
2a. Cslyx 4-paricd, toothed, teeth spinous; bracts none 1. Barleria
b. Calyz S-parted, not spinous, bragts present 3. Goldfussia
Ja. Corolla pale-purple with white branched ven on the ip 4. Justicia
b, Corolls pink with faw purple spots 1. Diclipiors
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i. BARLERIA L.

The genns compnses over 23 species; 26 species in India, 1 in the
Biosphere Reserve,

Barlerna cristata 1.

Eract undershrubs. Leaves lamcealate to ovate-elliptic. Flowers viclet or
violet-white; calyx spinouns teothed.

Common i the buffer zone of the area, on rocks in shady places at 1900-
2200 m. Flowsring and fruting during March  Sepiember.

2. DICLIPTERA Juss.
The genus comprises 10 species; 7 ia India, 1 in the Biosphere Reserve.
Diclipiera roxburghiana Nees

Ercot ar nrm:umhmt nﬂre.nmnl herhs aften 'n:hnhm:r below. Leaves ovate-

lenceclate. Flowers pink-purple, combined in terminzl spikes.

In the buffer zone, Lata-Reni area at 1900-2200 m. Flowering and fruiting

'Y S S b bk
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3, GOLDFUSSIA Nees

3 specics, Ny distnbuted 1 Himalayas, Philippioe
mnsidsred congeneric with Srrobilanikes Bl.

The genuz is named after George. A. Goldfuss, Professor of Natural
History at Bonn, Germany.

Goldfussia dathowsiana Nees

Tall, perenniai herbs. Leaves elliptic-ovate, toothed. Flowers blue, clustered
in shart spikea.
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Around Lata-Belta area at 2000-2600 m. Flowering and fruiting during
June-November.

4. JUSTICIA L. (Sensu stricto)

The genus comprises over 100 species; 20 in India, only 1 is present in the
Biosphere Reserve.

The genus is named after James Tustice, Scottish Horticulturist and Botanist.
Justicia procumbens L. var simplex (D. Don) Yamazaki

Much branched, erect or ascending, hairy herbs. Leaves ovate or ovate-

lanceotate, shortly petioled, Flowers pale purple.

Common around Lata-Surpaithola area at 1900-2200 m. Flowering and
fruiting during March  October.

62, LAMIACEAE
(Mint family)

The family comprises about 180 genera and 3500 species, distributed
throughout the globe; about 64 genera and over 380°species in India, mainly in
mountainous region, 18 genera and 32 species in the Biosphere Reserve. These
are mostly aromatic herbs, many of them are of utmost economic value.

Ia. Flowers 2-lipped 2
b. Flowers not 2-iipped, regular 16
2a. Stamens 2 15. Salvia
h. Stamens 4 3
Ja. Lower lip of the corolla distinctly 3-lobed 4
b. Lower lip of coralia entire or lateral lobes very small 5

4a. Lower lip of corolla boat-shaped; flowers in Iax panicles or in racemes
13. Plectranthus

b. Lower lip of caralla not boat-shaped 6. Lamium
5a. Calyx 2-lipped 6
b. Calyx not 2-lipped, teeth cqual or so 10
ba. Corolla wbe sharply recurved 14, Scutellaria

b. Corolla tube straight 7
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Ta. Flowers while, calyx 15-necved Y. Yracocephalum
b.  Flowers pink purple of purplizsh-violel or bluz; calyx 10-13 nerved 5
Ba. Culyx mouth closing siter Nowering 14, Prunella
b, Calyx mouth remaining open siler flowering 9
9a. Flowers pink-putple; leaves less then 1.3 cm long L&, Thymus
b.  Flowers blug; teaves more than | om loag 2. Chropudium
10a. Upper Lip of the coralla concave ar hoad like 11
b, Upper lip of the corolla flar or nearly 3o 13
118, Innet or upper pair of stamens lonper than the outer or uwpper pad I}, Nepeta
k. Cuter or lower paic of the stamcas longer than the inmer or upper oncs 12
12a. Calyx with 10 westh . T Leacas
b. Calyx 5-toothed ' 14
13a. Flowers less than 2 cm long, pink sported with purple 17. Stachys
b. Flowers moere thas 2 con long, blue purpic 12. Phlomis
l4a, Leaves .5 am of tiore long 15
b. Lcaves less than 1 cm long %, Micromeria
158, Flower in axitlary whorls, bluc or lilac 1
b. Flowcrs in short spikea, pink or puk-purple 11, Origanum
t6e. Whorls of flowers axillary, secund;, calyx 15-nerved 5. Hyssopus
b. Whorls of flowers not recund; calyx [0-nerved L. Ajuga
17m. Bramens in unequal pair, flowers whise, purple or yellow 4. Elsholtzia
b. Stamens it equal pair flowers lilac 8. Meniba
1. ATUGA L.

The genus comprises 50 species in the world out of which 7 are present in
India and in the Biosphere Reserve.

la. Leaves eatire or subentire; flowera blue 1. A. parvillora
b, L[saves crensie; flowers pinkish-whits 1. A, hrachysiesmon

1. Ajugs brachystemon Maxim.

ostrate, perennial herbs, stout with woody rootstocks,
stems many from the base. Redical leaves oblong-ovate, spathulate; cauline
sessile. Flowers minute, in whorls forming terminal dense spikes, pink.

Moo mebnand
il BILLILFAT L WL

Commen around Martoli area on hull slopes and in rock crevices at 2000-
3506 m. Flowering and fruiting during April  October,
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2. Ajuga parviflora Benth.

Perennial, procumbent, low herbs with stout rootstock, stem branched,

pubescent. Leaves ovate-oblong, spathulate, purple beneath. Flowers in dense
spikes, blue,

Common throughout the area on hill siopes, 1500-4000 m. Flowering and
fruiting during May October.

2. CLINCPODIUM L.

The genus comprises about 10 species, mainly in North temperate regions
of the globe, about § species are known in Indis; 1 in the Biosphere Reserve,

A few are of medicinal importance.

Chlinopodium umbrosum (M. Bieb.) C. Kach.

Decumbent or erect, annual herbs, stems hairy. Leaves ovate, toothed,
acute, petiolate, hairy. Flowers in clusters, blue.

Common throughout the area under forest cover amidst grasses at 1800-
2700 m. Flowering and fruiting during April October.
3. DRACOCEPHALUM L.

The genus has about 50 species; 8 in India; 1 in the Biosphere Reserve. A
few are cultivated for the oil extracted from the leaves.

The generic name is derived from Greek word Drakon meaning dragon and

Kephale meaning head, referring to the appearance of the heads of the
flowers.

Dracocephalum heterophyllum Benth.

Annual or perennial, decumbent or prostrate, annual herbs. Flowers white,
tinged with purple. Roots are used as vegetable.
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Common throughout the ares on hill slopes, mostly on open sandy soils at
I00-3800 m. Flowering and fruiting during July September.

4. ELSRHOLTZIA Willd.

The genus comprises about 40 species; 12 in India; 4 in the Biosphere
Reserve. A few are knowa for yvielding essential oil.

The genus is named afier Johann Sigismund Elsholtzr, a German
botanist.

la. Bpikes upto 20 cm long; large undershrubs 2. E. fruiicosa
b. Spikes less then ¥} em long; ansual herbs 2
21a. Emall, tendér herba, upw 10 cm high 4. E, strobilifors
b. 15-80 cm high herbs 3
3a. Bract rounded or broadly ovate; nutleis opayue 1, E. eriostachya
b. Bracta parrow, linear subobhte or acicular; nutleta shining 1, E. stachyadia

1. Eisholtzia eriostachya (Benth.) Benik.
Erect herbs, 10-60 cm high, ¥
hairy. Leavas oblong, ovate-oblong, denticulate. Flowers yellow, in solitary
spakes,

Common throughout the area around Deodi-Dibrughets, Dunagiri snd
Malari on hill slopes amidst grasses at 3000-4500 m. Flowering and froiting
during July September.

2. Elsholtzia fruticosa (D. Don) Rehder

Tall, erect herbs, upto 1.2 m high, aromatic, Leaves lanceolate or elliptic
lanceclate, pubescent. Flowers white, in tong spikes.

nmsanm alnmoe thoa headal matlh oed fo cmles
th aod in mixed forest sround Lata-Beiia dred,

st 2000-280C m. Flowering and fruiting during June Sepiember.
1. Elsholtzia stachyodia {Link) Raizada & Saxenn

Erect herbs, upto %0 cm high, aromatic, Leaves ovate, toothed, pubescent,
flowere while.
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Common on hill slopes around buffer zone area at 1500-2700 m.
4. Elsholtzia strobilifera {Renth.) Benth,

Small herbs. Leaves ovate, crenate. Flowers pale-purple, arranged in cone
like spikes.

Common around Dibrugheta-Sarsupatal and Bagus basa-Rupkund ared on
hill slopes at 3300-4700 m, Flowering and fruiting during June October.
5. Hyssopus L.

The genus comprises about 15 species, only one species in India and the
Biosphere Reserve.

A few are of medicinal importance.
Hyssopus officinalis L.

Perennial herbs or undershrubs, stems much branched, glabrous. Leaves
sessile, entire, obtuse, Flowers bluish-purple.

Common around Malari area on open hill slopes, mostly in sandy soils at
2800-3400 m. Flowering and fruiting during July Séptember.

6. LAMIUM L,

The genus is represented by approximately 40 species in world; 3 in India,
2 species in Nanda Devi Biosphere Reserve.

The generic name is derived from the Latin word Lamios meaning the
throat, referring to the form of the flowers.

la. Leaves ovate, deeply and irregularly toothed, acuminate; flowers white 1, L. album
b. Leaves orbicular, crenaie, obtuse; flowers pink 2. L. ampiexicaule
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I. Lamiwm album L.

Erect, annus! berbs, stems strorgly ribbed, hairy. Leaves ovate, irregularly
and deeply toothed, acumtnate, hairy. Flowers crowded in axillary whorls,

wmd_Cx
+

Common arcund Martoli area on hill slopes at 2000-4000 m. Flowenng and
froiting during April September,

2. Lamiumn amplexicaule 1.

Dacumbent, annual herbs, stems bairy. Leaves orbicular, crenate, obtuse,
hairy; upper sessile; lower petiolate. Flowers crowded in axillary whorls,
piakish.

Common on hill slopes in open places around Martoli-Milam area at 3000-
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7. LEUCAS R. Br.
The genus comprises aboui 110 species, distributed mainly in tropica
America, West Indies, Africa and Indo Malesia; 40 species in India, 1 in the
Biosphers Reserve,

The generic name is derived from Greek word Lewkos meanmg white,
referring to the colour of the flowers.

Leuwcas lanata Benth.
Erect, persnnial herbs, stems white si]ii;_',r o tomentose. Leaves ovale,
cregate, saftly white silky, tomentose. Flowers clustered jn axillary whorls,

whiite,

Common througheut (ke area on rocks end on hilf slopes in cpen places, at
1500-2500 m. Flowering and fruiting during Apnl November,
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8. MENTHA L.

The genus has about 25 species, distributed mainly in North temperate
region of the globe; ca 6 species in India, 1 in the Biosphere Reserve.

Aromatic herbs. A few are of great economic importance.
The generic name is derived from the Greek word Mintha meaning mint.
Mentha longifolia (L.) Huds.

Erect, annual or perennial herbs, stems hoary pubescent. Leaves lanceolate,
ovate or oblong. Flowers in spikes, small, lilac.

Common on hill slopes mostly in open places in sandy sotl around Malan
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9. MICROMERIA Benth.

About 100 species of the genus are known in the world; 3 in India,
distributed mainly in Himalaya; 1 in the Biosphere Reserve.

The genenic name is derived from the Greek word Mikros meaning smail
and Meris meaning part, referring to the small flower.

Micromeria biflera (Buch.-Ham.) Benth.

Procumbent or nrostrats perennial, aromatic herbs, stems slender
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branched, hairy. Leaves ovate-elliptic, acute, Flowers crowded in axillary
cymes, pink.

Common throughout the forest areas in open places and in rock crevices
at 1800-3500 m. Flowering and fruiting during March  October.

The genus has about 250 species, distributed in temperate Eurasia, North
Africa and mountains of tropical Africa; about 35 species in India, almost 2l
confined to temperate and alpine Himalaya; 4 in the Biosphere Reserve.
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The gepetic name is derived from the Latin word Nepa meaning scorpion.

la. Floral whorls in panicles 4. M. lracophyiia
b. Floral wiorls in spikcs 2
Za. Lzavea white wmentosc 1. N. discolor
b, Lsevca ot white inmeniose 3
Ia. Lesves distincliy sialied; fowers purple-blae 3, N, laevigata
h. Leaves acssile or subsessile; flowers deep blue 2. N. eriostachya

1. Nepeta discotor Royle ex Benth,

Annual o1 perennial herbs, with eloagated, motstock, stam weak. Leaves

broadly ovate, small, white tomentose. Flowers white or pale-blue.

i oyl stia, JL1AMERR. WLEEME L. 1 ALFRFRLZ

Common on hill slopes amidst grasses around Donagin and Deodi-Rampi
area at 2400-3300 m. Flowenng snd fruiting during July September.

2. Nepetr eriostachya Benth.

Erect, sparsely hairy, herbs. Leaves broadly ovate, sessile or subsessile,
Flowers deep blue, in spicate whotls.

On hill slopes and in mixed forest arcund Tolma-Himtoli and Donagiri area
at 2500-3500 m. Flowerng and fruiting during July October,

3. Nepeta laevigata (D. Don} Hand. -Maz.

Erect, sparsely hairy, herbs. Leaves ovate or triangular. Flowers purple
blue, i spicate whorls,

On hill slopes and in mixed forest sround Tolma-Himtoli and Donagiri area
at 2500-3500 m. Floweting and fruiting during June October.

4, Nepeta leucophylta Benth.

White tomeniose, erect berbs. Leaves ovate with distingt stalk, cordate &t
pase, Flowers lilac-blue,
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Around Jumma-Donagin area, 2500-3000 m. Flowering and fruiting during
July October.

I1. ORIGANUM L.

The genus has about 20 species; 1 in India and the Biosphere Reserve.
Essential oil, extracted #rom a few species, is used in soap industry.

The generic name is derived from the Greek word' Oveos meaning a
mountain and Garos meaning Joy. Populady known as "Joy of Mountain”
referring to scent and colour of its flowers.

Origanum vulgare L.

Erect, aromatic herbs, 30-70 cm high, stems hairy. Leaves ovate, enlire,
petiolate, Flowers small, clustered, purplish-white or pink.

Common throughout the area on hill slopes amidst grasses and along the

bridal paths at 15004000 m. Flowering and fruiting occurs during July-
October,

12. PHLOMIS L.

The genus is represented by 10 species in the world; 11 in India and two
in Nanda Devi Biosphere reserve area.

la. Leaves densely hispid; bracis spinescent; flowers pink 2. P, macrophylla
b. Leaves hairy; bracts simple; flowers bluc 1. P. bracteosa

1. Phlomis bracteosa Royle ex Benth.
Erect, annual or perennial herb, stems strongly 4-angled, hairy. Leaves

ovate, crenate, acute, base caudate. Flowers crowded in axillary wheorls,
bluish,

Common around Martoli-Milam and Himtoli area on hill slopes at 3400-
4500 m. Flowering and fruiting during July October.
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2. Phlomis macrophylla Wallich ex Benth,

Tall, erect, annual or perennial herbs, stems hairy. Leaves ovate, crenale,
hairy. Flowers crowded in axiliary whorls, pink.

Commeon on hill slopes around Martol-Milam area on hill zlopes at 3000-
3000 m. Flowering and fomting duning May  September.
13. PLECTRANTHUS L'Hent
The genus comprises ca 250 spacies mainly distributed 1 tropical Africa to

Japan, Malzysia, Australta and Pacific, ca 30 species in India; 3 species in the
Blosphere Reserve.

la. Lower sucface of leaves white tamentose 1. I, rugosus
b. Lower surface of loaves nat white tomentose 2
2a, Carglia tebe straight 1, P, siriatus
b. Cerolla tube abruptly decurved 1, P. japonicus

1. Plectranthus japonicus {Burm.f.) Koidzuma

Erect, perenmiail herbs or undershrubs. Leaves ovate-lanceolate. Flawers
biue or violet.

Common on slopes in mixed forest and cn slopes amidst Impations Sp..
around Tolma-Himtoli and Dooagiri ares at 2500-3000 m. Flowering and
fruiting dunng July October.

2. Plectranthus rugosus Wallich ex Benth.

Tall, erect, deansely pubescent, perennial herbs or undershrubs. Leaves
oblong or ovate, toothed, Flowers white.

Commen throughout the area 2t 2000-3000 m. Flowering and fruiting
during July October.
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3, Plectranthus striatus Benth.
Erect herbs, Leaves ovate, dentate-crenate. Flowers white.

Common throughout the buffer zone area around Tolma, Jumna and Lata
area at 2200-3000 m. Flowering and fruiting during July October.

14. PRUNELLA L.

The genus comprises 7 species, distributed in temperate Eurasia, North west
Africa and North America; only 1 species in India, and the Biosphere
Reserve,

Prunella vulgaris L.

Annual, erect, hairy herbs. Leaves distinctly stalked, ovate. Flowers violet,
in terminal clusters,

Common throughout the temperate and subalpine

Flowering and fruiting during June October.

15. SALviA L.

The genus comprises about 700 species, distributed mainly in tropical and

temperate regions of the globe: ahout 25 species in India, 3 in the Biosphere

= LH 3 5 e s i =

Reserve.

'ﬂ'ﬂ'

The generic name 1s derived from a Latin word Salvus meaning whole,
well-preserved, in allusion to the qualities attributed to Sage. In early times
sage has been used for curing all kinds of diseases, for stuffing meat and
game.

ia. Flowers yellow 3. S, nybicola
b. Flowers blue 2
2a. White, woolly, tomeantose herbs; loaves sessile 2. 5. lanata

b. Hairy herbs; leaves stalked 1. S, hians
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1. Salvia hians Royle 2x Benth.
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hastate or cordate, toothed, petiolate. Flowers blue.

Common throughout the area in forest areas in shady places at 2700-
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2. Salvia lanata Roxh.

White, woolly tomentose, erect herbe. Leaves oblong, zessile, floral leaves
targe, orbicular. Flowers blue.

Around buffer zone area at 2200-270G m. Flowering and fruiting during
June September.

3. Salvia nubicola Wallich ex Sw. Fig. 50.

Tall, erect, viscidly bairy herbs. Leaves cremate, ovate-oblong, stalked.
Flowers yellow.

Commoa threughowt the area at 2300-3000 m. Flowenng and fruiting
during July Octaber.

16, SCUTELLARA L.

The geaus comprises 300 species in the world; gbout 17 in India, 2 in
Nanda Devi Bioephare Reserve.

The generic pame is derived from the Latin word Scarelle meaning a litde
sawcer of shield, referring to the form of fruiting calyx.

la. Flowers blus; petioles more than | em long 1. 5. discolor
b. Flowess white, yellow inside; petioles less than L ¢m lung & &, prostrata
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Fig. 50. Salvia nubicola Wailich ex Sw.
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1. Scutellaria discolor Colchr.

Decumbent or erect, perennial herbs, stems rooting st the base. Leaves
ovate, elliptic-gvate, petiolatz. Flowers blue in racemes.

Common throughout the arca in temperate [orest area om il slopes amidst
grassed at 1400-2200 m. Flowering and fruiting during April October.

2. Scutellaria prostrata Jacg. ex Benth. Fig. 51.

Prostrate, anmual or perenoial, mfted, small herbs with thick rootstock,
stems branched. Leaves ovalke, obmsely ioothed, pubescent or omentose.
Flowers crowded in condepsed spikes, white cutside, yellow inside,

Common around Martoli-Mitam area along the bridal path and on open hill
slopes in sandy soils at 3000-3500 m. Flowering ¥ind fruiting during Tune
September,

17, STACHYS L.

The genus comprises ca 300 species distributed 1n Northern apd Soutbemn
tropical and subtropical regions excluding Australia and MNewzealand; ca 9
species in India 1 in the Biospbere Reserve,

Stachys sericea Wallich ex Benth.

Tall, erect, lomentose herbs. Leaves ovate or oblong, cordate. Flowers
purple.

Commen on hill stopea throughout the buffer zone area around Jumma-
Dotagin arsa at 2500-3000 m. Flowerng and fruiting during July  October.

LE. THYMUS L.

The genvs compnses about 300 species; 2 in India 1 in the Biosphere
Keserve. Spongy aromatic herbs.

Leaves of a few species are used an vepetable,
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Fig. 51, Scutellaria prostrata Jacq. ex Benth.
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The generic name is derived from Greek word Thumes meaning courage,
strength derived from Thyo meaning to perform sacrifice.

Thymus linearis Beath.

Prostrate or procumbent, perennial, tufied, aromatic herbs, stems slender,
branched. Leaves ovate-lanceolate. Flowars crowded in small termina) spikes,

pink purple.

Common on vpen hill slopes forming gregarious patches in dry sandy soil,
at IG00-4500 m. Fiowenng and fruning duning June Orctober.

63, PLANTAGINACEAE

The family comprises 3 genera and over 270 species, widsly distributed
throughout 1he globe; | genus and 10 species 1n India, 1 genus with 1 species
is found in the Biosphere Reserve.

1. PLANTAGO L.

The genus has over 2635 species mostly cosmopolitzn in distnbution; 10
gpecigs in India, 1 in the Biosphere Reserve.

The scientific name Plantago meaning sole of the foot.
Plantago himaisica Pilger

Perennial herbs. Leaves elliptic-ovate with 3-5 rain veins. Flowers greenish
white, on cylindnc spikes.

Common around Reni-Kaltkona arex on hitl slopes at 2200-2600 m.
Flowaring and fruiting dunng May September.,

4. NYCTAGINACEAE

L R N TR T SN T
(rOUi-uF CIOCH family}

The family comprises 30 genera and over 290 species, chiefly distributed
in tropics, abundani in America; 4 genera apd 16 species are known in India,
i gemus with I species in the Biosphere Reserve.
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1. BOERHAAYIA L.
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The. genus is named after Herman Boechaav, & famous Dutch Physician and
Professor of Botany.

Boerhaavia diffusa L.

Erect, decumbent-ascending to scrambling, perennial herbs, stems tinged
with purple. Leaves 1n unequal pairs. Flowers bright purple.
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65. ILLECEBRACEAE

Though the family is being trested by several workers under family
Caryophyllacese, Hooker {1885) hag been followed in the present work.

The family compnises about 17 genera and 70 species, distributed mostly in

wartn dry regions; 1 genus and species in India and the Nanda Devi Biosphere
Reserve.

Annual or perennial herbs, Flowers small, petals abszot.

HERNIARIA L.

The genus comprises about 35 spacies, distributed in Europs, Mediterranean
ta Afghanstan and South Africs, 3 in Indin, 1 in the Biosphere Reserve.

Hernigria hirsuta L.

Small, prostrate, tufled, perennial herbs. Leaves small, narrowly ovate,
greenish-hrown. Flowers minute, green.



On open hill slopes in sandy soil around Milam area at 3000-3300 m.
Flowering and fruiting during July September.

66. AMARANTHACEAE
{Amaranth family)

The family compnses about 65 genera and over 850 species, mainly
distributed in tropical and temperate regions of the world; about 17 genera
and over 50 species in India, 4 genera and 5 species in the Biosphere
Reserve.

ta. Flowers crowded in globose spikes 4. Cyathula
b. Flowers crowded in short or long spikes 2
2a. Bracts not spinescent 3. Celosia
b, Bracis spinescent 3
3a. Flowers in long, terminal, simple spikes 1. Achyranthes
b. Flowers in short, axiilary spikes, or in panicles 2. Amaranthus

b A ATIUT A LTI T
1. AWLIILIRAIYLIE La

The genus comprises sbout 50 species; 4 in India, 2 in our area,

The generic name derived from Greek word Achuron meaning chaff and
anthos meening flower, referring to the chaffy nature of perianth.

la. Spikes shout 10-20 cm long, robust; leaves icathery 1. A, aspera
b. Spikes 5-10 cm long, slender; lcaves not leathery 2. A, bidentata

1. Achyranthes aspera L.

Anpual or perennial, erect herbs. Leaves ovate to orbicular-ovate or elliptic-
ovate, thick leathery. Flowers crowded in terminal robust spikes.

Common throughout the buffer area at 1800-2200 m. Flowering and fruiting
during May September.
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2. Achyranthes bidentata Blume

Perennial, erect herbs. Leaves elliptic-ovate, lanceolate or orbicular-ovate,
thin. Flowers crowded in terminal, slender spikes.

Common in the buffer zone area at 1800-2000 m. Flowering and fruiting

during May-October.

Z. AMARANTHUS L.
The genus comprises over 50 species; 20 in India, only 1 in our area.
The scientific name is derived from Greek A meaning not and Mairaino

meaning lo wither amarantos meaning unfading, referring to long lasting
qualities of flowers.

Amaranthus paniculatus L.

Erect, ca 0.8-1.5 m high herbs with narrowly ovate leaves. Flowers red or
yellowish, in terminal panicies.

Commonly cultivated throughout the area and also found as an escape.
3. CELOSIA L.
The genus has over 60 species; 4 in India, only 1 in our ares.

The generic name is derived from a Greek word Kelos meaning bumnt of
blood-spot, referring to the red colour of the flower in some of the species.

Celosia argentea L.

Annual, erect herbs. Leaves elliptic-ovaie or thomboid. Flowers red, purple
or yellow, erranged in dense, ¢ylindrical spikes.

Aoy W ¥ 3

Commeon in the buffer zone area at 1800-2200 m. Flowering and fruiting
during August November.
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4, CYATHULA Blume

The genus comprises over 25 species; 4 in India; only 1 in the Bicsphere
Reserve,

Cyathuta tomentosa (Rotk) Mog.

Straggling, densely tomentoss, wndershrubs, Leaves elhiphic-lanceoclate,
Jdensely tomentose beneath. Flowers arranged 10 globose spikes.

In buffer zone area at 1900-2200 m. Flowering and fruiting in Juna
Cctober.

The family comprises about 102 genera and over 1400 specics, chiefly
distributed In Austrahia, the pampes, the Prairies, the Mediterrapean coast,
Central Asia, South Africa, Coast of West Caspian and around the shores of
Red Sea; about 16 genera and 40 species in India, 2 genera and 6 species in the
Biosphere Reserve.

ln. Leaves broswn wemsatoss; flowers unisexual, farile fliwers axitlary,

solitary 1. Axyris
k. Leaves nol brown womentess; flowers biscxual, clustered in mxillary
and terminat spokes L. Chenopodium
1. AXYRIS L.

The genus comprises over 7 species; 1 in India und the Biosphere
Hesarve,

The penenc name is derived from a Greek word Axyros meaning rough,

oel e
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Axyris hybrida L.

Annual, erect, stout herbs, Leaves ovate, brown lomentose. Male tlowers
cluslered in axillary spikes; female flowers axillary solitazy.

Common on hill slopes arcund Martoh arca st 2600-3500 m. Flowering and
fruiting during July September.

2. CHENOPDDIUM L.

‘The genus comprises over 110 species; 8-10 in India; 5 in the Biosphere
Resorve.

The generic name is dorived from Greek word Chen meaning a goose and

Podion meaning a Jittle foot, referring to the shape of the leaves in some
spacies.

la. Strongly aromatic herba 2. C. bolcys
%, Mon arometic or slighily fortid herbe 2
Za. Sepuls 1.3, succulent 3. C. Toliosun
b, Bepals 5, thin A
An. Leaves broadly wriangular, shining 4. . hyhridum

. Leaves not triengular, mealy 4
4a. Leaves rthomboid or deltoid, upper one lobed 5. C. opulifofiuin
b. Leaves ovate or lenceolale, not lobed 1. C. album

1. Chenopodium afbum L.

Efect, anmual herbs, Leaves variable, purple tinged. Flowers greenish.

- L [0 DU SO T YUY ..,
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and fruiting during Apal  October.

rimm el THso a1
w AT il

2. Chenopndium hotrys L.

Strongly aromatic, glandular kerbs. Leaves oblong, lobed. Flowers minute,
creenish.

[ o B o YR, LA | I EOe [ M. |, I, ¥ T T e X T B
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Flowering and fruiling during July  August.
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3. Chenopodium foliosum (Moench) Aschers.

Erect, shghtly foetid herbs, Leaves tnangular, hastate or deltoid. Flowers
munute, gréenish, calyt succulent.

Around Malasi area at 2800-310¢ m. Flowering and fruiting during July
Allgust.

4. Chenopndium hybridum L.

Erect. glabrous, shining herbs. Leaves broadly triangular. Flowers minute,
greenish.

Around Malan arca on hill slopes at 2800-3000 i, Flowering nnd Truiting
dunng Toly  Angnsi,

5. Chenopodium opulifolium Schrad ex Koch & Ziz.

Erect or ascending herbs. Leaves rhombaid or deltoid, upper leaves lobed,
Flowers munute, greenish.

Around Malari area on hill slopes at 2800-3000 m. Flowering and fruiting
during July August.

68. PHYTOLACCACEAE
(Pokeweed family)

The family comprises about 12 genera and over 100 species chuefly
distniuted in tropical America and South Africa; 2 penera and 2-3 species are
present ia [ndia, 1 genus with 1 species in the Biosphere Reserve.

PHYTOLACCA 1.
The genus comprises over 35 species; about 2 in India: 1 in our area.

The generic name is derived from Greek word Phyton meaning a plant and
Latin word Lacca meaning lac derived from Hindi word lakh, in illusion to the

colour of the Fruit and staining qualities of the fruit juice. These are commonly
known as Pokeweed,



Tall, erect, stout herbs, stems succulent. [eaves broadly lanceolate, Flowers
pale green.

Around Lata-Beltakharak, 2000-2600 m. Flowering and fruiting dunng
August September. Also cultivated for vegetables.

6%. POLYGONACEAE
(Buckwheat or knotweed family}

The fa }*hn:_

I-v

ut 40 penera and 800 spec 1
temperate regions of the warld, 12 genera and about 110 species in India, 10
genera and 23 species in the Biosphere Reserve.

e

la. Inner sepals enlarged in fruit, flowers unisexual 10. Rumex
k. Ianer sepals not enlarged in fruit, Nlowers bisexval 2
2a. Nuis winged 3
b, Nuis not winged (winged in Fallopia) 4
3a. Leaves large, mare than 12 ¢m Jong; nutlets mostly 3-winged 9. Rheumn
% Leaves smali, iess than 6 cm long; nuts mosily Z-winged 6. Oxyria
4n. Nuts partially enclosed in the perianth 3. Fagopyrum
b. Nuts completely enclosed in the perianth 5
Sa, Stipules minute, 2-pariiie 5. Koenigia
b. Stipules tubular 6
6a. Extensive herbaceous climbers or twiners 4. Fallopia
b.  Erect or prostrate herbs, not climbers or twiners 7
7a. Flowers fow in axillary clusters 8. Polygonum
b. Flowers in spiciform racemes, in globose heads or in panicles B
Bs. Stipules truncate, ciliate 7. Persicaria
b. Stipules not as above 9
9a. Flowers in spiciform racemes 2. Bistorta
b.  Flowers in panicles 1. Aconogonum

1. ACONOGONUM Reichnb.

Perennial or annual herbs, stems succulent or simple, branched. Leaves
broad ovate-elliptic, elliptic-oblong or ovate cordate. Flowers in panicles,
greenish or white.
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is. Stoms succulent, pals; leaves ovate-cordate 1. A. rumicifeliom
b. Stems neither succulent, nor pale; leaves ovare-alliptic or
elliptic-rhiong i, A. molis

I, Aconegonum molle {D. Don) Hara

Erect, perenniel herbs, wndershrubs or shrubs, stems much branched.
Leaves up to 14 cm long, ovate-cliiptic or etliptic-obloag, entire. Flowers white,

numeroug, minula m axillary bamicles,
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Common on hill slopes in watety places on tempersle Lo alpine hill slopes,
20004000 m. Flowering and frusting during July  Cetober,

1. Aconogonum rumicifoliom (Royle ex Bab.) Hara

Herbs, ca 60 cm high, thick, pale stems succolent. Leaves broadly ovate-
cordate. Flowers in terminal and axillary dense panicles, green.

Commeon on hill slopes in shady places around Dipnagin and Bhupygar-Ramnj
aren, 320040} m. Flowenng and froiting during August October.

2. BISTORTA Scop.

Arnnual or perepnial, erect or procumbent herbs. Branches simple or

trailing. Leaves vanously chaped, linear-chlong, ovate-lunce

lanceolate, crenulate or entire. Flowers in terminal spikes, while-pink or
pink.

1a. Stemeé branched, branches prosiraie of railing; leaf marginé

recurved 2. B. vaccinilolia
b, Stems simple 2
2a. Tufted herbe; leaves oblong-cliiptic or elliptic-lenceolate t. B affinis
b,  Not malted; icaves lincar or lincar-chlong 3. R, vivipara

1. Bistorta alTims {D. Don) Gresne

Tufted, perennial herbs, roetstock thick, stems simple. Leaves oblong-
elliplic or eliiptic-isnceolate, crenuiate. Flowers pinkish-white, in terminal
spikes,



PLANT WEALTH OF NANDA DEVI BIOSPHERE RESERVE 299

Common throughout the area in cold temperate to subdlpine hill slopes
amidst grasses, 2000-4500 m. Fiowering and fruiting during June - September.

2. Bistorta vaccinifolia (Wallich ex Meisn.) Greene Fig. 52.

Tufted, procumbent, perennial herbs, rootstock stout, woody, stem branches
traifling. Leaves ovate-lanceolate. Flowers pink, crowded in terminal, loose
spikes.

Common throughout the area in moist places, on rocks and on rocky hill
stopes, 2500-4500 m. Flowering and fruiting during July October,

3. Bistorta vivipara (L.} 5.F. Gray
Annual ot perennial, herbs 30-50 cm high, erect. Radical leaves long

petioled, linear or linear-oblong, crenulate. Flowers crowded in dense spikes,
pink.

Common on the hill slopes around Dharansi, Malari and Dunagin area in
shady moist places, 3000-4000 m. Flowesing and fruiting during July

3. FAGOPYRUM Mill.

Erect, annual or perennial herbs, stems branched. Leaves triangular
glabrous or hairy. Flowers in axillary or terminal cymes or in panicles white or

pink.

The genus is represented by 5 species in the world; about 3 tn India, 2 in
the Biosphere Reserve.

The generic name is derived from Latin word Fagus meaning a beech tree
and Pyros meaning wheat, referring to Buckwheat, producing grain ltke seeds
and each shaped like & beech nut.

n. Flowers white, in panicles; pubescent herbs 1. F. dibotrys
b. Flowers pink, in axitlary or lerminal cymes, giabrous hezbs 2. F. esculentum

1. Fagopyrum dibotrys (D. Don) Hara

Annual or perennial, erect herbs, stems branched, sparsely hairy. Leaves
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Fig. 52, Bistorta vaceinifola (Wailich ex Meisn.) Greene
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triangular or hastate, angles acute. Flowers numerous, in terminal and axillary
lax panicles, whiie.

Common throughout the area on moist grassy hill slopes, 2000-4000 m.
Flowering and fruiting during June September.

2. Fagopyrum esculentum Meench

Annual or perennial, erect herbs, stem glabrous. Leaves tnangular or
hastate. Flowers pink, in axillary and terminal cymes.

The plant is commonly known as *Ogal’ in the area and is being cultivated
ali around. The plant in wild state grows sround villages, 2500-4000 m.
Flowering and fruiting during July October

4. FALLOPIA Adans.

Extensive herbaceous climbers, twining or prostrate herbs. Leaves ovate-
cordate. Flowers pale green in axillary, stalked racemes. Nuts winged.

The generic name is derived from greek word Fallo meaning to deceive and
Open meaning opening or hole.

la. Extensive herbaccous climbers; pedicels winged at the base 2. F. plerocarpa
b. Twining or prostrate herbs; pedicels usually winged below the middle
1. F. dumetorum

1. Fallopia dumetorum (L.) Holub

Twining or prostrate herbs. Leaves broadly ovate-cordate. Flowers pale-
green fruiting perianth broadly oblong or ovate. Nuts broadly winged.

Not common, on hill slopes around Malari area, 3000-3500 m. Flowering
and fruiting during July September.

2. Fallopia pterocarpa (Wallich ex Meissn.} Holub
Extensive herbaceous climbers, stems ribbed. Leaves ovate, entire base

cordate. Flowers pale green, in small axillary, stalked racemes, tepals winged.
Fruits winged.
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Climbmg over bushes on hull slopes, 1500-30(K m. Flowering and fruiting
during July Getober.

3. KOENIGIA L.

The genus compnises over 7 species, distributed mainly in temperate
Himalaya, East Australa and South America.

Koenigis delicatula {Maissn )} Hara

Berbs, stems, 5-10 cm high, stems delicate, fliform, purplish-green.
Leaves small, ovate, sessile. Flowers minute, green,

M hill glorwse avaiiied Tihavanel and Thvanaa
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fruiting duning July September.

. OXYRIA Hill

The genus is probably monotypic. The generic name is derived from Gresk
word Oxye meaning sharp or bitter iaste.

Oncyria digyns {L.) Hill

Erect, perennial herbs. Rootsiock thick, stems soft, glabrons, many from
the base. Leaves radical, orbicolar-reniform. Flowers in terminai lax racemes,
pink. Fruit wiaged.

Comsnon in dry region on open sandy hill slopes, 2500-4500 m. Flowering
and fruiting during June September.
f. PERSICARIA Mill.
Annual or pecennial, erect or prostrale herbs, Lesves ovate-elliptic, ovate-

tunceclate or elliptic-lanceolate. Flowers in dense terminal spikes, in globose
beads or in branched panicles, white or pink.
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la. Flowers in branched panicles, white 3. P, polystachya
b. Flowers crowded in globose heads,.pink or white tinged with pink 2
2a. Petioles winged, often amplexicaule; flowers white tinged with pink 2. P. nepalensis
b.  Petioles not auricled at the base, not amplexicaule; flowers pink 1. P, capitata

1. Persicaria capitata {Buch.-Ham. ex D. Don) H. Gross

stems well branched, hairy, Leaves ovate

or ¢lliptic-ovate, nerves ciliate, Flowers in stalked, globose heads, pink,
showy.

Common throughout the area in shady moist, mostly rocky places, 1500-
3300 m. Flowering and fruiting during May October.

2. Persicaria nepalensis (Meissn.) H. Gross

Erect to tratling, annual or perennial herbs, stem ribbed, rooting at the
nodes. Leaves ovate or deltoid-ovate, petioles winged. Flowers white with
pinkish tint, crowded in stalked, globose heads.

Common on hill slopes on mossy boulders, 1800-4000 m. Flowering and
fruiting during June October.

3. Persicaria polystachya (Wallich ex Meissn.) H. Gross Fig. 53,
Tall, erect, perennial undershrubs or shrubs, stems well branched, ribbed.
Leaves lanceolate or oblong-lanceolate, crenulate. Flowers white in branched

panicles,

Common on hill slopes in subalpine and alpine regions, 2600-4000 m.

Flavari s n A Fimxidionay Auervawe s Tosl
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7. POLYGOMNUM L.

Hara & Wiliams (Enum. FL Pl Nepal. 3: 172-189. 1982) treated
Polygonum species under several genera. The same splitting has been followed
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Fig. 53, Persicariz polystachya (Wallich ex Meissn.) H. Gross
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in the present work. Polygonum L. (sensu laro) is represented by nearly 300
species in the world out of which about 80 are present in India.

Annual or perennial, erect, diffused prostrate or procumbent herbs. Flowers
minute, few, axillary, white, or pinkish-white or greenish-white.

The generic name is derived from Greek word Polys meaning many and
Gonia meaning the knee-joints, retrerring to many joints in the rhizome.
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1. Polygonum aviculare L.

Prostrate, annual herbs, stems grooved, glabrous. Leaves elliptic-oblong or
lanceolate, sessile. Flowers few, in axillary clusters, green, tipped with white.

Common around hill stopes in Dunagin area on open places, 2500-4500 m.
Flowering and fruiting during June October.

2. Polygonum recumbens Royle ex Bab.

Procumbent, perenntal herbs, stems branched, ribbed. Leaves ovate or
elliptic-ovate, entire, shortly petioled, Flowers minute, greenish-white.

Commeon on hill slopes, mostly in rock crevices, 2000-4000 m. Flowering
and fruiting during July November.

8. RHEUM L.

The genus is represented by approximately 50 species in the world; 101n
Iadia; 4 in the Nanda Devi Biosphere Reserve.

The generic name is derived from a greek word Rireo meaning to flow, in
allusion to the purgative properties.

Stout, perenrial herbs, stems present or absent. Leaves large, orbicular or
broadly orbicular-ovate; petioles long. Flowers clustered in axillary or terminal
tacemes arranged in panicles. Nutlets 2-4-winged.
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la. Sremless herbs -
h. Stems well developed 3
2a. Lecaves pubcrcenl henpeath; Nowers scssile; stamens included 1. R. moorcroftianum
b. Leaves glabrous; Nowers pediceilale; stamens exserted 3. R, spiciforme
da. Panicles hairy; Aowers purple 1. R. australe
b. Panicles glabrous; Niowers pale-yeliow 4. K. webhignum

1. Rheum sustrale . Don

Robust, perennial herbs, 1.5-2 m high, slems thidk. Leaves large, orbicular,
ovete, entire, pubescent beneath, Flowers purple in axillary and terminal

panicles.

Not very common, seen around Martoli area on hull slopes, 3000-4000 m.
Flowering and fruiting during June September.

2. Rheum maonrcroftianum Royle

Perennial, stemless herbs, rootstock stout, woody. Leaves large, orbicular,
pubescent beneath. Flowers in sptkes; spikes long stalked.

Common, eround Milam and Dharansi area on hill siopes, 35004500 m,
Flowering and fruiting dunng June September,

3, Rheum spiciforme Royle

Perennial, stemless hecbs, rootstock very thick, stont, Leaves large, broadly

orbicular-ovate, glabrous on both surfaces. Flowers white, in spikes.

[
L RiEint SELFLLINES E-LLR QY. LT o ] Ipanby

On hill slopes around Martoli-Milam area, 3500-5000 m. Flowenng and
fruiting during June  September.

l' ‘.ﬂl-.u.“m IIM.I'I'I.:II.“I_ B renale
My AN I-UWAEd YT AEFESENOENARAN LN J.\.'LIJ'IL?

Perennial, erect, robust herbs, reotstock thick, woody. Leaves large,
orbicular, margins wavy. Flowers pale-yellow, in axillary and termmnal
condensed racemes,
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Around Milam-Martali arsa o hill slopes, 3500-5000 m. Flowering and
fruiting during July  Cciober.

9. RuMEX L.

The genus is represented by approximately 2060 species all over the world;
13 in India, 3 in the Nanda Devi Biosphers Reserve.

These are perennial herbs. Stems simple or branched. Leaves hastate, ovate
oi elliptic ovate. Flowers in axillary clusters or in panicied racemes, unisexual,
hisexual or polygamous, nuts includsd in enlarged parianth.

In. Leaves broadly ovate or elliptic-ovale; flowers hisexua) 3. R, nepakensis
B, Leaves hesiaie, flowers unisciual o poly gmnoiis 2
2a. Cauline leaves sesstle; perianth valves orbicular 1. R, acetosq

b, Cauling leaves periolate, perianth valves nniched st both the ends 2, R, hastats

1. Rumex neetosa 1.

Perennial, erect, 50-70 cm high herbs, stems simple, ribbed, glabrous.
Leavey hastate, entire, obiuse, Flowers in terminal, vonteacted panicles, pinkish,

Common around Rens, Lata and Suraithots area, 1000-2500 m. Flowering
and fruiting during May October. The leaves are used as vegetables,

2. Rumex hastalus 1. Don

Branched perennial herbs or undershrubs. Leaves hastaely 3-lobed or
3-angular. Fruiting sepal: orbicuiar, pink.

Common around Reni-Malari area on rocks, 1800-2400 m. Flowering and
fanting during April  October.

3. Rumex nepalensis Spreng,

Tall, erect, rohust, annual or perennial herbs, up to 1 m high, stems
glabrous. Leaves ovate or eliiptic-ovate, entire, base cordate. Flowers bisaxual,

grn_mgg:ﬂ m whorlz in terming! lone recemes, pinkizh
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. 'EFCROMIACEAE

The family compnses 4 genera znd about 1000 species distribured in
tropical and subtropical region. The plants are mosily succulent herbs or
suhshruhs.

PEPEROMILA Ruiz & Pav,

Thiz is the largest penus of the farmly Peperomiaceas distributed in tropical
and sublropical region, especially i America.

P. tetraphylla (Forst.f.) Hook. & Arm.

Small, succulent, erect herbs, branches reoting at the nodes, Leaves
orbicular-ovate. Flowers green, minute, whorled in Four.

Common throupghout the area in temperate foresis on Iree Iunks and
boulders, 1800-2700 m. Flowering and fruiting during July  Ocwber,

T1. LAURACEAE

P v T . T
1““ [-F] Jﬂlll].llrj

The family comprises ca 32 geners and 2000-2500 species, mainly
distributed in tropical and sub-tropical cegions of the globe. Plants are
mostly trees snd shrubs with leathery, evergreen lesves containing oil

omdo
Lo B L)

gl L] 3

1a. Ewvergreen shrubs, young shools tinentnss or pubescent 1. Lindera
b. Medivm or smell mized trees, branchcs glabrowy 2. Meolitsea
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About 100 species are known in world; 15 in India; 1 in the Biosphere
Reserve, Mostly aromatic trees or shrubs.

The genus is named after Johann Linder, & Swedish Botanist.
Lindera puicherrima (Nees) Benth. ex Hook.{.

Evergreen shrubs, young branches tomentose or pubescent. Leaves elliptic-
oblong, entire, 3-nerved from the base. Flowers clustered in axillary, sessile
heads. Fruits ellipsoid,

Common in mixed forest, mostly in QOak-Rhododendron associations
1900-2600 m. Flowering and fruiting during May September.
2. NEQLITSEA (Benth.) Merr.

The genus is represented by 20 species in the world, mainly in Indo-
Malesian region; about 6 in India and 2 in Nanda Devi Biosphere Reserve.

Evergreen, small or medium sized trees, branches glabrous. Leaves

alternate or clustered at the end of branches, glabrous. Flowers white, greenish-
white or pale-yellow.

la. Leaves oblong-oblanceolate; fruits oblong, narrowed 1. N. cuipala
b. Leaves oblong-elliptic; fruits ovoid 2, N. pallens

1. Neolitsea cuipala (Buch.-Ham. ex D. Don) Koster.

Evergreen, small-medium  sized trees. Leaves oblong-oblanceolate,
glabrous, clustered at the end of branches. Flowers white. Fruits oblong,
narrowed.

Common in mixed forest area, 1600-2600 m. Flowering and fruiting during
April-October.
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2. Neolitsez pallens (D. Don) Momivama

Small or mediom sized trees. Leaves oblong-elliptic, entire, vpper surface
glabrons, shiging, whitish beneath, Flowers arranged in sessile clusters. Fruits
avoid.

Commea in mixed forest, 2000-3000 m. Flowertng and fruiting duning
March Ociober.

72, THYMELAEACEAE
{Mozereum famuly)

The family has about 50 geners and 500 species, distributed in the tropical
and temperate regions of the globe, especially in Africa; 10 genera and 20
species in India, 3 penera and 3 species in the Biosphers Reserve.

Most of the plants are shrubs, some are trees and climbers, very few herbs.

1a. Perennial heche 1. Stellera

b. Shrubs .

2a. Lsaves thick, glebrous when young; fiowers whits 1. Daphae

b. Leaves thin, silky whet young; Nowers yehiow 3, Wikstroemia
1. DAPHNE L.

About 70 species In India; 1 in the Biosphere Reserve.

According 10 Greek mythology Daphae, a nymph and daughier of earth
goddess Gea,

Daphne papyrucene Wallich ex Steud,

Erect, shyubs, ca 1.5 m high. Young shoots silky-tomentose. Leaves
oblong-elliptic or sublanceolete, narrowed at both end. Flowers white, clustersd
in terminal, sessiie heads. Fruits ovoid, hlood-red.

Common in mixzd forest, mainly in Osk-Rhododendron associations 1000-
3000 m. Flowering and fruiting during January  May.
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2. STELLERA L.
The genus is considered to be monotypic.

The genus is named after Georg Wilhelm Steller, A German
naturalist.

Steliera chamaejasme L.,

Perennial, herbs, 15-30 cm high, rootstock woody, stems branched from the
base. Leaves elliptic-ovate. Flowers white, tinged with purple.

Rare, around Himtoli and Sarsupatal area, 3000-4500 m. Flowertng and
fruiting during July September.
3. WIKSTROEMIA Endl.

Over 70 species; 2 in India; 1 in the Biosphere Reserve. These are shrubs

The genus is named after Johannes Emanuel Wickstroem, a Swedish
Botanist,

Wikstroemia canescens Meissn.

Deciduous, erect, shrubs. Leaves thin, elliptic-oblong, silky when young.
Flowers yellow.

Around Jumma area, 2000-2500 m. Flowering and fruiting during June
October,

73. ELAEAGNACEAE
(Oleaster family)

The family is represented by 3 genera and 50 species distributed chiefly in
Northern Hemisphere; 2 genera and 10 species in India; 2 genera and 3 species
in the Biosphere Reserve.
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with scaly hairs

la. Leaves stellalcly hairy on upper surface, silvery-scaly beneath,

flowers bisecual 1. Elaeagmius
b. Lzaves not-stellatzly hairy, tomenlose or silvery-brown granular scaly
bencath; flowers unisemwal 2. Hippnphas

1. ELAEAGNUS L.

Total about 50 species; & in India; 1 in the Biosphere Reserve. Fruits of few
species are edible.

Elaeagnus parviflora Wallich ex Royle

Erect, thorny, bushy, shrubs, young shoots covered with silvery scales.
Leaves elliptic-lanceolate, upper surface steltately hairy, silvery scaly beneath.
Flowers white. Froits ellipsoid, silvery.

Common on hill slopes on way to Malan in sandy soil, 20600-3000 m.
Flowering and fruiting during March-September.

The genus is represented by 3 spocies in the world out of which 2 are
present in Indiz and Nanda Devi Biosphere Reserve area.

Large or small shrubs. Leaves white tomentose or silvery-brown granutar
scaly beneath, Flowers crowded on lateral branches. Fruits yellow.

The generic name s denved from the Greek word Hippos mearting 1 horse
sl Phac mesming to destroy, seferring to  poisonous  properties of

seeds.

la. Low shrubs; stem bark yelowish-brown: loaves silvery-nrown granular
scaiy bencath 2. 1L tibetana

b, Large shrubs; stewm bark grey-black, leaves white scaly or hairy beneath
1. H. salicifolia
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1. Hippophae salicifolia D. Don

Tall shrubs or small sized trees. Lesaves linear-lanceolate, alternate, white
scaly beneath. Flowers laterally crowded, brownish. Fruits globose, winged.

Not very common, seen in Pang area, 2500-3500 m. Flowering and fruiting
during March October.

2. Hippophae tibetana Schlecht, Fig. 54,

Small sized, much branched, bushy shrubs, stems yellowish-brown, young
shoots granular scaly. Leaves oblong or linear-oblong, silvery-brown, granular
scaly. Flowers on lateral branches. Fruits oblong-globose, yellow.

Very common, more or less forming carpet around Milam glacier area on
sandy soil, in open places 3500-5000 m. Flowering and fruiting during July
September.

74. LORANTHACEAE

The family comprises 36 genera and over 1300 species, chiefly distributed
in tropical and temperate regions, mostly shrubby, parasitic; about 11 genera
and over 50 species in India, 3 genera and 3 species in the Biosphere Reserve.

la, Flowers biscxual 2. Bendrophthoe
b. Flowers unisexual Z
2a. Minute, less than 1 cm high herbs; anthers on the middie of the petal

1. Arceuthobilim
b. Shrubs; anthers not as above 1. Korthalsella

1. ARCEUTHORIUM Bieb.

The genus comprises over 20 species; only 2 in India, 1 in our area.
Commonly known as "Dwarf Mistletoe”.

Arceuthobium minutissimum Hook.f.

Tiny, pale-yellow or greenish-yellow, parasitic, leafless herbs. Flowers
minute, pale-yellow,
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Fig. 54. Hippophae tibetana D. Don



PLANT WEALYH OF NANDA DEVI BIOSFHERE RESERYE 315

Common parasite on Pinus wallichiana, seen around buffer zone, 2200-
2600 m. Flowering and fruiting during July August.
2. DENDROPHTHOE Mart.

Over 30 species chiefly distributed in Africa, Indo-Malesia and Tropical
Australia; 7 species India; 1 in the Biosphere Reserve.

The generic name is derived from the Greek word Dendron meaning a tree
and Pthoe meaning corruption, referring to parasitic habit.
Dendrophthoe falcata (1..f.) Etting.

Undershrubs. Leaves ovate-lanceolate to spathulate. Flowers crowded in
axillary racemes, bright red.

Around Lata, parasitic on various trees. 2000-2200 m. Flowering and
fruiting during September November.
3. KORTHALSELLA van Tiegh
Over 45 species; 1 in India; 1 in the Biosphere Reserve.

The generic name is given after Peter William Korthals, a Dutch
Botanist,

oy ]

. _ L] T ak e | oy R
NRUTTNRISEHA Opuniia (1 unp. ) M.

Green, leafless shrubs, branches fleshy, flat, joints narrow. Flowers
fascicled in cup-shaped bracts at the tips of internodes. Bernies red.

Around Lata area, 2000-2400 m. Flowering and fruiting during April
July,
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75. SANTALAUEAE

The family comprises ca 30 genera and 400 species, distribited chiefly in
tropical and temperate regions of the glohe. Mostly semi-parasitic shrubs, herbe
and trees.

THESIUM L.

About 300 species; oaly ¥ in India; 1 in the Biosphere Reserve, Usually
TOOL parasies.

Thesium himalense Royle ex Edgew,

Procumbent, root parasitic herbs, stems siender, ribbed. Leaves hinear,
alternate, sessile. Flowers axillary, solitary, white,

Mot very common, orossino on kill Ir‘l‘l'h:ll around Bhuicar a1 and 1
MOl vary common, Frowin g on und Bhujcar

Martoli ugyals, 2500-4500 m. Flowering m::'l froiting during F E‘n:t-:-bm

Th. FUPHORBIACEAE
{Spurge family)

The family i sepresented by gbout 300 genora and over 3000 species of
cosmopolitan distnbution; about 61 genera and over 336 species in India, §
genera and 7 species in the Biosphers Reserve, Mostly trees and shrubs; some
are herbaceous. Several are xerophylics;, mosily poiscaovs. Many plants are
cconomucally imporiant.

ta. Cells of ovary l-ovulad 2
L. Cclls ul wvary 2-ovuled 3
2a. Deciduous shrube; leaveg and stems with milky latex 4. Extcoecaria
k. Woak, sirageling herbs; lzavea and etems without milky latex 1. Acalypha
3n. Malo and fomale flowers contained o calys-like nvelocre 3. Euphurhin
b. Male and female flowers distinetly arranged 4

da. Potals preseat . Arschne
k. DPrapls whaent i

1. ACALYFHA L.

The penus compriess 400 species; ahout 10 species in India: 1 in the

ST aFprurwaned g l-!-l."'-.lIl'I- LRSS wfedRAT ALE TLESLE

Biosphere Resarve, Thﬁ lanis of this genus are herbs or undershrubs; some are
cultivated it gardens.
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Acalypha brachytachyasHomem.

Annual, straggling, weak herbs, stems pubescent with ovate, crenate, long
stalked leaves. Fruits hairy.

Common throughout the buffer zone in muxed forest at 2000-2500 m.
Flowering and fruiting during July-October.
2. ARACHNE Necker

The genus comprises 25 species; 4 in India; 1 in the Biosphere Resarve.
These are herbs, undershrubs or shrubs,

Arachne cordifolia (Decne.) Hurusawa

Small shrubs. Leaves thin, oblong-ovate, entire. Flowers green, long
stalked, Fruits 6-valved,

Common around Kaltkora area, 2200-2600 m. Flowertng and fruiting during
June September.
3. EUPHORBIA L.

The genus is represented by about 2000 species in the world; about 60 in
India; 3 in Nanda Devi Biosphere area.

These are herbs or shrubs or small trees with milky latex. Flowers are
arranged in cytheum, subtended by involucres.

The genus is named after Euphorbus, & court physician to King of Juba of
Mauretania.

Is. Leaves opposite 1. E. hirta
b. Leaves sliernate 2
28, Umbcls compound; slylc connate befow the middic 2. E. pilosa
b. Umbels solitary; styles frec 3. E. stracheyi
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1. Euphorbia hirta L.
Erect or ascending, perennial herbs, stems branched from the base. Leaves
avate-ohlong 1o elbiptic, serrate, hate ohlique. Flowers greenish-hrown. Fruils

depressed-globose.

Commeon along the roadside around Lata-Suraithote area, Z00U-Z300 m.
Flowers throughout the year.

2. Euphorbia pilasa L.

Tall, erect herbs, ca 70 ¢m high herha stems branched above. Leaves

al hedotn wrallmeescls
3 EFL fHrid J"Hl.*"-\.-""l.ﬂ‘ll.

Comman on hitl slopes around Dibrugheta-Soowara acea, 2500-3500 m.
Flowering and fruiting during May Oclober.

3. Euphorbiz stracheyi Boiss.

Perennial, erect of prostrate herbs, stems many {rom the base. Leaves
ohlong or obovate, obiuse. Cythea arranged in terntinal umbsels.

Common on hill slopes in alpine meadows throughout the area, 3300-
5000 m. Flowering and frunting during April Seprember,

4, EXCOECARIA L.

F g S ¥ o e i Y L
WY U SRR, F

The genenic name is denved from Latin word Exceeco meaning blind, as
the acrid latex may cause blindness.

Excovcarin acerifulin F, Didnchs.

Giant shrubs or small trees. Leaves elliptic-ovate or elliptic-lanceolate to
ovate. Flowers minute in 1eeminal bisexual spikes.

Around Xalikone-Chhepaburi Rrea 2400-2600 m. Flowering snd froiting
during March October.



5. PHYLLANTHUS L.

The genus comprises 1600 spocies; ehout 40 in India; 1 w2 the Biosphere
Eeserve,

Phyllanthus urinaria L.

Apnugl or perennial, erect, glabrous herbs with oblong or linear-oblong
leaves, Fruits echinate.

Common throughout the buffer zone ares, 1200-2400 m. Flowenng and
fruiting during July  October,

71, BUXACEAE

The family comprises about 4 genera and over |00 species. These are
chiefly distribnted in tropical and sublvepical regions, very few in temperate
arca. The plants are mostly evergreen shrubs, few are frees. rarely
hetbys.

SARCOCOCCA Lindl.

The genus comprises over 15 specics, 3 in India; 1 in cur area,

o . 1
i.l:ll.lﬂ[lg 1w 3L

Sarcococes saligng (D, Don) Muell.-Arg.

e, __ . . RN, IR BN . (AR
EVE[EIWD, EIHJJI.'-JUH WIS LAAYES JINARD LT 1)

yellowich-green, fragrant. Fruits dark pumple.

Around Kalickona-Chhenaban area in mixed forests, 2200-2700 wi.
Flewering and fruiting during May  October.



320 BOTANICAL SURVEY OF INDIA

18 ULMACEAE (URTICACEAE sensu BH)
{Eim farmly)

The family comprises 15 penera and over 200 species, chiefly dastributed
in tropical and temperate regions; about 5 genera and over 18 species in India;
2 genera and 2 species in the Biosphere Reserve.

la. Fruits winged 2, Ulmus
b. Fruits not winged 1. Celtis
1. CELTIS L.
Over 80 species; 8 in India, only 1 in the Biosphere Reserve

serrate. Flowers in axillary clusters or in racemes.

Common in mixed forest around Chhenabari-Kalikona area 2400-2600 m.
Flowening and fruiting during March-April and September October.

2. ULMUS L.
QOver 45 species; 2 in India; only one 1s in the Biosphere Reserve.
Ulmus wallichiana Planch.

T o hm o w moaimm o PR PR, e S —

Large trees, young vrancnes tomentose. Leaves
doubly serrate. Flowers in dense racemes.

I L TS T S
DILJUELY EIHPLUIC-OVHIC,

=

Around chhenabari-Kalikona area in mixed forest, 2400-2600 m. Flowering
and fruiting during March June.

79. CANNABINACEAE

romracantad ko ¥ Fe] w | o T pamass s 1 1 sevamdioy
b el hbid LS A (7]
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CANNARIS L.
(The Hemp)

This is a monotypic genus, cuitivated for its fibre and drugs.
Karnabis 1s the ancient Greek name o hemp, C. sativa L.
Cannabis sativa L. Fig. 55.

Tall, erect, highly aromatic, glandular hairy herbs, with palmately lobed

leaves. Flowers Iln'innximl, oraanich highl}r aromalic,

1 dLFNS R f BT -ansTary 4l A

Grows in abundance around Suraithota-Reni and Sl}raithﬁta-Malari ares in
waste places. Flowering and fruiting during July September.

"BHANG" i3 obtained from thé dried leaves and another substance "Ganja
or Charas” is obtained from the inflorescence and glandular hairy leaves. Both
ihese substances have psychoactive effect om human body. The seeds of the
plaats are also eaten raw and as spices.

80. MORACEAE

The family comprises 53 genera and 1400 species, distributed mainly in
tropical and subtropical regions of the globe, a few in temperate region.

la. Flowers arranged inside the hollow receptacle 1. Ficus
b. Flowers arranged in catkins 2. Morus

1. Ficus L.

The genus comprises 1000 species; about 70 in India, 4 in the Biosphere
Reserve. The plants are trees, shrubs, root climbers, twiners and ephiphytes.

The generic name is denved from a latin word Ficus meuning a fig
tree.
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Fig. 55. Cannabis sativa L.
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la. Trees 3
b. Ciimbers or straggling shrubs I
2a. Receptacles scssile or subsessile; Jeaves elliptic oblong 4. F. sarmentosa
b. Receptacles with Jong stalks; leaves broadly elfiptic or ovate,

twice as long as broad 1. F, hederacea
3a. Leaves shining green, tips acuminate, caudate 3. F. religiosa

b. Leaves rough on upper surface pubescent beneath, tip not caudate 2. F. palmata
1. Ficus hederacea Roxb.

Extensive, evergreen climbers, rooting from the stem and branches. Leaves
elliptic-ovate, entire. Receptacle (Figs) stalked, solitary or in pairs.

Common on rocks around Chhenabari-Kalikona area, 2200-2700 m.
Flowering and fruiting during March - July.

2. Ficus palmata Forssk.

Small, deciduous trees. Leaves, ovale-rounded, sometimes lobed, upper
surface rough, hispid beneath. Figs pyriform.

A few plants seen in the buffer zone area near villages. Flowering and
fruiting during June September,

3. Ficus religiosa L.

Large, deciduous trees, usually at first epiphytic. Leaves broadly ovate, tip
acuminate, tail like. Figs depressed, globose.

A few plants seen around the buffer zone. Flowering and fruiting during
April - June; September December.

4, Ficus sarmen{osa Buch.-Ham. ex Sm.

Extensive, evergreen climbers. Leaves oblong, entire. Figs globose,
axillary, solitary.
A D T IR M P L o L T P Faf ot o T ™ . . P T
ATULNY LINCNATHEIT-AWIIKONA 8TCH, LA Z0WVA) 1. TIOWETIHDE 85 JITUILNTY

during Apnl - June.
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The geave comprises 10 species; aboot 5 in India; 1 in the Biosphere

Reserve. The pients are commonly knawn ag Mulberries.

The geaeric name is derived from a caltic word "mare” signifying black
referring to the colour of fruit.

Morus serrata Roxh.

Deciduons trees. Leaves hroadly ovate, serrate, acuminate. Flowers green,
Fruita whate-pink, sweet,

A solitary plant zeen n the buffer zone srea. Flowenng and fruiting during
February June.

S1. URTICACEAE
{Nettle family)

L Fon nan 3

~ lap mrpesessmoas chosl AR momises aeqd EEN
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tropical and temperate regions of the glohe; about 21 geners and 114 species in
India, & genera and 12 species in the Biosphere Reserve.

Plunts of this farmly are herbs, shrubs, or trees, Inflorescence (arrangement
of flowers) cymose often condensed into peeudoheads.

la. Shrube or recs 2
b, Annual or perepnial herbs 3
Zn. Flower heads acrangsd in interrupted spikes; perianth dry 1. Boehmeria
b, Flower heade not aa sbove; perianth {leshy 2, Dehregeasia
3a. Leaves oppositc 4
b. Lesves slterpate G
da. Plants with stinging heirc 8. Urtica
b.  Plants without stinging heirs 5
3a. Flowers in paucer like preudohsads 5. Lecanthuys
b,  Flowere in axillacy clusters or ia panicies 1. Pilea
Hfa.  Plants with stinging hairs 4. Girardinia
b. PFlants without stinging hars 9
Ta, Flowers in saucer like preudoheady A, Elalostema
b.  Flowers in axillary or termined spiked clusters 6. Parietaria
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1. BORHMERIA Jacq.
About 100 species; 12 species in India; 2 in the Biosphere Reserve.

The genus is named after George Rudoif Bochmer, a Professor of Botany
at Wirtterburgh.

1a. Leaves aiternate, lancsoiate, crenate 2. B. ruguloss
b. Leaves opposite, orbicular-ovate roughly toothed 1. B. platyphylla
1. Bochmeria platyphylla D. Don Fig, 56.

Perennial herbs or shrubs, stems hairy throughout, Leaves broadly ovate-
orbicular. Flowers minute, in axillary spikes.

o

mrmon in buffer zone around Reni-Malan area, 1900-2400 m. Flowering

1".1 lli-i"l. 1 Y
Wb lad
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2. Boehmeria rugulosa Wedd.

Gawnt shrubs or small trees, young branches hispid-rugulose. Leaves
lanceolate, crenate. Flowers clustered in interrupted spikes.

Common 1n buffer zone, around Remi-Malari area, 1900-2400 m.
Flowering and fruiting during May September.
2. DEBREGEASIA Gaud.
Over 6 species; 5 in India; 1 in the Biosphere Reserve,
The genenic name is given after Prosper Justin de Bregeas.
Debregeasia longifolia (Burm.f.) Wedd.

Small shrubs. Leaves linear-elliptic, white-grey beneath. Flowers small
greenish-brown, in smatl heads,
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Fig. 56, Bochmeria platyphylta D. Don
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Common around Reni-Malari area, 1800-2500 m. Flowering and fruiting
during September November,

This is a very good fodder plant of the area.
3. ELATOSTEMA LR. & G. Forst.

The genus compnses about 200 species; about 35 in India, 2 in the
Biosphere Reserve. The plants are herbs or undershrubs.

la. Erect herbs; feaves toothed towards the tip 2, E. surculosum
b. Prostrate or ascending herbs; leaves toothed throughout 1. E. sessile

1. Elatostemna sessile J.R., & 6. Forst.

Prostrate herbs, rooting at nodes. Leaves ovate-lanceclate, toothed, sessile.
Flowers minute, arranged in pseudobeads.
Around K

Flowering and fruiting during June September.
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2. Elatostema surculosum Wi,

Slender, erect herbs with lanceolate-leayes. Flowers minute, arranged n
pseudoheads.

Around Reni-Kalikona area, 2000-2600 m. Flowering and fruiting during
June September.

4., GIRARDINIA Gaud.

shrubs with stinging hairs.
Girardinia diversifolia (I.ink) Friis.

Robust, perennial herbs with stinging bristies. Leaves broadly ovate, deeply
lobed. Flowers small, greenish.



328 BOTANICAL SURVEY OF INDIA
Commoen i buffer zone aroond Lata-Suraithota, 1800-2200 m. Flowering
and fruiting during Avgust September.
3. LECANTHUS Wedd.
The genus compatses about 3 species; 2 in India and the Bicsphere Reserve.

1a. #4-10 cm high herkg; pssudohcade lese than | cm in dmgﬂ 1. I.. peduniulacis
b. 30-70 vm high herbs; peendoheads mors than i cm in diam . 1.. wallichii

1. Lecanthus peduncularis (Royle) Wadd.

Small 4-10 cm high, succulent, pubescent herbs. Leaves ovate, unequal,
opposite. Fruss red.

Aronod buffer zone area, near watery places in mixed forest, 2000-
3000 m. Flowering and fruiting during July OQtober,

2. Lecanthus wallichii Wedd.

Robust, 30-70 cm high, pubescent herbs. Leaves cordate. Fruits oveid,
puarple.

In buffer zone near watery places in mixed forest, 2000-3000 m. Flowering
and fruiting during July  Ociobes.

6. PARIETARIA L.

About 30 species; 2 in India, 1 in the Biospheye Reserve. Mostly hechs,

-‘-ﬁ.-‘-."-r Il“rtm‘hﬂlh
IRIErY swHiCToLL Wy,

The generic name is derived from a Latin word Paries meaning wall,
refermng to the habit as they mostly grow oa old walls.

rietaria micrantha Ledeh

= amm Emm - ——— rireaionE

Diffused perennial herhe 4-12 cm high, stams slender, matied. Leaves
ovate, thin. Flowers in axillary, clustered cymes.



Arceuthobium minutissimum Hook.f.



Convolvulus arvensis L.
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Cannabis sativa L.



Betula utilis D. Don

Nomocharis oxypetala (Royle) Wilson



Incarvillea arguta (Royle) Royle



Goodyera repens (L.) R. Br.



Habenaria diphylla Dalz.



Allium wallichii Kunth
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Common on hill slopes in shady places around Malar and Dibrugheta,
2800-3700 m. Flowering and fruiting during August September,
7. PILEA Lindl.

The genus comprises about 400 species; 20 in India, 2 in the Biosphere
Reserve. Plants are herbs, rarely undershrubs.

la. Smell, less than 15 cm high; herbs, stems glabrous 1. P. racemosa
b. Large, more than 20 cm high; herbs, stems hairy 2. P. umbrosa

1. Pilea racemosa (Royle) Tuyama

Small, 3-15 cm high, glabrous herbs. Leaves rounded-ovate, serrate.
Flowers minute.

In buffer zone area in watery places in subalpine region, 3000-3500 m.
Flowenng and fruiting during July October.

2. Pilea umbrosa Wedd.

Tall, erect, hairy herbs. Leaves ovate-lanceolate, coarse, toothed. Flowers
minute.

Around buffer zone area, 2000-3000 m. Flowering and fruiting during July-
October.
B. URTICA L.

About 50 species; 3 in India, 1 in the Biosphere Reserve. Perennial herbs
or shrubs with stinging hairs. A few species are edible.

The generic name is derived from Latin word Uro meaning to bum,
referring to the stinging hairs present in most of the species.
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Urtica dioica L.

Tell, erect, ca | m high, pereanial stinging hairy herbs or undershrubs,
stems grooved. Leaves ovate-cordate. Flowers in axillasy clusters, greenish.

Common on hill slopes arcund Himtoli area, 2500-3000 m. Flowering and
fmting dunng May Auvugust,

82, JUGLANDACEAE
{Walnut family)
The family comprises 7 pgenera and 50 speciss, chiefly distributed in
femperate and subtropical region; 2 penera end over 7 species in India, 1 genus
with 1 species in the Biosphere Reserve,

TucLAaNg L.

Over 15 species; only ope in Jndia mainly distributed in temperate
Himalays, 1 in the Biosphere Reserve,

Juglans regia L.

Large deciduous trees, Leaves 5-9 foliate, tomentose when youny, leaflaty
tlliptic to oblong-lanceolate. Mala flowers in Catkins; female flowers 1-3,
pessile. Fruit dmpaceous, globose or ovoid, pubescent, green tinged with pink.

Comumon on the kil slopes between 2200-300 m 1 the iemperate region
of the Biosphers Reserve. Flowering and fruiting during Februsry - November.

83. BETULACEAE

Tha farmily romomess ‘1 PO I F S Yy PR . [T LY N R
4L ULy WIUEPYRRD & pEIELE R YL LT AP LLLGLTY, WIS IR DI
North temperate and tropical mountains, 2 genera and 6 species in India, 3

genera andd 4 species in the Biosphere Reserve.

is of the fruitipg apikes furming n wopdy cone I. Ainus
b. Bracta of the fruiting spikes not forming wondy cong 2. Betula
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1. ALNUS L.
(The Alders)

Over 35 species; 2 in India, 1 in the Biosphere Resarve.

The generic name is derived from a Latin word Elder meaning near
and Lan meaning edge of the river, referning to the habit.

Alnus nepalensis D. Don

es 1
serrulate, Male flowers in catkins, finely arranged in terminal panicles; female
flowers i axillary racemes.

Common around Reni-Lata area, 1800-2200 m. Flowering and fruiting
during October December.

2. BETULA L.
{The Birch)

About 50 species; 4 in India, 2 species in the Biosphere Reserve.

The generic name is derived from Latin word Betula derived from Celtic
Betu commonly know as "Birch".

la. Bark conspicuously peeling off in papery layers; twigs and petioles silvery,
Boen becoming glabrous 2. B, utilis

b. bark not so conspicuously pecling off; twigs and petioles tomentose 1. B, alnoides

1. Betula alnoides Buch.-Ham. ex D. Don

Large deciduous trees. Twigs tomentose when young. Leaves ovale or
Ovate-lanceolate. Flowers in spikes. Fruits winged nut.

Common in mixed forest, 2000-3200 m in temperate region of the
Biosphere Reserve. Flowering and fruiting during March - June.
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2. Betula etilis D. Don Fig, 57,
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DITERIL, WJCGIUEHE Wes, ROl alh WIS T 3llYery EIGy, poqiiug il i
papery lavers. Leaves ovate, serrate. Flowers in spikes. Fruits winged nut.

Common <n hill slopes, 3500-40C0 m, in sipine region of the Biosphere
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84, CORYLACEAE
{Hazzlnut family)

A monogeneri¢ fumily comprising 15 species, distributed mamnly in North
temperate region. The plants are trees or shrubs with simple, aliernate, stipulats
lesves.

CORYLUS L.
(The Hazuls)

Over 15 species; 2 in India; 1 in the Biosphete Reserve.

The genenc pame is derived from a Latin word Koryy meaning 2 helmet,
referring to calyx covering the frunt.

Corylus jacquariontii Decne. Fig. 58.

Large, deciduons treez, young*branches glandular hairy. Leaves ovate or
obovate, acuminate, sharply iobulate. Male zatkins arranged in short racemes;
female flowers i small bud like spikes. Fruit (Nut} with enlarged bracts,

Common around Kalikona area, 2200-2500 m. Flowering and fruiting
during April - June, The seeds are known as "Bhotia Badam™ and eaten maw.

85, FAGACEAE
(Beech family)
The family comprises & genera apd over 900 species, cosmopolitan in
distribution; two genera and over 70 species in India, 1 genus with 2 species in
the Eresphere Reserve, These ate monoecions trees.
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Fig. 57, Bétula atilis . Don
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Fig. 58, Corylus jacquemontii Decne.
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The genus comprises over 300 species; 20 in India, 2 in the Biosphere
Reserve. These are deciduous or evergreen trees, rarely shrubs.

The generic name is denved from Celtic word Quer meaning fine and Cuez
meaning a tree, referring to the fine tree. Oaks are considered as a source of
strength.
la. Young shootis stellately pubescent; acorus (fruit) ovoid 1. Q. dilatata
b. Young shoots brown tomentose; acerns subglobose 2. Q. semecarpifolia

1. Quercus dilatata Royle

Large trees. Leaves oblong, oblong-elliptic to elliptic-lanceolate, serrate.
Acorns {fnut) ovoid.

T .- L . dTF 10 . MY Mt . Tt Lt

A IACU IOTESE dTOUILA DA EROTd dITH, A9 TT1. rmwanng 0 [rUlLg
during April October.

2. Qurecus semecarpifolia J.E. Sm. Fig. 59.

Tall trees, young shoots brown tomentose. Leaves elliptic, elliptic-oblong
entire, or spinous toothed. Acoms (fruit) subglobose.

Common around Himtoli area, 2600-3500 m. Flowering and fruiting during
May August.

86, SALICACEAE

(Willow family)

The family comprises 3 genera and over 530 species mainly distributed in
North temperate region; only 2 geners and over 35 species in India, 2 gencra
and 6 species in the Biosphere Reserve,
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Fig. 59. Qurecus semicarpifolia J.E. Sm,
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la. Disk of I or 2 separate glands; petioles short 2, Salix
b. DBisk cupular or annular; petioies long 1. Populus

1. POPULUS L.

Over 40 species; 9 in India, only 1 in the Biosphere Reserve. The plants
are trees with scaly, often resinous buds.

Populus ciliata Wallich ex Rayle

Large deciduous, trees. Leaves broadly ovate, acuminate, crenate-
serrulate, minutely pubescent beneath. Male flowers in compact catkins.

Common around Kalikona-Chhenabari area, 2200-2600 m. Flowering and
fruiting during March - June.
2. SALIX L.

(The Willows)

The genus comprises over 500 species; about 35 in India, 6 in the Biosphere
Reserve. These are mostly trees or shrubs, some are prostrate.

The generic name is derived from Celtic word Sal meaning near and Lis
meaning water, in illusion to its place of growth.

la. Erect shrubs 2
t. Prostratc shrubs 5
2a. Stem single from the base 6. S, wallichiana
b. Stems many from the base or much branched at the base 3
3a. Shrubs, not exceeding 0.7 m 2. §. fruticulosa
b. Shrubs, exceeding 1.2 m 4
4a, Leaves ovate-elliptic, scrrate with gland tipped teeth, clothed with

loose silky hairs when young 3. S. karelinii
b. Leaves elliptic-oblong or obovate, not gland tipped, not nitky hairy 1. 8. denticulata
38, Leaves catirc, margine revolute . S. indleyana var. microphylla

| - . AP TP R - J s P A
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1. Salix denticulata Anders.

Deciduous shrubs, twigs reddish-brown, young shoots pubescent. Leaves
eiliptic-oblony or ovate, serrviate. Flowering after the leaves. Capsules glabrouns,

Common on hill slopes in mixed forest and in alpine region, 2200-4000 m,
thrimighout the Biosphere Reserve area. Flowenng and fruiting dunng March
July.

2. Salix fruticulosa Turcz.

Erect, deciduous spreading shrubs, young shoots pubescent or tomentose.
Leaves elliptic-oblong or elliplic-obovata, scute. Capsules plabrous,

Common around Dhibragheta-Soriwara area, 3000-3500 m. Flowering and
fruiting during Mey Ociober.

). Safix karelinii Turcz,

Tall, deciduous shrubs, etems much branched from the base, shphtly
curved. Leaves ovate or elliptic-ovite, serrate with gland tipped teeth. Rachis
of mate catkin silky.

Common throughout the area around Martol:, Milem and Ramni-Sarsupatal
area, 3000-4500 m. Flowsrnng and fruiting during May  September.

4. Salix lindleyana Wallich ex Anders, var, lindleyana
Small, deciduous shrubs, stems creeping, young shoots glabrous. Leaves
elliptic-oblong or oblong-lanceolate, serrulate. Flowers after the leaves. Fruiting

catkins long. Fruitz glabrons,

Common on hill slopes, 30004000 m in alpine region of Biosphere grea.
Flowering and fruiting during June OQetober.

5. Salix lindleyana Wallick ex Anders. var. microphylla Anders.

Differs from 5. limdleyana var. lindleyana in entice, hairy leaves with
undulate margins.
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6. Salix wallichiana Anders.

Deciduous trees or shrubs. Leaves lanceolate or ovate-elliptic, entire, silky
pubescent beneath. Flowers appearing before leaves.

Common around Malari and Sonwara area, 2000-3500 m. Fiowering and

1o dunne Moy Ronmdombar
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MOPNOCOTYLEDONES

78. ORCHIDACEAE
(The Orchid family)}

The family comprises 735 genera and over 17000 species, cosmopolitan in
distribution chiefly in tropical and temperate region, very rare in arctic region;
about 1100 species in India; 19 genera and 30 species in the Bijosphere
Reserve.

The plants of the family are terrestrial and epiphytic, some of them
saprophytic as well. The distinctive character of the orchid is the column, an
organ formed by the union of style, stigma and stamens. Within the column is
a canal leading from the stigmatic surface to the ovary.

Many of the orchids are grown by florists, amateurs and fanciers for the
odd and showy fiowers.

la. Rhizomes coraliod 2
b. Rhizomes not coralloid 3
2a. Pollinia 2 7. Epipogiu
b, Pollinia 4 . Corallorhiza
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Lip folded, forming wn inflated pouch

Lip not folded, pouch absent

Leafless herbs

Lealy herbs

Flowers pale yellowish

Flowere dark green

Lip distinelly spurred or eaceals ot the base
Lip ncither spurredt nor saccate

Lap apurred

Lip saccare at the base

Rhizomatous herbs

Tuberous herbs

Lenves solitary; sepals and pedals Torming hook
Leaves 2-4; sepals and petals not foming hocks

. tubers palmately 2-5-lobed

Tuhare not palmatsly-lobad

. Spur slender, filiform, longer than the ovary

Spur cylindrical, =qualling the avary

. - P - [ [ Y, S, L
 Bpur ong eylindiiv, appoudagos of Wigme disiigt

Spur tot evlindric, appendages of digma not disomet

. Pollinia waxy

Foliinia granular

. Flowers pink

Flowerg graenish

. Flowers many in terminad racemes

Flovwere aalitary

. Spikea spirally iwisted, flowers white or pink
Spikes not spirally twisled, Aowers whits, yellowich-green or groen
. Polllnia 4

Pollinis 2

. Column very shout; lip superior

Column bong; lep inferior

- Flowors whits

Flowees greenish or yelluwish-groen

. Flowers tn bracteaie cacemes

FiowerE In sOrceEars TResries

1. AORCHIE Vermenesn

4, Cypripedium
g

5

5

T. Epipogium
15. Meottin

7

g

K1

9

10

1. Aarchis

1. Calanihe

11

12

% Gymoadenia
1. Dactytorhiza
1. Habenania
13
17. Oreorchis
14

16, Nenttianthe
14. Peristylus
11, Herminium
17. Dreorchis
19. Spiraathes
17

1.3

19

14. Malaxis
1X. Liparis

& Coodyera
20

§, Epipaclis
13, Lislera

These are small alpine plants with rhizome. Leef solitary from the base of

I-'I-IEI-

temm. Inflorescence with 1-4 flowers. Sepals and petals forming a hook,
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2 species in W. Himalaya; 1 in the Biosphere Reserve.
Aorchis roborovskii {(Maxim) Sied.

A terrestrial, 5-15 cm high herb with solitary leaf. Flowers 1-2, 1-1.5 cm
across, purple, with trilobed lip.

On open hill slopes, amidst grasses. Common from Bhojagara to
pathalkhan, 3500-4000 m. Flowering and fruiting duning July September.

2. CALANTHE R. Br.

Terrestrial herbs. Leaves plicate. Inflorescence axillary. Flowers in erect
raceme. Pollinia 8, waxy,

About 120 species in the world; over 25 in India, 1 in the Biosphere
Reserve.

The generic name is derived from Greek word Kalos meaning beautiful and
Anthos meaning a flower, referring to brightly coloured flowers.

Calanthe tricarinata Lindl.

Pseudobulbous herb, 30-70 cm high, pseudobulbs 2-2.5 cm long, ovoid.
Leaves 2-4, Inflorescence 3-50 cm long, 8-12-flowered. Flowers 2-2.5 cm
across, greenish white.

Dibrugheta to Sonwara, in shady places, 3300-4000 m. Flowers duri
Apnil -June.

3. CORALLORHIZA Gagnebin
Leafless terrestrial herbs. Scape simple sheathed.

The genus comprises about 15 species in the world; 2 species in india, I in
the Biosphere Reserve.

Terrestrial, erect, annual or perennial herbs with coralloid rhizomes.
Flowers pale-green, in terminal spikes.
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Around Martoli bugyal, 4500 m. Flowering and fruiting during June-July.

4, CYPRIPEDIUM L.,

Terrestrial herbs with creeping rhizome. Flowers usually solitary, rarely in
pairs. Lip sessile with large inflated, saccate mid-lobe. Anthers 2.

The genus comprises over 50 species; 4 in Indta; 2 in the Biosphere

| » J

DV VI,

The generic name is denved from Greek word Kypris meaning Venus,
Aphrodite and Pedilon meaning slipper (wrongly latinized as pedium) commonly
known as "Vepus slipper” or "Ladies slipper orchid”.

1a. Leaves 2, opposite; lip ca I cm long 1. C. elegans
b. Leaves 3 or more, alternato; {ip more than 2 cm 2. C. himalaicum
1. Cypripedium elegans Reichb.f. Fig. 60.

A pubescent herb, up to ca 10 cm high. Leaves 2, opposite, orbicular
sessile. Flowers brownish with dark brown lines.

Rare, around DlhrughetaDeodl in Alpine meadows, 3300-4000 m.

F!vmugnaﬂ nd fmiting during Tulvy  Auon
v B m -!—lm-'le WRIRLINLE, S F F l“bw'v

2. Cypripedivon himalaicum Roife Fig. 61.
Herbs, 25-30 cm high with three or four loose, tubular, acute sheaths

enclosing the stem. Leaves usually 3. Flowers brownish-purple, ca 6 ¢m
ACTOSS.

Around Latakharak-Dharansi in  Alpine meadows, 2700-3700 m.
Flowering and fruiting during July August.
5. DACTYLORHIZA Necker ex Nevski

Sténder or robust plants with palmately lobed tubers. Column short,

poliinia 2.
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Fig. 60, Cypripedium elegars Reichh.f,
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ig. 61. Cypripedium himaisicum Roife
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Robust herbs, up to 60 cm high, tubers 2-5 Iobed; stem leafy upwards.
Leaves 3-6. Inflorescence densely flowered. Flowers purplish-lilac or rose.

Near Tolma, on hill slopes and around Dibrugheta area, 2600-3800 m.
Flowering and fruiting during July August,

6. EPIPACTIS L.

Terrestrial herbs wiath honzontal or vertical, often short rhizomes, and
numerous fleshy roots. Stem erect. Leaves sessile. Pollinia

L e mmemmn e rmara= PR e M oo s 1ir ¥V MO ...
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frea.

The generic name is derived from the Greek word Epipegnus meaning to
coamilate alludine tn cunmncad effast on mall
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la. Flowers in subsecund racemes 2, E. helleborine
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1. Epipactis gigantea Dougl. ex Hook.

Erect herbs, up to 90 ¢m high. Leaves flat. Flowers drooping, distant, ca
2.5 cm across, green,
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Flowering and fruiting during July September.

Plants up to 70 cm high; rhizome very short. Leaves spreading, elliptic or
ovate-lanceolate. Flowers green, flushed with red, violet or yellowish-green,

‘ 1_') M osEron
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On hill slopes around Tolma to Himtoli, 2000-2600 m. Flowering during
July August.
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7. EPIPOGIUM R. Br.

Terrestrial, leafless, saprophytic herbs; rhizome huberous or comlloid,
without roots; stems sheathed. Flowers few, pollima 2.

The genus comprises about 3 species; 2 in india, mostly in W. Himalaya,
1 in the Biosphere Reserve.

The genenic name is derived from OGreek word Epf meaning upon and
Pogen meaning beard, refernng to the presence of hairs on the lip.

Epipogivm aphyllum Sw,

Suprophytic herb wilh corslload, branched, shizome, slems up te ca 30 cm
high, pale-yellowish. Leaves absent. Flowers pale-yellow, partly pinkish,
nodding, about 2 cm acyoss.

Near Himtolt in Abées forest, 2200-2600 m. Flowers doring August
Septerzher.

8. GOODYERA R. Br.

Terrestnal leafy herbs. Leaves usually thick, petioled. Flowers small, many.
Pollinia 2.

The genus comprises over 50 species; 14 in India, 6 species in W,
Himalaya; 2 in our area,

The genenc name is given after John Goodyer of Oxford.

li
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la, Eac of the lip projecting beyond tha bakes of the sepats

[e e

b. Sac of the lip not projecting boyaad tho sepal

1. Goodyera Fusca (Lindl.) Hook . f.

Herbs, 20-30 cm high with glahrous stems. [eaves fleshy 2.5-3.5 cm long.
Flowers crowded, ca 5 cm feag, white, flushed green.
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Around Dharansi-Latakharak arca on alpine meadows amidst boulders,
2600-3000 m. Flowering and fruiting during August September.

2. Goodyera repens (L..) R, Br.
Herbs, 10-20 cm high with creeping rhizome. Leaves crowded near the

base. Tnflaregcanca 2 5.5 om lone. dencelv flowerad. Flowers 3
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white, flushed with brownish pink.
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Near Tolma-Belta and surroundings, on moist places 2200-2700 m. Flowers
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9. GYMNADENIA R. Br.

Robust herbs with palmate tuberoides, stems leafy. Inflorescence many-

ﬂg‘._l.;ﬁrpﬂ Flowere roce or amlich-lilas  roarsly whits
L4l N PULPARGMAT LG, FZALEY  FYLLERL-

1 species in the Biosphere Reserve.

Herbs, 30-50 cm high with digitate tubers, stems clothed at base with
tubular sheaths. Leaves 4-5. Spike 4-12 cm long, densely flowered. Flowers ca
7 mm across, pinkish or violet,

Around Himtoli area on hill slopes amidst grasses, 2500-3000 m. Flowers
duning July August.

Terrestrial herbs with tubers, Leaves thin, base sheathing. Flowers in
terminal inflorescence. Pollimia 2, granular.

17 species in W. Himalaya; 6 species in the Biosphere Reserve.

The generic name is derived from & latin word Habena meaning a nim, in
allusion to the long strap shaped lip in some of the species.
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ia. Lip trilobed or npartie p)
b. Lip catire 4
2a. Leayca morc than Z in Wbe upper two third of stem, 6. 1L slemopetals
b. Leaves 2 3
Ja. Leaves opposite, apex usually rounded A. . diphylla
b, Leaves sub opposite, apex cuspidate to acute 1. H. aitchisupii
da, Spur upturncd, apicel part booked; petals yellow, lip yellow 4. I1. edgeworthit
k. Spnre daflaxed; petals ‘green, Lip graen 5
Ja, Spuyr shorter than ovary 2. H. clavigera
h. Spur ukually longer than ovary 5, H. latilahris

1. Habenaria aitchisonit Reichi. £,

Herbs, up to 40 cm high. Leaves I, near the base of scape, sub opposiie.

Epike 3-8 cm long, 15-20-flowered. Flowers § mm across, pale green,
fragrant.

On way to Dunagirl, 2400-3300 m. Flowers dunng July August,
2. Babenana clavigera (Lindl, ) Dandy

Stout herbs, 30-60 cm high. Leaves many, ovate or ablong. Smlkes 20-

25 ¢m long. Flowers crowded, green.

On way to Roopkund, 3000-3500 m. Flowering and fruiting duning July

August.

3. Habenaria diphylla Dalz.

A terrestrial herh with two tleshy, ovate-oblong or sub-orbicular leaves,

Scape many-flowered. Flowers ¢a | cm across, greenish white.

Near Toima, 2400-3003 m, on hill slopes. Flowering and fruiting during

July September.

4. Hobenoria edgeworthii Hook. . ex Callen

A stout, leafy herb, 30-60 cm high. Leaves tleshy. ovate or oblong,

lenceolate, acute or aguminate. Spike B-20 cm long, many-flowered. Flowers ca
1.5 cm aciows, yeliow,



Around Lata village, on open grassy slopes, 1900-2200 m. Flowering and
fruiting during July September.

5. Habenaria latilabris (Lindl.) Hook.f.

Herbs, 20-30 cm high. Leaves 3-5, scaitered, elliptic-oblong, 5-10 cm long.
Spike ca 12 ¢m long, laxly flowered. Flowers 1-4 cm across, gree.

Near Tolma on hill slopes and on way to Peng, 2200-2800 m. Flowering
in August September.

6. Habenaria stenopetala Lingdl.

Herbs, 20-60 cm high. Leaves 15-20 ¢cm long, ovate-lanceolate or oblong-
lanceolate. Raceme demsely flowered. Flowers pale green.

Wanr Dana  ne Lill
ENRARL K Uiy ALFLI EALE

August September.

11. HERMINIUM Guettard

Slender herbs with more or less globose or round tubers. Leaves few,
inflorescence dense flowered. Flowers small, greenish. Pollinia 2.

This genus comprises over 30 species, about 13 in India, ca 8 species in W.
Himalaya 2 in the Biosphere Reserve.

la. Lip much longer than scpals, lateral lobea much longer thanp midiobe

1. H, lanceum
b. Lip equal or little longer than sepals, latcral [obes never longer

than midlobe 2. 1. monorchis

1. Herminium lanceum (Thunb. ex Sw.} Vuijk

Un.-l-n 'l‘ ’Tﬂ AL I'I.ilrlL ' AkALIELE 1 mi.l'fu- I‘hmﬂ. ':nnn-._'a—nq.ulnin L ek b
| 9 L RN B-A7 AW Wil M ELL. LAALY LD WOWIRIEY AR LA, 1ERRIGARL “NBIACRATIAMS, DuililluamLy
Spike cyhudnca] dense, 6-20 cm long. Flowers crowded, small, green.
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In Pine forest and on grassy open slopes near Lata village, 2000-2400 m.
Flowers during August September.

2. Herminium monerchis {L.) R. Br.

Herbs, 7-15 cm high. Leaves 2-3, oblong-lanceolate. Spike ca 4 cm long,
densely flowered. Flowers yellowish green, ca 5 mm across.

Around Dibrugheta-Deodi area. 3000-3500 m on open hill slopes with
Cotoneaster, and Parnassia species. Flowering and fruiting during August
September.

12. LIPARIS Rich.

Terrestrial or epiphytic herbs. Leaves membranous. Inflorescence terminal,
many-flowered. Flowers small. Pollinia 4.

The genus comprises over 260 species; 45 in India, ca 10 species in W,
Himalaya, only 1 species in our area.

The gencric name is derived from the Greek word Liparos, meaning
fat, greasy and hence smooth, referring to soft glossy surface of
leaves.

Liparis rostrata Reichb.f.

Pseudobulbous herbs, psendobulbs ca 2 cm long, crowded. Leaves 2,
opposite, Inflorescence 15-20 ¢m long, laxly flowered. Flowers ca 2 cm across,
yellow-green.

Near Lata village on way to Himtoli in Pinus forest, 2200-2800 m.
Flowering and fruiting during July August.
13. LISTERA R. Br.

Rhizome more or less slender. Leaves 2. Flowers small, greenish,
pollinia 2.
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The genus comprises of 30 species, over 10 in India; 5 species in North-
west Himalaya; 2 in the Biosphere Reserve.

The genus is named after Martin Lister, an English physician and naturalist.

la. Racemes 2-6 cm long 1. L. nandadeviensis
b. Racemes 1-2.5 cm long 2. L. tenuis

1. Listera nandadeviensis Hajra

An erect, slender, 13-20 cm high herb with fleshy, fibrous roots. Leaves
2, sessile, opposite. Raceme slender, 2-6 cm long. Flowers green.

On moss covered rocks in Abies-Berula forest, near Himtoli, 2400-2700 m.

— Flowers during August September.

2. Listera tenuis Lind).

An erect, slender, 12-15 cm high herb. Leaves two, sessile, opposite.
Raceme 2-5-flowered, 1-2.5 ¢m long. Flowers green.

Found to grow in Sub-alpine Himalays in Abies-Pinus-Rhododendron-Betula
Forest. Deodi to Ramani, 3000-3500 m. Flowering during July August.

14, MALAXIS Sol. & Sw.

Leaves one or more, membranous, plicate. Flowers small, green.
Pollinia 4.

The genus comprises over 300 species, about 17 in India, 7 species in W.
Himalaya, only 1 in the Biosphere Reserve.

The generic name is derived from Malaxis a Greek word meaning softening.
Malaxis muscifera (Lind).) Kuntz. (Microstylis muscifera (Lindi.) Ridi.
Pseudobulbous berbs, pseudobulb more or less ovoid, stems 10 cm high.

Leaves two, unequal. Inflorescence 10-20 cm long. Flowers yuvlowish green, ca
3 num across.
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fruiting during July September.
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15. NEOTTIA Guettard

Rhizome robust, with densely crowded fleshy roots. Flowers fleshy.
Pollinia 2.

The genus comprises over 9 species; 5 species from W. Himalaya; 1 in the
Biosphere Reserve.

Neottia listeroides Lindl.-

Erect, ca 40 cm high herbs with densely crowded roots, stems brownish-
olive-green with loose sheaths. Leaves absent. Inflorescence many-flowered.
Flowers brownish-olive-green or dark green.

Near Himtoli, 2500-3000 m on grassy hill slopes. Flowering and fruiting
duning July September.

16. NEOTTIANTHE Schl.

The genus comprises about 6 species; 2 in India and the Biosphere Reserve.

la. Lip beat downwards; spur tapering downwards, faintly incurved 1. N. calcicola
b. Lip boat shaped; spur conoidal, curved forwards 2, N. secundiflora

1. Neottianthe calcicola (W.W. Sm.) Schl.

8-12 cm high, erect or semi-erect herbs. Leaves 2, lanceolate to sub-linear.
Spike ca 4 cm long, usually 6-12 flowered. Flowers secund, lip 3-lobed.

Around Dibrugheta-Deodi, on open hill slopes amidst Cofoneasier and
grasses, 3300-3600 m. Flowering and fruiting dunng August September.
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2. Neottianthe secundiflora (Hook.f.) Schl.

Erect herbs, 5-20 cm high. Flowers secund, pink, perianth connivent except
lip to form a hood like structure.

Around Himtoli-Dharansi area on hill slopes, 3000-3700 m. Flowenng and
fruiting during July September.

17. OREORCHIS Lindl.

The genus comprises about 15 species; 3 1o India mostly distributed in
Himalaya; I in the Biosphere Reserve.

Oreorchis micrantha Lindl,
Pseudobulbous, herbs; pseudobulbs ovoid-conic, base with few fibres.
Leaves usually 2, linear-lanceolate, 15-30 ¢m long. Scape from the side of

pseudobulb. Racemes few flowered. Flowers pale-yellow, lip white.

Dibrugheta to Sanwara, on hill slopes, 3200-3600 m. Flowering and fruiting
during June September.

18. PERISTYLUS Bl.

The genus comprises over 60 species; 6 in India; 1 in the Biosphere
Reserve.

20-30 cm high herbs with 2-3 leaves usually towards the base of stem.
Spike 15-20 cm long, lax flowered. Flowers smafl, green.

Near Belta and Latakharak, on hill slopes, 2400-3000 m. Flowering and
fruiting during August October.
19, SPIRANTHES Rich.

The genus comprises 25 species; 2 in India; 1 in the Biosphere Reserve.
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Spiranthes sinensis {Pers,) Ames.

Slepder, 15-40 cm high herbs. Leaves spreading, linesr 3-10 ¢m long.
Flowers small, crowded, secund, fose-purple or white.

Around buffer zne arcs oo ll slopes, 2000-3000 m. Flowernng and
froiting doring Angust  Octaber.
78. ZINZIBERACEAE

The family comprisez 45 genern and about 700 species chiefly distributed
in tropical region of the globe; and 3 species in the Biosphere Raserve,

The ptants of this family aré perennial aromatic herbs uaually with fleshy
thizomes, often with taberons roots.

tn. Connective of anthers not spurred st the basa 2, Hedychivm
b. Connective of aathers spurred at the hase 2
2n. Flowers yellow 1. Cautleya
b. Flowers purple 3. Riscoea

1. CAUTLEYA Royle
The genus comprises 5 spectes ali Himalayan; 1 in the Biosphere Keserve.
Cautleya spicata (Sra.} Baker
Tail, erect herbes with broad 30-50 cm long leaves. Flowers yellow, many.

Around Kalikona-Chhenabari area in shady moist places. 2300-2800 m.
Flowering and fruiting during July September.

2. HEDYCHIUM Koenig

The genus comprises sbout 30 species; 25 in India; | in the Biosphera
Reserve.



PLANT WEALTH OF NANDA DEVI BIOSPHERE RESERVE 355

Hedychium spicatum Buch.-Ham. ex Sm. Fig. 62.

Tall, erect, robust herbs. Leaves broadly lanceolate, tip long tail like,
Flowers white, fragrant.

Around the buffer zone area in mixed forest in motst shady places, 2200-
2600 m. Flowering and fruiting during July October.

3. ROSCOEA Sm.

The genus comprises about 15 species; 3 in India; 1 in the Biosphere
Reserve.

Roscoea alpina Royle

10-25 cm high herbs. Flowers dark purple, corolla tube much longer than
the calyx.

Arniimd baiflarwrmmn nean tem macewad seond ol Fomn ol o A e olovemas WY TTOUY e
FRANWLIW LW L] LAV Al LN LLIEASAL BI)v IS 110 Eﬁl BEME LD DIV Ll AT TS P DY
Flowering and fruiting during July September.

§9. HAEMODORACEAE

Perennial, herbaceous plants with radical linear or ensiform, sessile leaves.
Flowers usually regular, bisexual, 3-merous, in racemes, terminating into a

alomda s mmen . TR u ) I . |

LU 3URPLS. l'l;.'-—llﬂ.l]l.l] pell- bnapuu ['I'l.lll- a Lapsuu:

14 genera and 75 species mainly from South Africa, Australia, Western and
Tropical America and Asia; 2 genera and 25 species in the Biosphere Reserve.

1a. Scape pubescent; pereianth lobea recurved 1. Aletris
b. Scape glabrous; perianth lobes not recurved 2. Ophiopogon

The genus comprises over 25 species; 4 in India; 1 in the Biosphere
Reserve.
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Fig. 62. Hedychium Spicatenn Buch. -Ham. ex Sm.
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The generic name is derived from the Greek word Aletron, meal; referring
to the powdery appearunce of some species.

Aletris pauciflora (Klotz.) Hand.-Mazz.

_____ 11 b

A small scapose 10-30 cm high herb, with grass like leaves, Flowers whiie
or pmkish-white. Fruits glohose, opening by 3-valves.

Common in alpine meadows, 3500-4500 m. Ramani to Bhojgara, Sarsupatal
to Patalkhan and Martoli bugyals. Flowering and fruiting during June
September.

2. OPHIOPOGON Ker-Gawl.

The genus comprises over 20 species; 8 in India; 1 in the Biosphere
Reserve.

Perenmial, grass-like, erect herbs with very short stem covered with old

feaves. Leaves linear, glabrous. Flowers white. Fruits ovoid with bright-blue
seeds,

Around Himtoli, on slopes amidst boulders, 2800-3200 m, Flowering and
fruiting during July September,

9). IRIDACEAE
{[rns famly)

Perennial, herbaceous plants with narrow, sword-like leaves. Flowers
showy, bisexual. Fruit a capsule.

The family comprises 60 genera and 800 species. The chief centres of
distribution, South Africa and Tropical America, 1 genus and one species in the
Biosphere Reserve.
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IRIS L.

Herbs with fleshy, cylindric roots. Leaves chieRy radical, hnear, entire.
Flowers showy, solitary or in pairs.

{Genus comprisea about 300 species mostly from Norhemn temperale
regions; 1 1n the Binsphere Raserve,

The Greck name for the rainbow, refercing to the huoes of the flowers.
Iris kumaonensis D. Don ex Royle Fig. 6.

Herbs, 15-30 cm high ot more, usually tufted herl with creeping, thick
rootstock. Flowers baghl-lilac. Outer penanth segments motted and bearded
with a central line of yellow-tipped hairs. Capsule ovoid.

[ R I [ B B MY o T B R o. Tl PR AR B N R 1 W RIS

ATAUTIY LAaaRildldR W LATANANS], DAIINURETIGEES A0 VLAV, Un s1opes, 30k

4500 m. Flowering and fruiting during March  September,

91. DIOSCORFEACEAE
{Yam family}

The family comprises 3 generz and over 750 species distribuled in tropical
to temperate regions, 1 genus and over 50 species in India; 1 genus with 1
specics in the Biosphers Reserve.

Chnibing shrubs, frailing herbs or iwining climbers. Leaves simpie or
dignately 3-5-foliolate. Flowers minute, {-sexual in spikes or racemes. Capsute
hard, 3-valved.

DiOoSCOREA L.

The genus comprises over 600 species; tn India 50 species are known 1o
occur; 1 in the Biosphere Reserve,

Trailing herbs or twining climbers arising from tubess. The tubers are
usually known as yams and bargely cultivated for food.
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Fig. 63, Iris kumaonensis D. Don ex Ruyle
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Dioscores delioidea Wallich ex Griseh.

The scienific name is derived from DHoscorides, the ciassical author.

Fig. 64,

Twiners, glabrous or nearly so. Leaves allernate, ovaie-lanceclate, vanuble,
Spikes solilary. Male-spikes very slender, 7.3-33 cm long. Female ca 13 cm

long. Capsule wings hroad.

Ey -y -1 ] n-ﬂ..-T ' ﬂ-ﬂ.n.'lﬂ-l.- d
ERivia alie 1 Spewivo i

Rare, on way 1o Sonwara from Dibrugheta and nesr Tolma village, 2500-
3500 m. An important medicinal plant. Flowering Huring June July,

=

Plants usually possessing bulbs or rhizomes or swollen corms with narrow,

parallel-veined ieaves. Perianih-segments (petals) in bwo whorls, Stamens 6,
OVALY SUpErior.

sfeoed= o)

Bulhauk herhs

Herbs with crecping rootslocks, often tuberous
Lonves radical; stem scape like

Stems leafy nol scape like

Anthers vorsatile

Amhers dorsiflixed

Flowers white

Flowers yal|ow

Leaves reduced, wneedle like, spinous or scales,
Leaves not reduced

Leaves all radical or scape with solitary loaf
Leaves nol radical; stems wilh more Lhan one beaf
Lesves in single Lerminal wherl

Lewves in muny whorls or alternate

Finwers in axillary racemnes

Flowers in terminal racemes

2
5
1. Allun
3
4, Liliwn
4

5. Lloydia
%, Momorharie

2. Asparagus
6

3. Clintomia

T

%. Trillidinm
i

7. Folygooaimn

8. Smilacina
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Fig. 64. Dioscorea deltoidea Wallich ex Griseb.
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1. ALLIUM L.
™. oo oo oo AL oot oo A o o o
LIE il LODpriscs OYel AP aii iy, LYol U sl dl LWL BIRIT

India; 3 in the Biogphere Reserve,

Can be recognised by its dense flowers forming an pmbel, Petals usually
free. ovary superior.

Alllum is & Latin pame for Garlic. (This has been dealt under
Amaryllidacese by xome authors).

lo. Chter scules of bulb of veticulated fibras; Nowers while 1. A, hymile
. uler scales of hulbs membranous, not af reticoieis fhtes; fowers

purplish-white, rosy or purplish 2
2n. Stamens longer than the perianth 2. A. stracheyi
b, Sumens equal to or shotter than the perianih J. A, willichii

1. Allium humile Kunth

Bulbs clustered, scales of the bulb of reticulated fibres. Loaves many, flat,
ci 4 mm broad. Flowers white, star-shaped.

Commen near Latekharal aof 3500 m

NyrarpREisairas  Rg - RE PR RAE AR

i

fruiting during June August.

2. Allium strucheyi Baker Fig. 45.

A bulbous herb

d REELT WL b o L EY 8]

ok f
purplish-white with many stameas which are longer than perianth.

un to 30 ocm

On ppen hsll slopes amidst Coreaeaster sp., Dibrugheta- Deodi, Himtols, on
way to Belta and Sarspatsi. Flowening and fruiting during Julty Okctober.

3. Atium wallichii Kunth

Eools fibrous. Leaves ensiform, flat. Umbel ce 5 cm across, lax-flowerad.
Flowers purple, stamens equalling or shorter than the perianth,
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Fig. 65. Aliium stracheyt Baker
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Cn open hill slopes, amidst grasses, near Dharansi on way to Dibrugheta
and Himiol:, 2700-330¢ m. Flowering and trinting during July Oclober.

2. ASPARAGUS 1.,

The genus comprises ca 300 species. over 20 in India; 1 in the Biosphere
Reserve,

Leaves reduced to scales of spines. Clusters of needle-like cladodes present.
Flowers small.

Asparagus filicings Buch.-Ham. ex . Don

A tall, erect or twining plant with flat curved cladodes in clusters of 2-6,
spines ahsent. Flowers solitary or paired on slender stalks, gresnish.

Scattered in the forest, 2400-3000 m. Flowering and fruiting during June -
Angust.
3. CLINTONLA Rafin.

The genus comprises over 10 species; anly in India; 1 in the Biosphera
Reserve.,

Clintonia udensis Trauty & Mever var. alpina (Kunth ex Baker) Hara

Herbe with creeping rootsiock. Leaves subradical, 3-4, elliptic to ohovate.
Flowers white ar pale violat in & dense terminal closter,

Um hul slopes. Flowenng end fruiting donng July  September.
4, LIL1uM L. (Lily)

The genus comprises gver 80 species; 10 i Indin; 1 in the Biosphers
Reserve.

Usually erect leafy herbs with funnel-shaped solitary flowers,
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Lilium wallichianum J_A. & J. H. Schultes

Cu 1.5 m high herb with linear Jeaves, Flowers white, large, funnel-shaped
with curved petals. Stamens shorter.

On open grasslands or slopes, Pangrani, on way to Reni, about 2000 m,

Rare, Flowering and fruiting during July  September..
5. LLOYDIA Salisbh. ex Reichb.

The penus comprises over 1) species a few in India.

Bulbous plants with white or creamy, funnel-shaped flowers.

The generic name is given after Edward Lloyd a botanst.

Lloydia serotina {L.) Reichh.f.

8-20 cm, high herbs, with filiform leaves and solitary white flowers, petals

elliptic, ca 1 cm long. Stamens shorter than petals. Capsules roundish,
obovate,

haransi, in alpine rocky s
Flowering and fruiting during June August.
G. NOMOCHARIS Franch.

The genus comprises over 15 species, 1 in India; 1 in the Biosphere
Reserve,

Latin-Npmos me

pasture lands.

dow and charis grace, referring to the plants Zrowing in

In. Leaves more than 10 cm Jong, narrowly linear 1. N. nana
b. Leaves lcss than 8 ¢m long, elliptic-lanceolate 2. N. oxypeiala
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1. Nomocharis nana (Klmz.) E.fl. Wilson
15-40 cm high herbs, Leaves nacrowly linear. Flowers bluish, solitary,

On way to Bhujgara from Ramani, Dibrugheta to Dharansi. Flowering and
fruiting during June August.

2. Nomaocharis oxypetala (Royle) E.H. Wilson

2050 cm high, stout herhs. ] aaves elliptic-lancenlate. Flowers solitary,

pale-yetloe,

Arcund Humtoli, Dibrugheta to Decdi, on open slopes, 3500-4000 m.
Flowenng and fruiting during June  August.

7. POLYGONATUM Mill.

SEMT M AMAT Y DT AT
VI WFLAAIVIWALY O DI )

The yenus compnses about 30 species; 1510 Tncha; 3 species in our area.

Latin=predys, many and gonfa the knee=joint, refersing o the many jomnis g
the rhizome.

la. Lewves gpposite rarely allernsle 2. T yraminifolium
k. Leaves whotled 2
2a, Leal tips cirrhose 1. P. circhifulivn
b, Leal tips not cirrhose 3. Y. verticillatom

. Polyganatum circhifolivm (Wallich) Royle

£3-33 c hugh herbs. Rhizome creeping. Lenves in whoris of 3-5, linear
narrow-lancenlate. Peduncles 2-flowered. Flowers purplish.

On open slopes, near Lata, Ramam to Deodi in nuxed forest 2606-3500 m.
Flowermy and fritimy during May  Auguost,

2. Polygonatum graminifoliom Hook.f.

An erect {53-20 cm high herb, with opposite, lingar leaves. Peduncles 2-
flowered. Flowers purplish-while.
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Om open slopes, common near Sarsupatal, Himtoli and adjacent area, 2600-
4000 m. Flowering and fruiting during July  August.

3. Polygonatum verticillatum (L) All. Eng. (Whorled Solomon’s Seal).

An erect herb with many whorls of narrow leaves. Flowers axillary, white,
tubular, small, pendulous, Fruit a berry, dark-purple when ripe.

On way to Dharansi, 2600-3300 m. Flowering and frmting during June
October.

Young shoots are used as vegetable.

8, SMILACINA Desf.

The genus comprises over 25 species; 4 in India; 1 in the Biosphere
Reserve,

Smilacina purpurea Wallich

30-70 cm high, erect herhs with creeping rhizome. Leaves in two ranks,
broadly elliptic or oblong, 6-12 c¢cm long. Flowers in spike-like clusters,
purplish,

Around Dibrugheta, Sonnwara, Himtoli, 3000-3500 m. Flowering and
fruiting during May  August.
9. TRILLIDIUM Kunth
Genus comprises 22 species; 1 in the Biosphere Reserve,
Trillidium govanianum (D. Don) Kunth

15-35 ¢m high glabrous, erect, herbs. Leaves 3, broadly ovate. Flowers
purple or brownish-purple with spreading petals. Fruits globose.

On way to Himtoli from Dharansi, 3500-4000 m. Flowenng and fruiting
during May August.
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93, SMILACACEAE

{Greeabiiei fanuly}
The family comprises 4 genera and over 375 species; 1 genus with 2 species

in the Biosphers Reserve. These are mostly climbews or straggling, rhizematous
shrube or herbs, stems often prickly.

SMILAX L.

The pecus comprises over 300 spacies; 24 mn India; 2 n the Biosphere
Resepve.

These are mostly shrubby or herbaceous climbing or straggling plants with
reticulately veined leaves.

1. Stems siraggling branches prickly; flowers white 1. 5. aspera
b.  Stems erccl; flowers putple X, 8, vaginala
1, Seanidax aspera L.

Stragpling shrubs, branches Zigrap, prickly. Leaves lingar-lanceolaste to
ovaie-lanceniate. Flowers white, arranged in umbellate spikes.

In buffer zone area, 1800-2000 m, Flowering and fruiting during April-
G tobwer.

2. Smilax vaginata Decne.

Erect shrubs, Leaves ovate, elliptic-ovate or orbicular ovate. Flowers
purplish, arranged in vmbels.

Around Dhoodhganga-Dibrugheta area, 2300-3500 m. Flowering and
tnnling dunng May - June,
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94. COMMELINACEAE
(Spiderwort family)

The family comprises 38 genera and over 500 species, mostly distnbuted
in tropical and subtropical areas; these are herbs with jointed, succulent stems
and sheathing leaves.

la. Flowers clustered in simples heads, fertile siamens 6 2. Cyanotis
b. Flowers in scorpioid cymes, fertile stamens 3, staminodes 1. Comunclina

1. COMMELINA L.

The genus comprises 255 species, 6-8 species in India; 2 in the Biosphere
Reserve,

The genus is nmamed after Casper commelia, professor of botany at
ok

ﬂ Wi v b e
ROV LA,

la. Leaves ovate, fruit 5-seeded 1. C. benghalensis
b. Leaves lanceolate, fruit 3-sceded 2. C. paludosa

1. Commelina benghalensis L.

Slender, creeping herbs, stems rooting at the base. Leaves ovate, tip
rounded. Flowers blue or pale biue.

Common throughout the buffer zone area in shady moist places, 1800-
2200 m. Flowering and fruiting during July October.

2, Commelina paludosa Bl.

Slender, creeping herbs. Leaves lanceolate, acute. Flowers blue or pale blue
with one petal white. Seeds minutely dotted.

Common around Reni-Ksiikona, Chhenotari area in shady moist places,
1800-2500 m. Flowering and fruiting during July September.
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CYANOTIS I}, Don
Over 50 species; 14 1o ludia; 1 o the Biosphere Reserve,

Cranotis vaga {(Lowr.) Schoit.

Slepder, creeping, tufted, annual herbs, rocting at the nodes. Leaves linear-

lanceolate. Flowers bluc, in scorpicid cymes.
Common throughout the ares ascending upte 2800 m. Flowering and
fruiting during july October.
95, JUNCACFAR

{Rush fapuly}

The tamily compnses 9 genera and 400 species; 2 genera and over 32
specics in India; 2 gencra and & specics in the Biosphere Reserve.

Tufted grass-like plants nsually known from temperate to alpine regions of
the Himalays.

La. Hrmicy horba; leal sheaths entire; sceds 3 Z. Lazula
b. Glabrous herhs; 1caf sheath eplitting down one side, sceds many . Juncus
JUNCUS L.

The penus compmses over 30 spemies, over 28in India; 5 in the Biosphere
Reserve.

Flowers usnally in a dense head or in a branched cluster, regular with six
papecy scale-like green, brown or whitish patals and 6 stamens. Fruit » many-

seeded capsule.

The gereric name is derived from the Latin word Juncus, a rush.
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la. Flowers in solitury heads 2
b. Flowers in compound heads or in panicles 4
2a. Leaves many, upper cauline leaves present 4. J. membranaceus
b. Leaves few, oaly at the base of stems 3
3a. Lower floral hracts more than 1.2 cm loag; cymes 3-5 flowered 1. J. bracteatus
b. Lower floral bracts less thasn 1.0 cm long 5. J. thomsonii
4a. Flowers in compound heads, stamens exserted 2. J. concinous
b. Flowers in panicles, stamens included 3. J. himalensis

1. Juncus bracteatus Buch.-Ham.

Tufted herbs, 15-20 cm high. Leaves few, filiform. Flowers pale or
dark.

On open hill slopes, Martolt and Milam bugyals, 4000-5000 m. Flowering
and fruiting during June September.

2. Juncus concinnus D. Don

A tufted herb, 20-30 cm high with filiform laaves and subsessile white
flowers.

In marshy places at Deodi-Bhojgara, 3500-4500 m. Flowering and froiting
during July October.

r T R L DL U T D
oF e JUITCLLY JTLEIAHICIINIS RiUOLE.

A stout, rigid 2040 cm high herb, with filiform leaves. Inflorescence
irregularly branched. Flowers brownish in clusters. Fruits dark shining brown.

In marshy places, Dharansi-Bhojgara, 4000-4500 m. Flowering during July-
August,

4. Juncus membranaceus Royle ex D, Don

A tufted 25-30 cm high herb, with filiform leaves and solitary white
flowers.
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In cpen marshy places, Dharansi area at ca 4500 m. Floweting and fruiting
during July September.

5. Juncus themsonii Buch.-Ham.

Tufted 5-15 cm high herbs with 1-2 very shorl leaves. Flowers white.

Torme sermbmiey mloaan mercemd smecdals ood WL — B ASWWY
AYLET WAy pracid aiullo Al L o

Floweirng and fruiting dunng July September.
LUZULA D,

The genus comprises over 75 species; 4 in India; 1 in the Bicsphere
Reserve.

Luzala spicata DC,
Herbs with grass like leaves. Flowers dark brown.

Arcvnd Martoh and Milam bugyais, 3500-4500 m. Flowenog and fruiting
during June  August.

%. ARACEAE
The family comprises 115 geners and over 2008} species, chiefly distributed
in tropical and temperate regions, abundant in tropics; 24 gepera and 136
species are known in India; 1 genus with 5 species n the Biosphere Reserve.

_ﬁR.ISAEMA. Man.

The genus compsizes over 150 species; 42 species are known in India; 5in
the Biosphers Reserve.

The generic name s derived from Greek word Aron meamng aviun and
Fiaema meaning blood, referning o its close aliiance to genus Arum.

1a. Leaves 3-folimte P
bh. Leaves more than 3-folinte 3
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2a. Spath, tube rikbed, green on pale ground; middle teaflet rhomboidly orbicuiar
4. A, propinguem

b. Spath, tube not ribbed, green striped with purple; middie leaflet elliplic

2. A, intermedium
3a. Leaves digitately compound 3, A. jscquenvontii
b. Leaves pedately compound 4
4a. Appendage of spadix elongated much exserted 5. A. tortuosum
b. Appendage of spadix not clongated, included 1. A. flavum

1. Arisaema flavum Schoit

Perennial herbs with crom like rhizome. Leaves pedately compound, leaflets
9-11. Spathe very short.

Common around Tolma-Himtoli and Reni-Kalikona area in mixed forest,
1900-3000 m. Flowering and fruiting during June October.

2. Arisaema intermedium Blume.

Erect, perennial herbs. Leaves digitately 3-foliate, middie leafiet elliptic.
Spathe greenish, striped with purple.

Common around Tolma-Himtoli and Reni-Kolikona area in mixed forest,
2000-3000 m. Flowering and fruiting during May  September,

3. Arisaema jacquemontii Blume.

Erect, perenmal herbs. Leaves digitately compound, leafiets 5-7, elliptic or
obovate-lanceolate. Spath, green, striped with white, gradually narrowed into a
thread like tail.

Common around Tolma-Himtoli, Belta-Latakharak area, 2200-3000 m.
Flowering and fruiting during May September.

4. Arisgema propinguum Schott

A

Ereci, perennial herbs. Leaves digitately compound, ieaflets 3, middie
leaflets rhomboidly-orbicular. Spath green on pale ground, tube ribbed.
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Around Tolma-Himioli, Belwe-Latakharak and Kahimna Ehhanaban area, in
mized forest TI-IW m.  Elowern

£F
LRy P P R P T A7 RS el Raipy L] AdiaResalp AR, A¥aEy

September.
3. Arisaema tortuosum (Wallich) Schatt

Erect perennial hecbs. Leaves pedately compound, leaflets 5-19, lingar-
ianceolate. Spathe pale green, spadix much elongated, much exserted.

Common around Tolma-Himioli, Bt.il;—l_alak}mmk and Chhemabari-Kalikone
area, in mined forest, 2200-33H0 m. 'F'Inws-hnu and Frmrlnﬂ ﬂuﬂm:- Tune

September.

97. CYPERACEAE
{Bedge famsly)

Thas is one of large families ol the flowenng plants compnsing of 90 genera
and over 4000 species, distributed throughout the globe; about 22 genera and

over 405 species i India; & genera and specics o the Biosphere Reserve,

The plants are perennial grass hke herbs mostly in wet places, stems are
solid and often trigonous with sheathing leaves in 3-Tanks.

1a. Nus 2nciosed in wiricies 2
k. Nuls not ¢nclosed i utricles 3
2a. Utricles opening on adaxigl surface 6. Kobresia
b. Utricles opening on the apex L. Carex
3. Leaves reduced to bledeless sheath 3, Eledcharis
b. Leaves well developed 4
4z, Porianth prosent in the form of & bristles, bristle divided at the hase (o

numerous White hairs 4. Eriophorucn
b. Perienth not as above 5
Sa. Flowering glumes spirally aorenge 5. I'mboisiylis
b. Flowering glumes distichously arranged 1, Cyperus

1. CAREX L.

Girbrous perenmials, Utricle eaclosing aut hottle-shaped, mouth of its beak
entire, noiched or shonly shit,



la.

i

3a.

4q,
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Ta.
8a.
Sa.
104,

11a.

12a.

13a.
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Species aboul 2000, 140 i India; in the Biosphere Reserve,

Careo, to want; in allusion to the upper spikes being without seeds.

Style 3-fid 2
Style 2-fid 12
Terminal spike completely male 3
Termina! spike not completely male ]
Utricle abruptly narrowed into small natched beak 4
Utricle beak decply 2-fid 7
Ulricle triganous . 3
Utricle strongly 2-edged, with concave face 13. C, setigera
Spikes 4-14; wricies hispid 6. C. inanis
Spikes 3-5; uiricles scabrous bristly ]
Rhizome short, densely caespitose, glumes lanceolate 8. C. nandadeviensis
Rhizome clongated, creeping, glumes ocbovate-oblong 3. Cardiolepis
Utricle very short, much compressed ovoid 4. C. haematostoma
Utricle long, not compressed, cllipsoid-lanceolate 5. C. lurtella
Utricle not beaked 2, C, atrata
Utricles beaked 3
Lower bracts sheathing 9. C. nivalis
Lower bracts not sheathing 9
Leaves slightly shorter than the stem or fonger than the stem 10
Leaves much shorter than the stem utricle granular, pale 11
Leaves longer than the stem, etricle granular yellow 11. C. obscura

- Leaves slightly shorter than the stems, wiricle smooth, yellow

11. C. psychrophiia

Lowest spike 2.5-7.5 cm long; lowest bract often exceeding the inflorescence
7. C. lehmanii

Lowest spike less than 2.5 cm tong; lowest bract equalling the infiorescence
1. C. alpins

Utricles many nerved, small red glands scattered all over between the nerves
10. C, nubigena
Utricle obscurely nerved, red glands absent 14, C, stenophylla

1. Curex alpina Sw.

A slender, glabrous, 10-65 cm high tufied herb, with short, woody, slender

thizome. Leaves much shorter than stem near its base. Spikes slender, or short,
¢ylindric, ca 8 mun long.

Around Milam bugyals, 4000-5000 m. Flowering and fruiting during June -

October.
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2. Carex atrata L.

Glahrous, up to ca 60 cm high herbs with creeping rhizome. Leaves almost
ae long as stem. Spikes 3-6, up to ca 2.5 cm long, cylindric, dense. Glumes ca
4 min, ovate-acuminate, female ofien uniformly black except margio. Nut
gegcile  much smaller than utricle.

Around Milam bugyals, 4000-5200 m. Flowerning and frutting during June -
September.

). Carex cardiofepis Nees

(Glabrous, 15-45 cm high herbs, caespitose. Leaves often nearly as lony as
stem, fiat. Spikes 3-5, distant, cylindric, terminal one male. Utricle shorter than
plume. Nui obovoid, rigenous.

Scattered, on open hill slopes at Himioli surroundings, Dibrugheta, Deodi,
Sarsupatal 3500 m. Flowering and fruiting during June  September.

4. Carex haematostoma Nees

Glabrous, 20-75 cm high, usually terete herbhs. Leaves 10-50 cm long, flat.
Spikes 4-10, linear-cylindric. Nut oblong-obevoid, trigonous obtuse,

On way to Deodi from Dibrugheta on open hill slopes, ca 3300 m.
Flowering and fruitihg during June Scptember,

%. Carex hirtella Drejer

Tufted 3050 e hugh herbs, Leaves very narrow, enrotied when dry, 10-25
em long. Spikes usnally 3 mele, 3 female, 2-25 cm long, brownish. Utricle
6-8 mm long, ellipsoid-lancealate.

Ramani-Bhujgars, 3500-4000 m. Flowering and fruiting during June
Sepiember,
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6. Carex inanis Kunth
Rhizome short, stem 5-25 ¢m high, slender. Leaves overlapping stem,
narrow. Spikes greyish-green, 4-10 or more, cylindric, terminal one male.

Female glumes ovate. Ulricle small.

On open hill slopes on way to Deodi from Dibrugheta, 3300-2800 m.

Flowering duriag June July.

7. Carex lehmanniy Drejer

Slender, glabrous herbs, spikes cylindric to oblong. Lowest spike 2.5-
7.5 cm, distant, lowest bract usually much overtopping inflorescence. Utricle

o Y e
& AL1NER.

§

In open grasslands, near Ramani and on way to Roopkund, 3000-4200 m.
Flowering during July August.

8. Carex nandadeviensis Ghildiyal, Bhattacharyya & Hajra

Herbs 20-27 c¢m high. Leaves clustered at base, subequalling or slightly
exceeding the stem, spikes 7-10 cm long, spikelets 3-5. Nuts obovoid.

Common in alpine grasslands, on way to Bojgara from Ramni. Flowering
and fruiting during July  August.

9. Carex nivalis Boott

Terminal spike wholly male or female at top. The glumes cinnamonous.
Utncle broad, much compressed. Nut small, stalked.

In moist places near the spring, on open hill slope, amidst Senecio,
kobresia etc, Ramani-Bhujgara, 3300-4000 m. Flowering and fruiting July
September.
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10. Carex nubigena D. Don Fig. 66,

Rhizome short. Stem 15-75 cm high. Lower leaves leng. Inflorescence
usually greenish, becoming brownish, dense ovord. Spikes ¢a 5 mm, dense.
Utricle small. Nut compressed.

Common, Deodi to Dibrugheta, 3000-3500 m. Flowering and fruiting
during August September.

11. Carex obscura MNees

Glabrous, stoloniferouns, slender herbe, 30-60 cm high. Leaves often over
topping stems,  flat. Spikes usually 3-7, oblong or cylindric, often very
¢lose, subsessile or lower somelimes pedoncled. Utnele as long as glume,
eblong.

On open hill slopes, Dibrigheta - Deodi area, 3000-3600 m. Flowering and
fruiting during June September.

12. Carex psychrophila Necs

Glabrous 30-60 cm high, slender herbs. Leaves weak. Spikes almost
eylindric, dense, lowest paduncled. Ghumes small,-ovate, chestnot coloured.
Utricle small, obscurely nerved. Nut black.

On open hill slopes with friz sp., Geatlona elc. st 3500 m. Flowering
during June - Juiy.

13. Carex setigern D). Don

(labrous, stoloniferous, 30-60 cm high herbs. Rhizome long creeping.
Leaves nearly as long as stem. Spikes 4-8, cylindric, terminal, 1 usuafly mate,
usually 3.5-5% cm long. Wncle brownish-green, very hispid, perveless. Nuls
elhpeoid, dark brown,

On way to Sonnwara, Macoli begyals, 3500-5000 m. Flowering and
fruiting during Jure Seplember.



PLANT WEALTH OF NANDA DEV]1 BICSPHERE RESERVE 379

Fig. #6. Carex nubigena D. Don
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14, Carex stenophylla Wahlenb.

Ca 15 cm high berbs. Leaves usually as long as stem. Spikes ovoid, male
at top, glumes strongly scaricus-edved. Utncle black, thick-walled, elhpamd-

AN LN O A

Milam bugyal, Sarsupatal, 4200-3400m. Flowenng and frozting during June
September.

2. CYFERUS L.

The plants are erect, simple, leafy valy near buse, Inflorescence umbellate
orcepitate. Spikelets linear or oblong, compressed. Glumes distichous. Stamens
1-3. Nut trigonous.

The generic name 3% denived from the Greek nagme Kypeiros, a sedge.

la. Style 2-fid 2. C. glubusus
k. Style 3.fid 2
2a. Rachilia of spikelets persistent L. C. cuspidatus
b. Rachiila of mrikelets decidugus 3, C. panicews var. roxburghianus

1. Cyperus cuspidatas Kunth

Slender ennvals. Spikelets small, in umbels. Giumes strongly 3-nerved. Nut

ablong-vvoid, half the length of glume.

On way to Belts, Dibrugheta to Deodi, 2700-3600 m. Flowering and
fruiting during June  Seprember.

2. Cyperus globosus Al

Glabrous, tufted, 10-60 cm high herbs. Umbels apparently simple or
condensed into ! head. Spikeiets clustered, linear, many-flowered, much
compressed, brownish or black. Nut small, ellipsoid, chesinut-black.

On way to Malari, 2500-3000 m. Flowering rnd fruiting during Juoe
Seprember,
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3, Cyperus paniceus {(Rottb.) Boeck. var. roxburghianus Kukenth.

Ca 60 cm high herbs, stolons very slender. Umbels simple; rays up to § em
long; bracts 5-7. Spikelets ca 3 mm long, l-flowered.

On way to Pang, 2200-2700 m. Flowering and friting during June
September,

3. ELEOCHARIS R. Br.

Ermaniac o e TONY 1A v Teudios
U.le L LI b4 o ALK A

LMLl Wy L

Genenic name 1s denved from the generic name Helos.
Eleocharis patustris R. Br.

Rhizome black or chest nut, creeping. Stems 10-50 cm high. Spikelet
ellipsoid or cylindric, dense-flowered, brownish. Glumes obtuse. Bristles 6, as
long as nut. Nut obovoid, much narrowed at top.

Martoli and Milam bugyals, 3500-5200 m. Flowering and fruiting during
June September.

4, ERIOPHORUM L.,

The genus comprises over 20 species; 3 in India; 1 in the Biosphere
Reserve,

Herbs, robust, glabrous, 10-50 cm high. Leaves often overtopping stems
with serrulate edges, lower sheaths brownish black. Umbel compound or
decompound. Spikelets many, rusty-brown, many-flowered. Nuts oblong-
ellipsoid, beaked, smooth, brownish-black.

On way to Pang, very commeon, 2200-2700 m. Flowering and fruiting
during May October.
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5. FIMBRISTYLIS Vahl

The genus comprises over 300 species, 50 o India; 1 in the Biospbere
Raserve_

These sedges have tufted stems and flowers without bnstles or seales.
Fimbristylis dichotoma (L.) ¥ah!

Anoual, tufied sedyes wilh grooved stems. Leaves one third of the stem,
slabrous. Spkelets  brown, coyliedric,.  Nutz  flavtened, lonpitudinally

stripped,

Comimon around buffer zone arsa n watery places, 2400-3000 m.
Flowering znd fnuting during May  September.

6. KOBRESIA Will.

Ca S0 species from N, temperate region; ca 20 in India; 6 in the Biosphere
Reserve.

Glabrous perenniels. Stem simple with terminal spike. Leaves near base
only. Spikes vni or hi-sexval. Spikelets male or female, 1-flowered or bisexual
with one female fower at base. Nuf usually az long as plume.

Named after Dr. Paul von Kobres a German and a preat promotor of
botany.

la. Spikes compound, subpgniculate, dense 2
b. Spikes aimple, nol dense 3
2a. Muis ohlong ateneated mo beak 5. K. royleana
b. Muis narrowly vblong, spiculate X K. laxa
Ja. Spikes oblong: bracteols eliiptic-oblong 6. K. schoengitdes
b. Spikes linear, bracteolcs 4
da, Steme denacty tuficd, cloched at haso wilh lestaceous slealhs 4. K. nepelensis
b. Stoms not as above 3
Ja. Spikelets 3-4-Tlowered i. K. capillifulia

k. Spikelets 2-Mowered 1. K. duthiei
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1. Kobresia capillifolia {(Decne.) C.B. Clakre

Leaves linear; sheaths brownish. Spikes linear, brownish or yellowish, ca
2.5 cm long; bracteoles obtuse, erect, margins scarious. Spikelets mostly 3-4-
fid. Nut shorter than glume.

Common around Dharansi, Dibtugheta, Bhojgara-Ramani, Martoli, bugyals,
on open grasslands at 3000-5000 m. Flowering and fruiting during August
September.

2. Kobresia duthiei C.B. Clarke

Densely caespitose, 10-20 ¢m high herbs, Leaves many, almost half the
length of stem, flat, Spikes linear, dense, green, 2.5 ¢m long, very rigid.

_Sﬂ_lilrn'lal'a A_Hd WNut almnct ac lono ae oliima
l AR L bl Sl BBl & Wk RBACJLLILFRIR R .Vj.],a - El“l..v'

Common around Bhojgara to Ramani, Sarsupatal in open hill slopes, at ca
5000 m. Flowering during July - Avgust.

3. Kohresia laxa Nees

Slender, 20-50 cm high herbs, with short creeping rhizome. Leaves almost
as long as stem. Panicle 5-10 cm long, narrow with slender erect branches,

abrno emead | e ]
LY ¥ -

On way to Sonwara, Martoli bugyals, on open stopes, 3500-4500 m.
Flowering during Jupe July.

4. Kobresia nepalensis (Nees) Kuken. Fig. 67.

Densely tufted 15-20 cm high, herbs. Leaves linear. Spikes 1-2.5 ¢m
orown.

Common near Dibrugheta, Sonwara, Ramani, Sarsupatal, on open hill
slopes, 3500-5000 m. Flowering during August October.
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34

Fig. §7. Kobresia nepalensis {Nees) Kukan.
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5. Kobresia royleana (Nees) Boeck,

Stout herbs. Leaves linear, flat when .dried. Spikes brownish, or
ferruginous-brown. Spikelets 3-4-flowered.

Masmvnes anmsosed Casciaeanial ety haiwnimla -~
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5200 m. Flowering during July August.
6. Kobresia schoenoides (C.A. Mey.) Steud.

Stout, rigid herbs, 10-40 cm high. Leaves as long as stems or more, linear,
channelled, incurved; sheaths shining brown. Spikes oblong, dense, Spikelets 1-
3-flowered. Nut black.
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Sarsupatal, 5600 m. Flowering during July August,

98. POACEAE

A family consisting chiefly of annual or perennial herbs, rarely shrubs or
trees with erect or creeping stems, usuall}' branched. Stems cylindrical, rarely
flattened, jointed, usually hollow in internodes. Leaves solitary at the nodes,
sometimes crowded at the base of stem, altermate and 2-rowed consisting of
sheath, ligule and blade. Inflorescence made up of spikelets arranged in a
panicle or in spikes or racemes, usuajly terminal, each inflorescence being
subtended by a bladeless sheath. Spikelets consisting of bracts distichously
arranged along a slender axis; the two lower bracts empty, the succeeding to
many bracts each enclosing a Mower and opposed by a byaline scale, the whole
termed a floret. Glumes or lemmas often bearing 1 or many stiff bristles.
Flowers usually bisexual, somelimes umisexual, small and incomspicuous,
Penianth represented by 2 rarely 3 minute hyaline or fleshy scales. Stamens
usually 3, rarely more, ovary 1-locular with | anatropous ovule, style usually
2. Fruit mostly caryopsis.

Compnises about 620 genera and 10,000 species distributed throughout the
world,
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Spikelets 2 flowered, tBlling cnlire at maturity, usuatly the wpper floret hermaphrodice and
the iower mais or barret and iF the jaier, oiten reduced 10 ienmma of rarely e lemma
enticely absent, all alike or moce often differiae in sigc, shape and steueturs, froquently
dnrsnﬂj.r mmpressad 2

.:I,.r|m..|.uu5 | ¥y ] :L;u.li_l,' Huwn:u;-u, '|biEﬂ.I.I.H!. u}.l a3t malf 11._1..' alhaveE I.IIE Mo on 1|.E.|T\rE i_.rETiliElEﬁt
glumes, orif falling entire then pal 2-Nowered with the Iower {Jeret tnade or batoen and

the vpper hermephrodite, wsually mare or lesa laterally compressed or lerete 13
Fomude spikelets complataly saclosed i o motamorphosed leaf sheath which takes the
form of a spherical or cylindrical osesous or bvery bead-like structure 12. Coix
Female spikelets, not enclosed a3 above 3
Clumcs rigid, upper bemman vsually awnod 4
Glumes membrannus, wpper Jemmas usunlly awnless AL
Spikelcts of cach patr similar, sessile and the pediceiled hennaphroedite, joiats of panicle
thin 19, Tulahy
Spikelets of each pair dissimilar, pedicelied male or acrile or completely sbsent ar o
more of 1c88 simakgr than the joint, of raceme and the pedicel thick and swollcn a
Joint, of rachizs and pedicel of the pedicelled spikeleis swollen, d-angied, rounded or
fiatiened &
Juinis of rachis and pedicel nacmw, seldom thickned upwards, occesionally with a
translucent longitudinal groove T
Sesyile spikelets with 8 male and a hermaphrodite floret, upper lemma awned raecly
awiless, Inflorescence spalbbceaus 3. Apluil
Scasile spikeclets with & hermapheodite Bacet only or occasionally witk & male Tlocet
below, upper lemma awnless; Infiarescence not spathaccous 23, Phacehurus
Facemes oot inerrupted by spathes or solitary at ke end of branches, racemes collected
in whorled panicies 14, Chrysopopen
Panicles of tacemes interrupted by spathes or the cepathcale racemes digilale or in paits
or sclitary and 1zrmino g
Upper lemma of the sessile apikelet, awned from the base, pedicelicd spikcicis ofien
reduced to a pedical 5. Arthraxon

Upper lemma of the s=asile spikelet gwned from the tip or upper feone reduced to the
hyaline baie of the awn, very rarcly unewned; pedivelicd spdelots well developed 9
Involucre spikelets sheenl marging of the [ower glume of the sessile spikclets sharply

infzlded, 2-kesled, awn glahrous 1. Andropagon
Involucral spikelete prescat marging of the lower giume oot sharply wnfolded, rounded at
the hose, at the most Keeled, awn usually haiey 15, Themeda
Spikelels sumended by involucre of bristles, brisiles many or aolitary A5, Setaria
. Hrigtlee abgent I
Lower glume absent, spikelets palnoconvex 22, Pazpabnn
Lower glume present, spikelol aol planoeanwex 1?
Upper lemma memhranous L. Thgiaria
. Upper lemma cruelaccous 7. Hrachiaria

Tall woody, shrubby hamboos; leal blades flat many nerved with petiole fike haee,
articulnicd with the shealh 27, Thamnacalymus
Ferennial or annual hetbeecous grassen, el hindes sgasile not amicolaicd with

sheaths 14
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l4a.

[45a.

16a.

17a.

18a.

19a.

20a,

Upper florets reduced and ropresented by a bundle of empty, rudimentary lemmas

. Flarats not reduced as shove

Spikelets L-Mowered

. Spikelets 2-many flowered

Spikelets awnless

. Spikelets awned or with a distinet mucro

Inflorescence digitate
Inflorescence not digitate
Avns 3-fid

Awng simple

Lemmu indurated at maturily

. Lemma membranous

Callus hairs very short or absent

. Callus hairs much Joager than the lemma
. Spikelcts awnless, sometimes with a small
. Spikelets distinctly awned

21, Melica
15

146

2!

17

18

13, Cynadon
1. Agrostis
4, Aristida
19

26. Stiga

20

1. Agrostis
10. Calamagrostis
12

25

222, Lemmas 1-3 nerved 18. Eragrostis
b, Lemmas S-nerved or 11 nerved 23
23n. Lemmas not-keeted on the back 20. Festucs
b. Lemmas keeled an the back 24
24a, Lemmus produced into mucro inflorescence |-sided panicie 14. Daciylis
b. Lemmas and inflorescence not ss above 24. Poa
258. Tall reed like grasses, inflorescence plumose 6. Arundo
b, Small or tall grasses, inflorescence not plumose 26
26a, Inflorescence solitary terminsd 29. Tripogon
b. Tnflorescence pot as above 27
27a. Lemmas lobed, awned in the sinus 28
b. Lemmax awned from the eptire tip or from back 29
28a. Glumes as long as the spikelets 15. Danthonia
b. Glumes shoster than the spikelets 9. Bromus
29a. Top of the ovary with hairy appendage 30
b. Top of the ovary hairy or glabrous but never with hairy appendage 31
30a. Spikelete 2 or mare sl each node 17. Elymus
b. Spikelets solitary at each node 8. Brachypodivin
31a. Glumes usuglly as long or {onger than the lowest floret 30, Trisetum
b. Glumes vsually shorter than the lowest floret 20. Festuca

1. AGROSTIS L.

Agrostis 1s & genus of usuvally temperate and cold regions, compnising about
150-200 species, ca 26 species are recorded from India and 2 from the
Biosphere Reserve.
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The scientific name is denved from agros field a Greek name for all
grasses. Usually annuals with much divided panicies 1 flowered spikelets,

la. Lemma hairy, awned, awns 4-6 mm long 1. A, pilosula
b. Lemma glahrous, awnless or with a fing bent awn, Z2-4.5 mm long arising
{from slightly below the middle 2. A, vinealis

1. Agrostis pilosula Trin.

Tufted annual, ca 30 cm high, erect or decumbent. Leaf-blades flat or
convolute, Panicle ovate to lanceolate, 10-20 cm long, loose and open or
contracted, brownish green or purplish.

Ramni-Bhujgara, Dharansi and on way to Dunagiri. Flowering during
August -September.

A slender, 10-20 cm high, erect, tufted perennial. Leaf-blades flat or
convolute, 2-10 cm long. Panicles’ 3-10 cm long, usually contracted, dense,
greemish purple,

On open alpine meadows, Dharansi. Flowering during August,

2. ANDROPOGON L.

Andropogon is usually a genus of tropical region and most prolific in Africa
and America and 5 commonly known as Blue stem or broom sedge. The
scientific name 1s dertved from adros, male and pogon beard, referring to the
tufts of hairs in the spikelets which resemble a man’s beard.

About 100 species; 1 species in the Biosphere Reserve.
Andropogon munroi C.B. Clarke
A tufted, 60-90 cm high, stout or slender, usuglly erect and branching herb.

Leaves narrowly linear, hairy at base. Spikes most often 4-6, uneqgual, 2.5-7.5

base. Spikes
cm long, greenish,
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Common on hill slopes with Coroneaster, sedum, Allium, Carex, eic. at
Himtolt, Ruiag, 3000-3500 m. Flowering during August September.
3. APLUDA L.
A name used by Pliny for a small, slender grass.

The scientific name is derived from apluda, chaff; in allusion to the

resemblance of the involucres to chaff.

Apluda mutica L.

A rambling perennial with solid leafy stems, branched, 30-90 cm long or
more, bent at the joints. Leaves flat, rough, parrow, 10-45 cm long, finely

Jointed. False panicle linear, up to ca 3¢ cm long.

Very common near Peng, c¢a 2500 m. Flowerin
Eaten by cattle.

4. ARISTIDA L.
Latin arista, awns; referring to the long awns.

A genus of about 26 species*throughout tropics and subtropics; ca 17
species in India; 1 in the Biosphere Reserve.

Aristida adscensionis L.

A tufted 30-50 cm high perennial. Leaves linear, up to 15 cm long. Panicle

cin long, green or brownish, Awns ca 2.0 cm long.
On way to Lata at 2500 m. Flowering in August
3. ARTHRAXON P. Beauv.

The genus comprises ca 25 species, 21 in India; 1 in the Biosphere Reserve.
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Arthraxon lancifolius {Trin.} Hochst.

Erect hairy herbs. Leaves lanceolate-oblong. Rachis and joints hairy,
spikelets tinged with purple,

Mt ey mengime] haffoae dmme aean 1 EUI_HUNT v ToT vt ren i e vl Femaibieni
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during July October.
6. ARUNDO L.
The genus comprises ¢a 15 species; 1 in India and the Biosphere Reserve.

Arundo donax L.

Tall reed-like, perennial grassés, sometimes creeping near the base. Leaves
smooth. Panicles large, plumose. Styles 2, feathery.

In bufierzone area, 1800-2500 m. Flowenng and fruiting during August
QOctober,

7. BRACHIARIA Griseb.
The genus comprises S0 species, 18 in India; only one in our area.
Brachiaria villosa (Lamk.) A. Camus

Annual, erect, hairy grasses. Leaves amplexicaule, haitry. Spikelets
alternate.

Common around bufferzone area, 2000-2300 m. Flowering and fruiting
during July September.

8. BRACHYPODIUM P. Beauv.

Greek name brachys, short and pous, foot, referring to the short stalk of
the spikelets. A genus of about 17 species; 3 in India; 1 in the Biosphere
Reserve,

The genus includes species commonly known as purple false broom,
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An erect or ascending m high, tufted annual. Leaf blades flat, 10-
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flowered, compressed.

Malari and on way to Ruing, 2700 3500 m. Flowering during August

9. BROMUS L.

From Brarmar o
A LAWIEAE AP LINRALALY F LT 2] ANl (50 KA

called "Broom grass" of temperate and cold regions.

A genus of 90 species 1n temperate regions; 12 species in India, some are
introduced, 2 in the

Riocnhere Racarve
sphereg Keserve.

AF

la. Leaf blades 15-30 ¢m long, panicie’5-15 cm long, spikelets lanceolate

1 'D nnnnnnnn
| . l.ll.'.'l.l.l Ilﬂlub

b. Leaf blades 3-5 cm long, inflotescence (Panicles) 10-35 cm long, spikclels oblony
2. B, ramosus

1. Bromus pectinatus Thunb.
An erect or ascending, up to 70 cm high herb. Leaf blades ca 15-30 cm
]nnu Paniclec q Iq o 44 Inno lax d 1

< WAl WELE RAFLAE, 4MAN arn

Flowered, laterally somewhat compressed.

On open alpine grassiands, Dharansi at about 4500 m. Fiowering during
August September.

2. Bromus ramosus Huds.
A perennial, smooth, 60-100 cm high herb. Leaf-blades 3-5 cm long, flat,
hairy, Panicle 10-35 cm long, lax, nodding, spikelets narrowly oblong, laxly 4-

12-flowered.

Ramni-Deodi, in the forest, ca 3500 m. Flowering during August
September.
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10. CALAMAGROSTIS Adans

From the GreekX calarmos, a reed and agrosiiy, grass, n allusion to the plant
resembling the reed.

A genus of ca 280 species 1n temperate regions, throughout the world, 7
species in India; 3 in the Biosphere Reserve,

la. Awns on lemma inserted at the middle or below this point 3. C. scabrescens
b. Awns on lemma inserted above the middle on dorsal surface 2
2a. Panicles congested, spikelet dark purple 2. C. puichelia
b. Panicles lax, spikelets green or faintly tinged with purple 1. €. emodensis

1. Calamagrostis emodensis Griseb.

A perennial, tufted, up to ca 1.0 m all herb. Leaf-blades 30-45 cm long.
Panicle nodding, large, plume-like. Spikelets ca 6 mm long.
pine re

3000-4000 m. Flowering during August September.
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2. Calamagrostis pulchella Griseb.

A densely tufted, erect, 30-35 cm high grass. Leaf-blades ca 25 cm long,
usually flat. Panicle 6-8 cm long, ciowded, dark purple. Spikelets smaller than
the proceeding and not so scaberulous.

In alpine meadows, common around Dharansi, 3500-4500 m. Flowering
during August September.

3. Calamagrostis scabrescens Gniseb.

A tufted perennial, 40-75 cm high, erect, scaberulous beneath thepanicle,
Leaf-blades 15-35 cm long, flat, scaberulous. Papicle 8-10 ¢m long, dense,
tinged with purple.

In alpine meadows, common around Dharansi-Dibrugheta, 3500-4000 m.
Flowering during August September.
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I1. CHRYSOPOGON Trim.

The Greek name chrysor, gold and pogon a beard referring to the yellow
awns. A genus of 24 species in tropical and warm temperate regions of the old
world; ca 15 species in India, 2 subspecies of C. gryllus are present in the
Biosphere Reserve.

la. Panicles lax; awns 2.5-3.5 cm long 2. C. gryllus ssp. gryllus
b. Panicles contracted; awns 1.2-1.8 cm long 1. €, gryllus ssp. echinulatus

1. Chrysopegon gryllus (L.) Trin. subsp. echinulatus {Nees) T.A. Cope.

A perennial, 35-100 cm high, erect, robust grass, Leaf-blades 15-30 ¢m
long, Panicle 10-15 cm long.

Common near Tolma village, ca 2500 m. Flowering during August-

2. Chrysopogon gryllus (L.) Trin. subsp. gryllus
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narrow, usually hairy, edges minutely spinous toothed. Panicle lax, 18-30 cm
long. Spikelets in threes, purplish brown.

Common near Lata-Suraithota along the road side on open hill slopes, 2500-
3000 m. Flowering during August September.

R i
LA, winA L.

The genus comprises 5 species, 4 in India; only 1 in the Biosphere Reserve.

Annual or perennial erect grasses. Leaves lanceolate. Female spikelets
enclosed in ovoid-giobose whitish heard involucre.

Common around buffer zone area, 1600-1800 m. Flowering and fruiting
dunng July September.
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13. CYNODON Rich.

Greck ryna, a dog and adans, g thath; raferning to the nature nf the laaves,
on the stolons. A genus of & species in the wanm and temperate repons, 3 1n
India; 1 in the Biosphere Reserve.

Cynadon doctylon (L.} Pers,

A perennmial prass with slender rhuzomes.  Stem slender up to ca 30 cm
long. Leafblades short and narrow, Racemes wsually d-6 digitate.

This 18 & grass with an extremely wide distribution.
Common near Suraithota at 2200-2500 m. Flowering during August
Seplember.
14. DACTYLIS L.

From the Greek dacridos, a finger; supposed to refer to the division of the
wnflorescence.

A genus of ahout 5 specias in temperate Evrope and Asia, widely mtroduced
elsewhere, | species m the Biosphere Keserve,

Dactylis glomerata L. subsp. himalayensis Domin

A perenmial, wefled, smooth, erect or spreading, slender or stout, 20-100 em
tall herb. Leaf-blades, 15-30 cm long. Spikelets green or tingead with purple,
slalked, flattened, 3-5-flowerad.

Common in Biosphere Reserve, Himtoli-Tolma at 3000-3500m. Flowering
during August  Seplemsber.

13, DANTHONIA DC.

In honour of Etienne Dantheine, 2 French botanist.
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species in India; 2 in the Biosphere Reserve

la. Penicles very short 1. . cachemyriana

b. Panicles long 2. D schneideri

1. Danthonia cachemyriana Jaub. & Spach

A caespitose, filiform, erect or decurnbent, perennial up 1o 20 cm high.,
Leaf-blades linear-acute, involute, up to 15 cm long. Inflorescence a congested
panicle, 2-3 cm long; spikelets crowded.

A common grass in rocky slopes, around Malari, ca 3000 m. Flowering
during August September.

2. Danthonia schneid

A densely tufted perennial grass with woody rootstock, up to ca 50 cm
high. Lef-blades filiform, 20-30 cm long. Inflorescence a dense panicle, 3-
10 cm long, with many spikelets

RAZ ) Spr AL S .

Dharansi-])ibrughela, Himtoli, Tolma at 2500-4000 m. Flowerning during

A - s

August September,

16. DIGITARIA Haller

Greek digitus, a finger, referring to the finger like spikes.

D, ciliaris (Retz.) Koel.

An annual, 30-60 cm or more high, decumbent at base, ascending. Leaf-

blades flat 5-15 ¢m long. Inflorescence digitate or sub-digitate, composed of 8-
10 racemes, ca 12 ¢cm long.



17. ELYMUS L.
Tufted, perennials. Inflorescence a spike.

A genus of about 100 species; ca 4 spacies in Tndia, 2 in the Biosphere
Reserve,

la, Awns of lemma sicongly recurved at maturity; palea as leng as the [emma
1. E, Innpe-aristaius subsp, canaliculatus

h.  Awns stratght or slightly Nexcows; patea shorter than 1he lemma

2. E. sendcosiatus

1. Elymus longe-arisiatus (Boiss. ) Trvelev subsp. canaliculatus {Newvsks)
Tzvelev

Erect or ascepding, ca 30 cm high, tufted, perennials. Leaf blades Qat or
Joosely rolled. Spikes ca 10 cm Jong, spikelets 5-9-flowered. Awn curved,

inflated at base, grooved along its inner face,

On way to Deodi from Dibrugheta at 3500 m. Flowering duning August
September.

2, Elymus semicostatus {Nees ex Stend.) Meld.

A tufied pereanial, ca 30 cm high, usually erect or ascending. Leaf-blades
flat, 10-30 cm long. Spikes 12-18 cm long. Spikelats 6-8-flowered.

Suraithoa-Tolma and on way o Empl:_und al ca 300 m.

18. ERAGROSTIS Walf

A genns of ca 300 species mainly in the tropics gnd subtropics, 1 in the
Biosphere Reserve.
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Eragrostis nigra Nees ex Steud.

Fig. 68,

A perenmial, erect, stoul or slender, simple or branched 15-50 cm hgh
grass. Leaves usually basal and flat. Panicles 15-30 ¢m long, loosely branched.
Spikelet olive grey.

Common along the roadside around Suraithota, Malari, 2500-3000 m.
Flowers dunng August September.

19, EULALIA Kunth

A genus of about 30 species in the old world tropics; 13 species in India;
1 n the Biosphere Reserve.

Eulalia mollis (Griseb.) O. Ktze.

A slender, tufted, 25-30 cm high grass. Leaves 5-10 cm long, flat, usually
at base. Spikes 3-10, 2.5-5 cm long, crowded, silvery-silky with long hairs.

Common along the roadside around Suraithota, ca 2500 m.

20. FESTUCA L.

Greek fatuca, grass, derived from the Celtic word fest, signifying pasture
or food.

A large genus of about 300 species in temperate and subtropical regions; ca
16 species in India; 4 in the Biosphere Reserve,

!a. Panicles linear, not more than 1 ¢m broad

ia
b.
ia.
b.
3a.
b.

4a,

Panicles not-lincar, lax, much broader

Ligule of a narrow rim

Ligule equally biauriculate

Leaflecades 15-20 cm long; panicles 5-7 cm long

Leafleades 8-12 cm long; panicles 2.5-3 cm long

Leaves less than 0.3 cm broad; spikelets 3.9 flowered
Leaves more than 0.3 cm bread; spikelets 1-3 flowered

2

4

£, F, valesiaca

3

2. F. polycoles
var. polycolea

3. F. polycolea
var. brevis

4. F. rubra

1. F, nandadevica
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¥ig. 68. Eragrostis nigra Nees £x Steud.
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1. Festuca nandadevica Hajra

30-70 cm high grass. Stem smooth. Leaf-blades hairy, flat or involute, 3-
18 cm long. Panicle 25-30 ¢m long, lax, nodding. Spikelets 1-3 flowered.
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2, Festuca polycolea Stapf var. polycolea

A densely tufted, grass. Leaves setaceous, 15-20 ¢m long, smooth. Panicle
ovate or narrower, 5-7 cm long, erect. Spikelets greenish.

In alpine meadows, common, around Ramni-Bhujgara, 23500-4000 m.
Flowering during August September.
3. Festuca polycolea Stapf var. brevis Stapf

A tufted herb, up to 25 cm high. Leaf-blades 8-12 cm long. Panicle 2.5-3
cm long, A dwarfed form of F. polycolea.

Ramani to Deodi, Bhojgara 3300-4000 m. Flowering during August
September.

4. Festuca rubra L.
Densely tufted, perenmial, 15-25 cm high, erect grasses. Stems slender and
wiry. Leaf-blades folded, setaceous up to 12 cm long. Panicle lanceolate to

oblong; spikelets 3-9-flowered.

Common in alpine meadows at Dharansi, 3500-4500 m. Flowering during
August September.

5. Festuca valesiaca Schleich ex Gaud.

A tufted perennial, 15-20 cm high, erect, slender grass. Leaf-blades
setaceous 7-15 cm long. Panicle 5-8 cm long. Spikelets 5-7-flowered.
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Common 1 alpine meadows, Bujgara-Sarasaupathar 4000-500 m.
Flowermg dozng July  August,

21. MELICA L.

From the Grek meli, honey, referring to sweat properties of the grass,

A penus of about 60 species 1n temperate regions; @ species in India; 1 in
the Biosphere Resarve,

Melica persica Kunth Fig. 69.

Ca 30 cm high perennial grass, erect or ascending. Leaf-blades hinear, 5-
10 vin Jony, ususily encolled. Peoivie ca 10 cio long, spikelets pusplish.

On open hill slopes around Malan, ca 3000 m. Flowering duning August -
September.

23, PASPALUM L.

The genus comprises ca 250 species, 14 in Indie; only 1 in the Biosphere
Reserve.

Paspalum paspalodes (Michx.) Scribn.
Annual creeping grasses, rooting at nodes, spikes whitish-green.
In buffer zone, 1500-1700 m. Flowenng and frviting during July
September.
23. PHACELURUS Griseb.

From the Greek phakelos, a clister and aura, tao; mdicating the nature of
the spikes.

A genus of about & species; 1 in Indis; 1 io the Biosphern: Reserve,
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Phacelurus speciosns (Steud.) C.E. Hubbard

A rhizomatous pereanjal, 18-50 cm high, erect grass. Leaf-blades flat,
folded or convolute, §-15 cm long. Inflorescence 8-10 cm long, spikelets sessila,

oy o )
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Around Ruing, 2600-3000 m. Fiowering during August  September.

24. Poa L.

From the Greek Fea, fodder, commonly known as “blue grass’ or alpine
Blue grass,

A genus of about 200 species, cosmopolitan but usually in temperate and
alpine regions, ca 44 species in India; 2 in the Biosphere Reserve,

la. Spikclets ovaie, keels of pales long ciinle below 1. T alpina
b, spikelets elliptic-lanceviate, oblong or wedge shaped; keels of
palea seahrid 2, \*, pagophila
1. Poa alpina L.

A densely wfied, 10-35 cm high, tercte, smooth grass. Leaves chiefly
crowided at the base, flat. Panicle broadly ovate, spikelets 3-6-flowered, broadly

ovaie, crowdead.

Common in Dharansi on the alpine slopes, 3500-4500 m. Flowering during
Aupust September.

A slender, loosely tofted, erect penennial, 40-50 cm hagh grass. Leaf-blades
flat or folded, scabrid at margins, Panicle, 5-10 cm long, erect or inclined.
Spikelets green, generally tinged with purple.

Ramani to Bhojgara, on aipine slopes, 3500-4000 m. Flowering during
August  Seplember.
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25. SETARIA P. Beauv.

The genus comprises ca 140 species; 15 in Indie, 2 in the Biosphere
Reserve,

ie. Spikcicts deciduous; lowest iemma paicate 2. 8, vinis
b. Spikelets persistent; lowest lemma not paleate 1. S, italica

Setaria italica (L..) Beauv.

Tall, grasses. Leaves lanceolate flate. Spikelets in cylindric dense yellowish
panicles,

Common around Malari area, 2700-3000 m. Flowering and fruiting during
July September.

Setaria viridis (L.) Beauv.

Erant anwinal arnoeas F oomers
s vy WMELLAMAL R § AR, LSV L

bristles greenish tinged with red.

@
i

Common around Juraithota-Malari area, 2500-3000 m. Flowering and
Fruiting during July September.

26. STIPA L.
From the Greek srupe, tow, referring to the long, entangled awns.

A genus of about 3000 species, mainly in temperate-regions; ca 16 species
in India; 2 in the Biosphere Reserve.

la. Column of awn twisted 2. S, sibirica
b. Column of awn not twisted 1. S. roylei
T B4 o Mt ST Lomoa
1. oLipA TOYEL (INEES) Mez

A densely tufted, slender grass, ca 45 cm high. Leaf-blades 16-20 cm long,
flat. Panicle 15-25 cm long, very natrow, not spreading, spikelets greenish.
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August  September.

2. Stipa sibirica (L.) Lamk.

narrow, ca 20 em long. Spikelels green.
Common near Tolma 2500-3000 m. Flowenng during Avgust - September,

It is said to be poisonous to cattle, sheep and poats.

27. THAMNOCALAMUS Munro

The name is derived (rom thamnos, a shrub and kalamos, a reed, referming
to the shrubby pature of the plant.

5 species are recorded from Eastern Aszia. 2 from Nanda Devi Biosphere
Reserve,

la. Leaf sheaths bristly st the tip; spikelets 4-3-flowersd 2, T. spathiflora
b. Leal sheaths not brigtly; spikielete 1.fMowered 1. T. fulcaneri

1. Thamnocalamus falconeri Hock.f. ex Munro

Eract shrub like plants, usually 2-4 m high, stem [.2-1.8 ¢m in diam. with
20-35 om long internodes. Branches many at the nodes with bracteate sheaths.
Stem-sheaths 20-30 x 6-8 cm; ligule narrow, dark hairy.

On way o Dibrughets as undergrowih in mixed forest al 2700-3300 m.
Flowerning and fruiting during Msy  Oklober.

2. Thammocalamus spathiflora (Ton.) Munro
A greganous plant, 4-7 m high, stcm 1.2-1.8 cm in diam., young greenish,

alder yellow or reddish brown, with 15-35 cm long internades, Stem-sheuths,
loose, glabrous with ciliate margins.
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On way Dibrugheta as undergrowth in mixed forest, 2800-3300 m.
Flowering and fruiting during May October.

28. THEMEDA Forssk.
In Greek the theos, God and medion, a plani name.
A genus of 19 species in tropical and subtropical regions, ca 16 species in

India, 1 in the Biosphere Reserve.

Themeda anathera (Nees ex Steud.) Hack.
A wealk, densely tufied, erect perennial, 35- 1 hieh prass, Leaf~blades
10-25 cm long. Panicle 15-25 cm long, loo
grey hairs,

se. Involucral spikelets covered with
On way to Lata, ca 2500 m, on rocky siopes. Flowering during August -
September. This is a good fodder grass.
29, TRIPOGON Roem. & Schult.

In Greek Tri; three and pogon, a beard, referring to the 3-awned flowering
glumes of some species.

A genus of about 30 species in the tropics and subtropics; 12 species in
India; 2 in the Riosphere Reserve.

la. Lemma cicft at the apex into 4-lobes 1. T. filiformis
. Lemme ciefl at the apex into Z-lobes 1. T. purpurascens
1. Tripogon filiformis Nees ex Steud.

A tufted, slender, perennisl, glabrous grass, 10-40 cm high. Leaves very

narrow, 10-15 cm long, spikes 5-10 c¢cm long. Spikelets crowded, 4-10-
flowered.
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Along the river banks near Surajthota, common, 2300-3000 m. Flowering
during August September.

2, Tripogon purpurascens Duthie

10-60 cm high grass, whole plant withgurple tinge. Spikes 3-10 cm long,
spikelets distant, 3-6 fowered.

On way to Beha 2700-3200 m, Flowering and fruiting in August
3eptember.

30. TRISETUM Pers.

A genur of ahout 78 epecies in temperaie regions ca & species in India; 1
in the Hiasphers Reserve.

Trisetum clarkei (Hook f.) R.R. Stewact

A tufted perennial ca 30 cm high, erect, grass. Leaf-biades ca 15 cm long.
Panicle more or less dense. Spikelets 2-3-flowersd.

Common, Ramani, Bhojgara, 3000-3300 m. Flowering during Augusi
September.

GYMNOSPERMS

Gymnosperms are usually trees vr shrubs rarely climbors and characlerized
by vsually nesdle like leaves and vnisexval inflorescence {{flowers). QOvules

naked, not encloged in an ovary.

9. EPHEDRACEAE
(Ephedra family)

Usuatly, much branched shrubby plants with oppesite scale like leaves and
unisexusl flowers. Female flowers umully in pairs and wath bracts. Seed
enclosed im perianth.
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The only genus Ephedra is distribut
America and Eurasia.

The plants are readily distinguished by their evergreen horsetail-like stems,
usually open and straggling habit, and small deciduous cones borme in stem
axils,

44 species; 8 in India; 1 in the Biosphere Reserve,
Ephedra gerardiana Wallich ex Siapf (GERAD'S EPHEDRA)

Erect, rigid, tufted shrubs with terete, slender branches. Flowers subsessile,

whorled. Fruits ovoid with red, fleshy, succulent bracts, clustered. Seeds 2,
4-6 mm long, black.

This species is common in the drier regions at Malari and near Bhujgara.

p‘lﬂw.ﬂf;“n' ol Fenvibimmer Aesmsem [ T oS S
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100. TAXACEAE
(Yew famly, taxads)

Usually evergreen trees or shrubs with spirally arranged, mostly 2-ranked,
flat, needle-like leaves. Male and female cones mostly found on different trees,

3 genera; 2 in India; 1 in our area.
Taxus L.

{The Yew)

Evergreen trees or shrubs with linear, 2-ranked leaves. Seeds erect, bome
in & fleshy cup, young ones green, bright red when ripe.

10 species; 1 in India.
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Taxus wallichiana Zucc. Fig. 1.

Vern. name Thuner (Common Yew).

Medium sizad trees, about B @ high with spreading branches and lhinear,
bifapous, more or less faleate leaves. Flowers divecious. Female flowers
solitary, seated on a cup-sbuped dise.

Arcund Dibrughetz-Sonwar and Tolma-Himinli at 2500-3000 m. Flowering
and fruiting March November.

i, PINACEAE
{Pine family}
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Male flowers in deciduous atk_ms Female flowers in cones. Seeds two, usually

winged.

1t genera and 250 species, distnbuted in N. Hemisphere southwards to
Sumatra, fava, C. America and the W. Indies; 6 penera o Indig.

la. Cores pendulous, woody, persistent 2

b, Cones erect, scales sheding off upan the free eaving ceniral axis 3

28, Leaves acicular in buodics 4. Pinus

b, Leaves tetragonal or fattensd A FPicea

2a. Leavea in Wufla 1. Cedrus

b. Leaves distichous or spirally areanged 1. Abies
1. ABlEs Mill.

{The Silver Firs)

Tall, evergreen trees. Leaves spiral, needle like, usually flattened. Cones
erect, scales thio, breaking away from a persistent woody axis when ripe.

4 species in the Himalays, 2 m our area.

In. Young shoots hairy; leaves 2.5-5.0 e long, spreading, spirally aranged

L Y ﬂnn’*lnhi!i#
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b. Young shoota plabrous; eaves vpio 1 cin long, distichous 1. A. pindrow
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Fig. 70. Taxus wallichiana Zucc.
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1. Ables pindrow (Royle} Spach.
Vern.: Roga, Chilla.

InFtv trecs. A0-40 m tell slabrous, Ra dack grey or brown, rongh

"R wwify  wr o Aka mmRiy ppeEmsiARiimire Al R = Rir PR AL L~ |

hecoming more or less desply furrowed with maturity. Leaves dlstmhaum those
above much amaller than those below, flattened. Flowers monoecions, caitking
clustered. Cones solitary or in distant pairs.

os Dodhganga arca, 2500-3200 m. Flower

= L e —

Belta surromndi

_I'.f
May. Cones ripen in September  November.

o___ b

p—— -
j opaci.

Large evargreen trees, 30-43 m tall with cylindnc crown. Leaves spurally
srrangad, up to ¢a J ¢m long, linear, flat, white beneath. Copes cylimdnc or
oblong, derk-purpie.

Dibrugheta, Himtoli, Latekharak, 3000-3500 m. Flowers in April  May.
Cooes during September November.

2. CEDRUS Trew.
(The Cedrus)

Large evergreen trees with long and dwarf shoots and spiral leaves.

This scientific name cedrus has been derived from Cedron, a4 small river in
Judaea which is the original home of the Cadrus species. This ‘Timber-of-the
Gods’ (Devadara) was mentioned by Valmiki and Kalidasa in Indian epics.

Dne species in the Himalaya.

Cedrus deodara Lood.

Vem.: Deadar
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Large, robust, evergreen trees with reddish-brown branches and needie-like
leaves in clusters. Flowers usnally monoecious. Catkins solitary at the ends of
branches, cylindric. Cones solitary, erect, ovoid, dark brown.

Near Tolma, on way to Dunagiri. Flowers dunng Septemmber October.
Cones ripen during October November of the following year.

3. PICEA A. Dietr.
(The spruces})

Large evergreen trees with whorled branches. Leaves scattered, spiral.
Cones pendulous.

Spruces are widely distributed in temperate vegions of the Northem
Hemisphere, Europe, Asia Minor, the Caucasus, Siberia, China, Yapan, N.
America and the Himalaya.

Ca 60 species; 3 in India, 1 in our area.

Picea smithiana (Wallich) Boiss. (P. morinda Link) (West Himalayan
spruce}.

Vem.: Raga, Kathela or Kala~Chiulu.

Large evergreen trees 10-50 m tall with whorled, horizontal or drooping
branches and hanging branchlets. Leaves spirally arranged all round branches.
Flowers monoecious. Catkins solitary. Cones solitary, terminsl,

Common on way to Dibrugheta - Sonwari. Flowers in April. Cones fipen
during October November.

4. PINUS L.
(Pines)
Evergreen trees with leaves in clusters of 2 to §, sheathed at base, needle-
like. Male cones in clusters at base of young shoots, cylindrical. Female cones,
ovoid or ellipsoid, subterminal.
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Pines are widely distnbuted in the Northern hemisphere, N, Amenca, Asia
Minor, Myanmar, Philippines, Central Awmenca, Florida, Bahamas and

Hﬂﬂdﬂﬂiﬁ 91 Eﬂ.l.'l.l"-:.n:lr" 'T ':n Tn;‘;u- % 'II'!'l l‘“!.l:l nlli"ul.'nl'h:lm D ooamrn
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PFinus wallichiana A.B. Jackson
Vern.: Hindi Kail; Enp. Blue Fine.

Resinous trmber trees, usually 10-50 m tall with bluish-prean leaves, borne
in closters of 5. Male cones ca | emlong, brownish. Female cones (matore) 12-
16 ¢m long, ellipsoad.

Mhe T oapabbcralr srd Thibcobioks  cerrertsieedioe WWEY
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3500 m. Flowering during April-Tune. Cones ripen in September - November.

A very interesting feature is noticed in Dibrugheta where the Bloe pine is
seen distnibuted above the Betula frees.

102. CUPRESSACEAE

The family comprises 19 geners and about 250 species. Cosmopolitan in

disinbution; 2 geneoa.
Evergreen trees or shrubs. Leaves opposite, usually d4-ranked; juvenile

leaves neadle like, adult scale-like and adpressed. Flowers monoecious, Catkins
aumerous, oveid, small. Cones of 4-12 peltate scales, glohoge, woody. Seeds

compressed and winged.

la. Cones fleshy, boory ke 1. Junigerus
b. Cones dey of woody scales 1, Cupressys

1. CUPRESSUS L.

Ca 20 species in the world, 2 in the Himaiava, 1 in our area.
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Cupressus torulosa D, Don

Large 30-50 m tall, evergreen trees, with spreading, more or less pendulous
branches. Cones globose, sessile, erect, bluish-green, seeds narrowly winged..

This species is common near Suraithota and most probably planted along the
road sides on way to Tolma village, also common ground Reni-Lata area,
2300 m. Flowers during June - February. Fruits during October November,

ha neadla lilke in whorlas of 3 or goalae like o
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Flcwers monoecions or dioecious. Catkins small, cylmdnc, m'md Cunes
composed of 2-6 opposite or ternate scales. Fruits berry-like cone, seeds not
winged.

la. Tip of leaves not appressed, flowers axiilary 1. J. communis var. sexatilis
b. Tip of leaves closely appressed, {lowers terminal 2,
2a. Procumbent shrubs; cone 1-seeded . 3. J. indica
b. Erect shrubs; cone 2-5 sceded 2. J. recurva

1. Juniperus communis L. var. sexatilis Pallos

Bushy, spreading shrub, with greyish-green, oblong-lanceolate or subulate,
crowded leaves.

Common at Malari at about 3000 m. Flowering during Apnil-May; Fruits
in October, the second year.

2. Juniperus indica Bertol Fig. 71.
Vern.: Bitaru.

Bushy shrubs with procumbent stems. Leaves on lower branches linear,
pungent, in the terminal branchlets closely imbricate, appressed. Flowers
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2em

Fig. 7t. Juniperus indica Eertol
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dioecious, terminating in short or very short latera] branchlets. Fruits ovoid,
blue when npe.

Common around Latakharak-Dharansi, Dibrugheta, 3500-5000 m. Flowers
during May - June: Fruits during July September.

3. Juniperus recurva Buch.-Ham. ex D. Don (Drooping Juniper)
Small 10-15 m high trees, with light green dimorphic (two types) leaves,
lower branches with subulate, upper scale-like, imbricate, closely appressed.

Flowers dioecious. Fruits subgiobose, ca 6 mm across, 2-3-seeded.

Scattered near Malan and Ruing, 2500-3000 m. Flowers during June - July;
Fruits in November of the second year.

PTERIDOPHYTES

The Pteridophytic flora of the Indian region is very rich and is represented
by 67 families, 191 genera and more than 1000 species.

In Nanda Devi Biosphere Reserve there are about 24 genera and 66 species,
under 16 families.

Terrestrial; Rhizome creeping or ascending or short and oblique forming a
small caudex; paleae usually present. Fronds pinnatifid to pinnately compound,

sori superficial, dorsal or marginal to submarginal, sporangia mostly large,
shortly stalked.

One genus and 25 species in India; 1 genus 2 in the Biosphere Reserve.
ADIANTUM L.

(Adiantos, dry; water will not lie on the frondy),
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Sori marginal, oblong or linear, indusium of same shape as the sorus.

23 species; 3 in our srea.

la. Rhizomes erect; rachis dichotomously forked 2. A, pedatum
b. Rhizome creeping; rachis not dichotomously forked Z
2a. Pinnules large, upper outer margins 3-6 lobed 1. A, capillus-veneris
b. Pinnules smail, upper outer margin 2-3 lobed 3. A. veRunstmin

1. Adiantum capillus-veneris L.

Fronds bipinnate; stipe suberect, 10-22 cm long, blackish, naked.
Sori roundish or obreniform, places in the roundish sinuses of the

Dibrugheta to Sonwara, ca 3000 m.

2, Adiantum pedatum L.

Stipes 15-30 cm tong, dark chestnut-brown, glabrous. Fronds dichotomous,
with the man divisions flabellately branched. Central pinnae 15-22 cm long,

2.5-3.7 ¢m hroad. Sori roundish or transversely oblong.

Not very common, in Thamnocalamus forest on hill slopes in shady places
around Talkapar-Roopkund.

3. Adiantum venustum D. Don

THleimrwnn lmsnm mscomims Fisma dosls homneerm ne o abomboaced ond seotlh 2 A i aadn
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fronds; fertile lobes with 1-3 notches, each notch bearing a large sorus at the
bottom
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104. ASPIDIACEAE

{(Aspidos, the indusium being like a shield i.e. species of this family having
shield like indusium).
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10 genera and 47 species; 1 genus and 1 species 1n the biosphere reserve.
CYRTOMIUM Presl

Terrrestrial ferns with short and stout rhizome. Fronds pinnate, coriaceous.
Indusium orbicular, peltate.

5 species in India; 1 in the Biosphere reserve.
Cyrtomium caryotideum {Wallich ex Hook. et Grev.) Presi

15-30 cm long, densely clothed with large, dark scales. Pinnules sharply
toothed and generally with a long sharp auricle on one or both sides at base.

Pangrani, rare in the Biosphere resarve.

Epiphytes or terrestrials with short thizome. Scales clathrate, hairs usually
present. Fronds crowded. Son elongate, a long veins fully covered wath
indusium when young.

3 genera, 53 species; 1 genus and 8 species in the Biosphere Reserve.

ASPLENIUM L.

(A, privative, splen, spleen; in allusion to its medical properties),

Terrestrial or epiphytic, fronds simple to pinnately compound. Sori linear
or oblong.

30 species; 8 species in the Biosphere reserve.

la. . Lamina simple, marging entire or deeply pinnatifid 2
b. Lamina varioualy compound 3
Ze., Lamina margins entire Z. A, ensiforme
b. Lamina margins lobed or forked 1. A. dalhousise
3a. Lamina simply pinnate 4
b, Lamipa bipinnatifid or bipinnate or mare 5
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4a. Lamina less than 5 cm long, with a few lateral pinnas 6. A. septentrionale
b. Lamina 5.0-15 cm long with many lateral pinnae 7. A. trichomanes
5a. Lamina 1-pinnete to 2-pinnate 8. A yunnanense
b. Lamina 2-pinnate or morc 6
6a. Lamina subtripinnate or more 3, A, fontanum subsp. pseudofontanum
b. Lamina 2-pinnate 7
7a. Fronds stiff, vltimate segments contracted 5. A, pekinense
b. Fronds soft and delicate, ultimate segments not contracted 4, A kukkonenii

1. Asplenium dalhousiae Hook.

Scales subulate. Fronds deeply and regularly pinnatifid throughout. Son
copious on all the fobes in two rows, linear-oblong.

Common on rocks around Lata-Belta area,

2. Asplenium ensiforme Wallich ex Hook, & Grev.

Stipes 2.5-7.5 cm long, erect, scaly below. Fronds 20-50 cm long,
coriaceous, acuminate at apex, entire at margin, the lower part gradually
narrowed, sori broad, reaching nearly to the margin,

Rare, on rocks, in moist places, around Sutal-Roopkund area.

3. Aspienium fontanum Subsp. pseudofontanum (Kossinsky) Reichst. &
Schnell.

Stipes tufted, green, 5-10 cm long, wiry, slender, glabrous. Fronds 7.5-15
cm long, oblong-lanceolate. Pinnae numerous. Sori copious, covering nearly the
whole segment,

Rare, on hill slopes, amidst boulders, around Malari area.

4. Asplenium kukkoncenii Viane, Rasbach & Reicht. Fig. 72,

Tufted fers with short rhizome densely covered with brown scales. Fronds
4-8 cm long; stipes 1-1.5 cm long. Pinnae 8-12 pairs, cut down to the rachis.

Common on rocks, around Lata-Belta area.
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Fig, 72. Asplenium kukkonenii Viane, Rasbach & Reicht,
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5. Asplenium pekinensé Hance

Tufted, ca 18 cm high. Rhizome short. Stipes dark-brown, scaly. Fronds
9-10 cm long. Pinnae usually 10-15 pairs, sori linear.

Rare, on rocky slopes, around Tolma village.

6. Asplenium septenfrienale (L..) Hoffm.

Tufted fern, 10-20 cm high, erect. Stipes greenish-brown at base. Fronds
2.5-5 cm long, coriaceous, glabrous, pinnate. Sori very long; involucres also

much elongated, attached near the margin.

Common, Dharansi to Dibrugheta, ca 4000 m.

7. Asplenium trichomanes L.
Densely tufted fern. Stipes 2.5-10 cm long, glossy brown or black. Fronds
15-30 cm long, ca 1.2 cm broad with 15-30 opposite pairs of sessile horizontal

pinnae. Sori-linear oblong, 3-6 ¢m each side of the nudnb.

Common, on rock crevices and htll slopes around Belta and Himtoli 3000-
3500 m.

8. Asplenium yunnanense Franch.

Tufted ferns, 5-10 cm high. Stipes slender, brownish. Fronds 7-10 cm long,
narrow. Pinnae many, son copious covering nearly the whole segment.

Common in rock-crevices and on hill stopes, around Suraithota-Lata area.

106. ATHYRIACEAE

Usually terrestrials. Rhizome short, forming a stock. Sori dorsal, oblong to
linear, more or less curved and flat with industa of similar shape. Sporangia

globose with slender stalks.
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13 genera and 85 species; 4 genera in the Biosphere reserve.

Stipe, rachis and lamina with anticulated hairs 4. Lunathyrium
Articulated haire absent 2
Sori globose not elongated 2. Cystopteris
Sori :lﬁﬁgﬁtud 3
Veins anastomosing; sori diplazard 3. Diplazium
Veins free varely anastomosing towards the margins only 1. Athyrium

1. ATHYRIUM Roth

Rhizome usually erect. Fronds large, decompound. Veins usuaily free. Sori

dorsal, elongated. Indusia usually elongate or reniform.

la.

3a.

48,

Sa.

38 in India; 6 species in the Biosphere reserve.

Fronds 50-90 cm long; lobes of pinnae sharply incised 5. A, schimperi
Fronds up to 50 cm long; lobes of pinnse not sharply incised 2
Fronds 25-50 cm long 3
Fronds small, upto 25 ¢m long

Stipes straw coloured; lobes of pinnae crenate 1. A, atkinsoni
Stipes black coloured; pinnae with toothed, rounded lobes 6. A, wallichianum
Fronds narrow, tapering at hoth ends 2, A, attenuatum
Fronds not tapering at both ends

Stipes upte 5 em long; fronds up to 15 om long 4, A, rupcola

Stipes 5-10 cm long; fronds up to 25 cm long 3. A, duthiei
1. Athyrium atkinsoni Bedd.

Stipes ca 15 cm long, erect, straw-coloured. Fronds 25-45 cm long; pinnae

7-9 pairs. Sori one to each segment of the basal vein,

Common on hill slopes amidst boulders around Talkapar area.
2, Athyrium attenuatum (C.B. Clarke) Tagawa

Stipes densely clothed with scales at base. Fronds small, very narrow, much

tapering at both ends. Pinnae deeply, regularly pinnatifid into oblong, serrated
segments.
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Common on hill slopes near marshy places around Dronagiri area.

3. Athyrium duthiei (Bedd.) Bedd.

Khmzome wide-creeping, black-stipe ca 3 ¢cm long with brown scales. Fronds
narrow, ¢a 25 cm Jong, ovate-lanceolate, sori 6-8 to each pinnule.

Common in the area around Latakharak, in Berula-Rhododendron forest,
4, Athyrium rupicola (Hope) C. Chr.

Stipes 'up to 5 ¢m, scales brownish. Fronds 10-15 cm long.

Not common, on rocks around Sutol-Reopkund area.

5. Athyrium schimperi Moug ex Fée

Inbes c-f pmnules sharpl}' mc1sed

Common, on shady hill slopes amidst boulders.

6. Athyrium wallichianum Ching
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Common, Dharansi ca 4500 m.

2. CYSTOPTERIS Bernh.
Cystos a cyst in alluston to the inflated indusium.

Fronds membranaceous, sori globose, indusium membranaceous,
suborbicular.

4 species in Indin; 1 in the Biosphere reserve,
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Cystopteris fragilis (L.) Bernh.

Stipes ca 10 cm long. Fronds weak. Sori 2-12 to a pinnule.

Common, on alpine hill slopes in rocky places around Roopkund area,

3. DIPLAZIUM Sw.
Diplaso meaning double i.e. the double indusia ar involucres.

Some of the sor1 double i.e. on each side of the vein, each furnished with
a linear indusium.

Ca 30 species in India, | in the Biosphere reserve.

Diplazium frondosum (C.B. Clarke) Christ

Ca ! m high, Fronds bipinnate. Sori in two oblique rows in the segments,
indusium linear.

Common, on shady places around suraithota-Lata-Tolmz area,

4. LUNATHYRIUM Koidz.

Terrestnial. Fronds decompound, hairs articulate and the rachis groove not
open to admit the groove of secondary rachises.
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Lunathyrium aliantodioides (Bedd.) Ching

Ca 1 m high. Stipes 15-20 cm or more long. Fronds ca 1 m or more long.
Pinnae numerous. Sori in close regular rows, short, oblong.

Common, on hill slopes in shady places, glong the streams, around Talkapar
area.
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107. CHEILANTHACEAE

Terrestrials. Rhizome short with many fibrous roots. Stipe usuvally dark,
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confluent with a false indusium.
1 genus, 26 species in India; 1 genus with 2.species in the Biosphere
Reserve.
CHEILANTHES Sw.
(Cheilos, lip or margin; anthos, flower; the fructification on the margin).

Terrestrial, usually xerophytic. Fronds tufted, bi to tnpinnatifid, veins free,
sori marginal, protected by reflexed margins. 2 species in the Biosphere reserve.

la. Stipes reddish-brown; scales present throughout the frond 1. C. albomarginata
b. Stipes chest-nut coloured; scaly at the base only 2. C. subvillosa

1. Cheilanthes albomarginata C.B. Clarke

15-30 cm high tufted fern, Stipes shorter or longer than frond, reddish-

brown, shining, Fronds deltoid or deltoid-lanceolate, when very young
compleiely covered beneath with lanceolate brown scales and with yellowish or
whitish powder. Involucres lacerate on the margins.

Not common, on hill slopes in rocky places around Belta area.

2. Cheilanthes subvillosa Hook.

Densely tufted fem, 12-15 cm high. Stipes 2-6 cm long, chestnut coloured,
clothed with lanceolate, acuminate scales at base. Fronds 4-8 cm long, 2-3 cm
broad or more. Pinnae 5-10 pairs, the lower ones distant. Involucre continuous,
slightly crenulate,

Rare, on rocky hill slopes around Lata-Belta area, ca 3000 m.
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108. CRYPTOGRAMMACEAE
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Sor terminal on the veins or placed upon a continucus linear receptacie,
which connects the species of several veins.

2 genera, 10 species in India; 2 genera and 4 species in the Biosphere
reserve.

ta. Fronds dimorphic; sori submarginal 1, Cryptogramma
b. Fronds not dimorphic; sori marginal 2. Omychium

1. CRYPTOGRAMMA R. Br.
{(Kryptos, hidden; gramme, a line)
Sterile and fertile fronds usually different from the same root.

Cryptogramma brunoniana Wallich ex Hook. & Grev.
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1.5 2 cm bmad oblnng, 3-4 pinnatifid. Son terminal on the veins, confluent
when mature.

2. ONYCHIUM Kaulf.
(Onychion, a little mail; resemblance to the fertile segments of the frond).

Terrestrial. Rhizome creeping, scaly. Fronds subconaceous. Sori elongate.
Indusia membranous.

8 species in India, 2 in Biosphere reserve.

la. Fronds tufied, large

1. O. conliguum
b. Fronds not wited, fragile, small

2. O. Iragile
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1. Onychiom contiguum Wallich ex Hope

Tufted, stout, erect plants, The roat stock genersily croeping. Stipes straw-
coloured or pale brown, scaly at base. Fronds subcoriaceous, fertile frond very
finely cut, often S-pinnate. Pipules and segments many.

Not common, on open hill slopes around Belta area,

2. Onychium fragile Verma & Khullar.

Stipe small, fragile Lamina 3-4 pinnate. Indusia pale-brown, spores Jarge.

Not common, undsr boutders around Soraithota area.

109. DAVALLIACEAE

Epiphytes of rarely terrestnals. Rhuzome :rﬁapmg Fronds usuaH_'f

LT P Tl Tala o T LY e

ITipATiLD, COraciiils. Son ﬂ."ul.E]I'
15

suborbicular indusiuom, which is open at apex.

L.

5 genera and 21 species w lodiay 1 penus with 3 species m the Biosphere
Reserve.

ARAIOSTEGLA Copel.

Rhizome long creeping. Fronds articulated wpon the rhizome. Sori intra or
submarginal. Veins forked.

9 species 1h India; 3 1 the Biosphere Resecve.

la. Rhizome scales golden o colour; qtipes ecaly a1 hase; sori globase, at the bage of

ublimnte stgmenis 1. A. hookeri
Rhizomo scales brown; shipes oaked; aori reniform 2
Rhizome clothed with ovate-lanccalale, spreading seales 2. A. psendocyH opleris
Rhizome cinthed with broadly ovate-acuminate scales 3. A. pulchra

T o
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1. Araiostegia hookeri (Moore ex Bedd.) Ching

Rhizome stout, scales dense, golden. Stipes I5 cm long, scaly at base.
Fronds 3-4 pinnatifid. Sori at the base of ultimate lobes,

Common, epiphytic on tree branches, around Latakharak area, ca 3500 m.

2. Araiostegia pseudocystopteris (Kze.) Copel.
Rhizome creeping, clothed with spreading scales. Stipe naked. Fronds ca

25 c¢m long, 12 cm broad, ultimate segments very acute. Sori reniform.
Common.

On rocks, around Belta area, 2500-3000 m.

3. Araiostegia pulchra (D. Don) Copel.

Rhizome creeping, clothed with light-brown, lancealate-acuminate scales.
Stipe 10-15 c¢m long, naked, Fronds 22-37 cm long, 10-20 c¢m broad. Sori

copious, superficial on veins, reniform.
Commeon on hill slopes in rock crevices around Tolma-Himmtoli area, 3000-
3500 m,
110. DENNSTAEDTIACEAE
Sori at the apex of vein; indusivm cup-shaped.
4 penera and 15 species In India; 1 genus and 1 species in the Biosphere
| L1
EMODIOPTERIS Ching et Wu

Terrestrial, rhizome cylindrical; fronds bipinnatifid, lateral pinnae, 30-40
pairs. Son globose.
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1 species and 1 variety in India; 1 species in the Biosphere reserve.

Emodiopteris appendiculata (Wallich ex Hook.) Ching et Wn

Fronds 30-45 cm long, 15 cm broad, bipinnate; rachis hairy; pinnae close
together. Sori 2-6 to a pinnule placed at the base of the sinuses.

Common around Peng village on hill slopes, in shady moist places, ca
2300 m.

111. PRYNARIACEAE

L mpma  E e ol L H S

R am:oal a2l . e ae il odalon el s = 4. -
HCRIAle WILLN HIC CAaUUCA WILD CIMIT 8 JCpaials SETiG ITONG 1A il

oak leaf or the base of the frond pinnatifid and oak-leaf-like.

1 genus, 4 species 10 India; 1 species in the Biosphere reserve.
DRYNARIA {Bory) J. Sm.

(Dryads, the stenle fronds being like oak-leaves, a tree sacred to the
Dryads).

Drynaria mollis Bedd.

Rhizome creeping. Scales subulate, golden. Fronds firm, membranous,
dimorphous; sterile ones 10-15 cm long, sessile, ovate, deeply pinnatifid, Fertile
fronds shortly supitate, ovate-lanceolate, sofily bairy, deeply pinnatihid. Son

forming single series close to cosla.

Common around Tolma area on rock crevices, 2500 m.

112. HEMIONITIDACEAE

6 genera and ca 20 species in India; 2 genera and 2 species in the Biosphere
reserve.
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Rhizome covered with dark purplish-brown bristies; veins anastomosicg

near the margin 2, Gymnopteris
Rhizome not covered with hristles; veins simple, one to two times
forked ending into conspicuous hydathade 1. Coniogravmme

1. CONIOGRAMME Fée

Terrestrial. Fronds simple, pinnate to tripinnate. Veins free ending into

hydathodes. Sori non indusiate, linear

Conigramme intermedia Hieron.

Rhizome creeping. Stipes naked, glabrous. Fronds 30-120 cm long, simply

pinnate. Veins very close, forked from the base. Sori running along all the
branches.

Common around Talkapar area on hill stopes along the streams.
2. GYMNOFTERIS Bernh.

Seor long, linear, arising from the veins and veinlets on the under surface,

veins forked.

1 species in the Biosphere reserve.
Gymnopteris vestita (Wallich ex Moore) Underw.

Tufted femns. Stipes 7-15 cm long; scales at base dense, silky. Fronds

linear, simply pinnate.

Common on hill slopes i

22 i ghad

113. BOTRYCHIACEAE

Perennial, terrestrial herbs, Rhizomes short, scales absent. Fertile and

sterile fronds separate. Capsule deeply 2-valved.
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BOTRYCHIUM Sw.
{Borrys, a bunch; fructifications like a bunch of grapes).

Terrestrial, fleshy herbs. Rhizome small, solid, with fleshy roots. Fronds
erect, the sterile segments foliaceous; fertile segments paniculate, terminal.
sporangia globose.

1 species in the Biosphere reserve.

Botrychium lunaria (L.} Sw.

Rhizome enclosed by brown sheaths, stipes erect, smooth, succulent. Fronds

5
solitary.

Scattered at 3500 m on open slopes, Dibrgheta to Deodi.

Terrestrial ferns. Rhizome clothed with persistent leaf-bases. Scales absent,
Fronds pinnately compound. Capsule-2-valved.

1 genus in the Biosphere Reserve.

OSMUNDA L.
From Osmunder one of the names of Thor, a Celtic divinity,

Fronds pinnate or bipinnate; veins forked, free. Fertile frond on the upper
or middle portion.

1 species in the Biosphere reserve,
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Osmunda claytoniana L. Fig. 73.

A tufted fern up to ca 1 m high, clothed with ferruginous tomentum when
young. Fronds simple pinnate, uppermost and lower barren, intermediate fertile;
fertile pinnae shorter.

Commeon on subalpine meadows around Latakharak area and Himtoli 3000-
3600 m.

115. POLYPODIACEAE

Epiphytes or terrestrials. Rhizome creeping, densely paleate. Scales

adpressed. Fronds articulate with rhizomes, pinnate to irregularly lobed, usually

coriacecus. Veins reticulate. Sori exindusiate. Sporangia stalked.

27 genera, 135 species in India; 3 genera and 6 species in the Biosphere
reserve.

la. Froads simple; weins forming erecles with frec included veintets; sori n a

single tow on cither side of midrib 1. Lepisorus
b. Fronds simple to pinnate; veins forming areoles along midrib or lateral veins;

sori single rowed 2
2a. Fronds large, simple to pinnate, glaucous or bluish-white beneath; veins

anastomosing drynaraid type, lateral veins distinet. 2. Phymatopteris
b. Fronds pinnatifid to pinnate, not glaucous or bluish-white bencath; veins

ANAstomosing, not drynaroid type 3. Polypodiodes

1. LEPISORUS (Sm.) Ching

Rhizomes creeping. Frond single. Sori large or small, globose or
spherical in a single row on each side of midrib.

IR o atoo s T I
Py

species in india, 2 in the Biosphere reserve,

la. Fronds tufted, dull brown; sori deepiy sunk 2. L. sesquipedakis
b. Fronds disant, brownish-green; sori not deeply sunk 1. L. kashyapii
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Fig, 73. Osmunda claytoniana L.
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1. Lepisorus kashyapii (Mehra) Mehra

Rhizome wide, creeping, loosely attached. Fronds brownjsh-green.
Common around Sutol-Roopkund area, epiphylic.

2. Lepisorus sesquipedalis (Smith) Fras.-Jenk,

Rhizome wide-creeping. Scales lanceolate, dull brown. Fronds up to 60 cm
long, 2.5-5 cm broad. Sori more or less deeply sunk.

Common, Dharansi to Dibrugheta, 4500 m.
2. PHYMATOPTERIS Pic.-Ser.

Rhizome long creeping. Stipes smooth. Fronds simple, pinnatifid or
pinnatisect. Sori large, round, usually sunk in distinct cavities.

The genus is represented in India by 16 species; 2 in our area,

ia. Stipe 15-22 cm jong: sori in a single row near the midrik 1. P. ehenipes
b. Stipe 5-12 cm long; sori in a single row near the costa 2. P. malacodon

1. Phymatopteris ebenipes (Hook. ) Pic-Ser, (Phymatodes ebenipes (Hook.)
Ching

Rhizome stout, creeping, elongated and knotted with short, frondiferous
branches. Scales black, ovate-lanceolate. Stipes 15-22 cm long, glabrous. Fronds
15-45 cm long, 20-25 cm broad. Sori in a single row near the midrib.

Common, in reck crevices around Roopkund.

2. Phymatedes malacodon (Hook.) Pic-ser.

Rhizome creeping, stout, paleaceous with dense subulate scales. Stipes 5-12
cm long. Fronds coriaceous, base scooped out and subcordate, margins

serrulate. Son large, arranged in a single senies nearer the costa.

Common, on hill slopes in rocky places around Donagin.
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Epiphytic. Rhizome scales fusco-krown, irredescent. Fromds pinnatiihd;
veins anastomosing. Son single along costa.

2 zpec a1 OUr arg

2 Species th Qur area
lu. Fronds 3-12 em loag delicate; rhizomes thin 2. . microchizmms
. Fronda 3360 cm long, robust; dhiwome thick 1. F. anwsens

1. Polypodiodes amoena {Wallich ex Mett.) Ching

Caudex creeping, stout, densely puleaceous with subulate scales which are
sub-adpressed. Fronds 30-60 cm long, 15-25 cm broad, deeply pinnatifid, Son
subglobose, sunken.

Common on mossy boulders around Relta, 3000 m.

2. Polypodicides microrhizoma {C. 8. Clarke ex Buker) Ching
Ebizome wide-creeping, clothed with grey-brown, ovate or lanceolate
scales. Stipes 12 cm long. Fronds 8-12 em loag, lanceolate, often caudate at

apex, ¢a 30 cm long, deeply pmnatifid. Sort uniserial.

Net common, epiphytic on tree trunks, around Roopkund.

116, SINOPTERIDACEAE
4 geners and 9 species; 2 geners and 7 species in the Biosphere Reserve,

ta. Fronds pintiate to decompound; soci margionl, mdysicm formed by telloxed

margin, confllucol I. Mothalaens
b. Fronds bipinnatifid, sori intramarginal, protecied by a continwous scariosc

reflexed intramarginal introsc indusium 1. Pellara
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1. NOTHOLAENA R. Br.
(Nothos, spurious; lgenos, wool-the scales on back of frond pseudo-woolly.
Sori marginal without a distinct involucre; veins free.

2 species in India; | in our area.

Rhizome stout, horizontal, densely paleaceous with soft silky ferruginous,
finely pointed subulate scales; stipes stout, purplish black, 7.5-15 cm long,
densely hirsute. Fronds 10-25 cm long, oblanceolate, sori forming a broad
border, extending from margin towards costule.

Common, Dibrugheta to Deodi, 3300-3500 m.

Pellaea nitidula (Wallich ex Hook.) Hook. ex Baker
Stipes crowded, many, hispid, with subulate deciduous, chaffy dark brown
scales. Fronds up to 1 cm long, coniacecus, glabrous, pinnate-pinnatifid. Sor

intramarginal,

n on rock crevices, arpund Lata villate,

i17. THELYPTERIDACEAE

Rhizomes creeping; palea with glandular or setose hairs. Fronds pinnate to
tripinnate. Sori dorsal, superficial round to elongate. Indusia reniform or
sometimes absent. Sporangia usually with glandular hairs.

21 genera, 8O species in India, 1 genus and 1 species in the Biosphere
reserve.
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PSEUCOFHEGOPTERIS Ching

Rhizome long creeping, slender. Stipe and rachis usually reddish, scaly at
hase. Son exindusiate.

4 specias in India; 1 1o the Brosphers Raserve.
Pseudophegopteris levingel (C.B. Clarke) Ching

50-60 cm high, rhizome creeping. Fronds weak and flaccid;, pinnae 3-7 cm
long, lower ones very distant end sparingly covered with long needle like hairs.

Not common, in Cedras forests around Beha, ca 3000 m.

118. WOODSTACEAE

In India the family is represented by 2 genera and 3 species and 2 species
in the Biosphere Keserve.

WooDsta R, Br.
{In honour of Joseph Wood, a Brntish Bolanist),

Smali herbaceous tufted ferns with globose son,

1a. Fronds 3040 cm long, oblong, pinnate; pinnas distant, alterpate, sessile; indusiom

larger vhan sorue 2. W. elonyaia
b. Fronde 3-6 om long, 3-5 jupate; indusivm fragiic, globose, snclosing the sori
1. W. cyclofoba

1. Woodsia cyeloloba Hand.-Maz.

Denzely wfted 3-6 cm high herh, glandular hirsute \hroughout. Rhizome
creeping. Fronds 3-5 jugate. Indusium fragile, giohose and enclosing the sor.

Rare above Ramani on way to Bhujgara, 4000 m.
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Z. Woodsia eiongata Hook.

Tufted fern, 30-40 ¢m high, glandulosely pilose. Pinnae distant, alternate,
sessile. Sori globose, indusium larger than the sorus.

119. SELAGINELLACEAE

Annual or perennial usually terresirial, herbaceous, creeping or erect plants

bearing rhizophores. Branches dichotomous, usuvaily all in one plane, Leaves
minute, 1-nerved, hetero-morphous, adpressed to the stem. Strobili usually
ternunal.

la.

SELAGINELLA P. Beauv,
59 species in India; 3 in the Biosphere Reserve.

Plants xerophytic; stems bright pinkish-red except apical part; leaves isomorphic

on the main etem; sporophyll of the strobilus uniferm. 2. S. kashmiriana
Plants not xerophyte; siems not pinkish-red; lower leaves dimorphic
throughaout; sparophyll of the strobijus dimorphic 2

Lateral leaves cordate at base, acute at apex, median leaves cordate
3. &, paiiidissima
Lateral leaves subcordate at base, acuminate to aristare, median leaves oblique at base
1. 8. chrysocaulos

1. Selaginella chrysocaulos (Hook. & Grev. ) Spring

Slender herbs, usually erect, branches from the base, rhizophores and

stolons arising at base. Leaves minute, dimorphic. Strobilus 0.1-0.5 c¢m long.

Common on rocks, around Roopkund area.
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2, Selaginella kashmiriana (Miide) Dixit

Spreading, dichotomously branched herbs. Leaves dimorphic, spirutly
arranged.

Common, terrestrial or on moist moss covered rocks, arovnd Kuing area.

3. Selaginella pallidissima Spring

Straggling, slender herbs; tuzophores 1-3 cm loog, slender. Leaves
dimorphic, greem, mmute.' Strobilus ca 5 mm lony.

Terrestrial, common around Teolma-Soraithota on shady, moist hill siopes.

120. EQUISETACEAE

In India represenied by 1 genus and 7 species; | species in the Biosphere
Reserve.

EQUISETUM L.
Equisetum diffusum D. Don

Tufted herbs, 20-30G cm high, erect. Fertile and stapile branches alike;
brunchiets 56 at each node in a whaorl, Strobilus ca 2 cm lonp.

Commeoen on sandy eoil, near Dronagin,



Dactylorhiza hatagirea (D. Don) Soo
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candolieanus Royle ex Benth. 107
chlorostachys Lindl, 107
gravieocns Buch.-Ham. ex Benth, 107
himalayanus Klotz, 107
leucocephalus Grah. ex Renth. 108
webbianus Grah. ex Benth. 108
ATHYRIACEAE 420
Athyrimn Roth 42t
etkinsoni Bedd, 421
ertenvatune (C.B. Ciarke) Tugaws 421
duthiei {Bedd.) Bedd. 422
rupicola (Hope) C. Chr. 422
schimperi Moug ex Fee 422
wallichianum Ching 422
Axyris L. 294
hyhrida L. 204

BALSAMIMACEAE 92
Barleria L.. 273, 274
cristata L. 274
BERBERIDACEAE 354
Berheris L. 54
aristata DC, 54
asiatica Roxb. 3%
chitrie. Edwards 55
cdgeworthiana Schaeid. 55
jaeschkiana C. K. Sch. 35
kumaonensis Schneid. 57
pachycantha koehne 57
Berchemia DC. 98
edgeworthii Lawson 98
Rergenia Maench. 143
ciliata {Haw.) Sternb. 1435
stracheyi (Hook.f. & Thoms) Engl. 145
BETULACEAE 230
Betula L. 330, 331
alnoides Buch. Hanm ex D, Don 331
utilis D.Don 332
Bidens L. 188, 199
pilose L. 199
BIGNONIACEAE 273
Bistorta Scop. 297, 298
affinis {D.Don) Greene 298
vaccinifolia (Wallich ex Meisen. ) Greene
299
vivipara (L.) Gray 299
Boehmeria Jacq. 324, 325
platyphyila D.Don 325
rugulosa Wedd. 325
Boenninghausenia Reich. 94
albiflora (Hook.) Reichb. 94
Boerhavia L. 291
diffusa L. 291
BORAGINACEAE 252
Boschitiackia Mey. 271

himalaica Hook, & Thoms. &x Hook.f.
271
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BOTRYCHIACEAE 4219
Botrychium Sw. 430
luparia {L..) Sw. 430

Brachyactis Ladeb. 157, 199
rﬂ.uln: .fl"n“ } WEnd. "}M
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Brachypodium P.Beauv 387, 390
distachyon (L.) Beauy. 391
Brachiaria Griseh. 386, 390
villosa {Lamk.) A. Camus 390
BRASSICACEAE 65
Bromus L. 387, 39]
pectinatus Thunh. 391
ramosus Huds, 391
Bupleyrum L. 160, 161
candollii Wallich ex DC. 161

falcatum var. marginatum (Wallich ex

DC.) C.B. Clarke 161

sativa L. 321
CAPRIFOLIACEAE 171
Capsella Medik. 63, 67

bursa-pastoris {L.) Medik. 67

Carncana Lam, 106 102
ragang Lam. 106, U3

nubigenn Bunge. 103
versicolor (Wallich) Benth. 109
Cardueae 187
Carduus L. 187, 201
edelbergii Roch.f. subsp. lanatus
Kazmi 201
Cavex L. 374
alpina sw, 375
atrata k.. 376
cardiolepis Nees 376
haemsatostoma Nees 376
hirtella Drejer 376

hamiltonii Balak. 162
lanceclatum Wallich ex DC. 162
BUXACEAE 319
Cacalia L. 188, 200

levingii (C.B. Clarke) R. Mathur 200

penaloba Hand.-Mazz, 200
Calamagrostis Adans 387, 392
emodensis Griseb. 392
pulchella Griseb. 392
scabrescens Grisch. 392
Calanthe R. Br. 340, 341
tricarinata Lindl. 341
Callianthempm C.A. Meyer 30, 36

[ | R ITE T —
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Hook.f. Thoms 37

Caltha L. 30, 37

palustris L. 37
Campanula L. 226

colorata Wallich 226

pallida Wallich 226
CAMPANULACEAE 225
CANNABINACEAE 320
Cannabis L. 321

inanis kuath 377

lehmaanii Drejer 377

nandadeviensis Ghildiyal et af 377

nivalis Boott 377

nubigens D, Don 379

obscura Nees 379

psychrophila Nees 379

setigera [}, Don 279

stenophylla Wahlenb. 380
CARYOPHYLLACEAE 71
Cassiope D. Don 230

fastigiata {(Wallich) D. Don 230
Cautleya Royle 354

rminaro (Roar 1 Dal... 284
Spfivaln. \JIiiE. J OERGT JJY9

Cedrus Trew. 408, 410
deodara Loud. 410
CELASTRACEAE 97
Celosia L.. 292, 293
argentea 1. 293
Celtis L. 320
australis L. 320
Chaerophyllum L. 160, 162
refleaum Lindl. 162
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villopum Wallich ex DC, 163
Chamaesciadium H. Walf. 160, 163

garhwalicum (Wolll) Norman 163
CHEILANTHACEAE 424
Cheilanthes Sw. 424

albomarginata C.B. Clarke 424

ol oo LT -1 A4
ALY LUV NUVUL,. Yo9

CHENOPODIACEAE 294
Chenapodium L. 294, 295
album L. 295
boteys L. 295
foliosum (Moench) Aschers. 296
hybridum L. 296
opulifelium Schrad. ex Koch & Ziz. 296
Chrysanthemum L. 189, 201
indicum L. 20t
Chrysopogon Trin. 386, 393

arullnm"l \ Tuz eriben  ashianlatie
F-i8) H 3118 FurisLr . S OINTUISILUS

{Necs) Cope 393

gryilus (L.) Trin. subsp grylius 393
Cicer L.. 105, 109

micophytlum Benth, 109
Cicerbita Wallroth 187, 201

macrorhiza (Roylc) Beawv, 202
Cichorieae 186
Circacea L., 158

alpina L.. 158
Circaeaster Maxim. 51

ngﬂlﬂlu MMawim, %1
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CIRCAEASTERACEAE 49
Cirsium Mill. 187, 202
verutum (D.Don) Spreng. 202
waliichii DC, 202
Clematis L. 30, 37
barbellata Edgew. 38
connata DC, 38
grata Wallich 38
graveolens Lindl. 33
orientalis L.. 39
Clinopodium L. 276, 277

umbrosum (M. Biek,) C. Koch, 277
Clintonia Rafin. 360, 364
udeneis Trauty & Mey.  var. alpina
{Kunth ex Baker) Harn 364
Codonppsis Wallich 226, 228
rotundifolia Benth. 228

Mader | 108G 20
IR L. OV, JFD

lacryma-jebi L. 393
Commelina L. 369
benghatenais L. 369
paludosa Blume 369
COMMELINACEAE 369
Coniogramme Fec 429
intermedia Hicron 429
CONVOLVULACEAE 258
Convolvulus L. 258
arvensis L. 258

MNamusa 1 mge 187
SAFEyED BLAEE. IU0, L

canadensis {L..) Crong. 203
stricta Willd. 203
Corallorhiza Gagnebin 339, 341
anandae Malhotra &1 Balodi 341
Corchorus L. 84, 36
acstuans L. 86
CORNACEAE 170
Cornus L. 170
macrophylla Wallich 171
Corydalis DC 61

r"ﬂ.“h-_ nnnnn 'l.l ‘q
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cagimiriana Duthie & Prain 62
chaerophylla DC. 62

cornuta Royle 62

crithmifolia Royle 62

elegans Wallich 63

flahellata Edgew. 63
govuniana Wallich 63

meifolia Walich 63

stracheyi Duthie ¢x Prain 63
1h3rrsiﬂorn Prain 65
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CORYLACEAE 332
Corylus L. 332
Tacquemontii Decne. 332
Cotoneaster Ehrhart ex Medik. 123, 126
acuminatus Lindl. 127
affinis Lindl, 127

Cynoglossum L. 252, 254
glochidiatutn Wallich ex Benth. 255
Cynotis . Don 369, 370
vaga (Lour.) Schult. 370
CYPERACEAE 374
Cyperus L. 375, 180

garhwalensis Koltz. 127

integrifolivs (Roxb.) Klowz. 127

microphyHus Wallich ¢x Lindl. 128
Cousinis Cass, 187, 203

thnmmonmiz 4 B Marks 2

L
WGl ey Bl AE s

CRASSULACEAE 152
Cremanthodinm Benth,
emend. R. Good. 188, 204

arnicoides (Wallich ex DC.Y R. Good.

204

Crepis L. 186, 204

flexuosa (DC.) Benth. 205

sancta (L..) Babcock 205
Crotalaria L. 105, 109

alata Buch, Ham. ex. D. Don. 111

albida Heyne ex Reth 111
CRYFTOGRAMMACEAE 425

:
|

CUPRESSACEAE 112
Cupressus L. 412
torulosa D.Don 413
Cuscuta L. 258, 259
europaca .. 259
Cyananthus Wallich ex Benth, 226, 228
lobatus Wallich ex Benth. 228
microphyltus Edgew. 230
Cyathula Bl. 292, 294
wmentoss (Roth) Moq. 294
Cyanotis D. Don 369m 370
vaga (Lour.) Schult. 370
Cynodon Rich. 387, 394
dactylon (L.) Pers. 394

cuspidatvs Kunth 380

globosus All. 380

paniceus{Rotith.) Boeck. var, roxbur-
ghianus kukan. 381

Cr etnndzeaen T A0 TAT
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elegns Rreichb.f. 342
himhlaicum Rolfe 342
Cyrtomium Persl. 417
cangotideum (Wailich ex Hook. et
Grev.) Presl 417
Cystopteris Bernh. 424, 422
fragilis (L.} Bernh. 423
Daciylis L. 387, 394
glomerata L. subsp. himalayansis 394
Dactylorhiza Necker ex Nevski 340, 342
hatayires {(D.Don) Soo 345
Danthonia DC. 387, 394
cachemyriana Jaub, ex Spach 395
erhnsidos: Dilaar 0%

schnsider: Pilger 395
Daphne L. 310
papyraceae Wallich ex Steud. 310
DAVALLIACEAE 426
Debregeasia Gaud. 324, 325
longifolia (Burm. f.) Wedd. 325
DELPHINIUM L.. 30, 39
brunonianum Royie 3%
cashmerianum Royle 40
denudatum Wallich ex Hook.f &
Thoms. 40
vestitum Wallich ex Royie 40
Dendrophthoe Mast. 313, 315
falcaa (L.f.) Etting. 315
DENNSTAEDITIACEAE 427
Desmadiam DC. 105, 1L
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clegans DC. 112

gengeticum (L.) DC. 112

heterocarpon (L.} DC. 112

microphyllem (Thunb.) DC. 112
Deuizia Thumb. 151

compacta Craib. 151

Dicliptera Juss. 273, 274

m"“\“rﬂ“ﬂnnu Wanc ",1
AL RILILLHE Vi -t

Ihgltana Hall. 386, 395

ciliaris (Retz.} Koel, 395
DIOSCOREACEAE 358
Dioscorea L. 358
delvidea Waliich ex Griseb. 360
Diplaziwin SW, 421, 423

frondosum (C.B. Clarke} Christ 423
DIPSACACEAE 181

Dipsacus L. 181
mermis Wallich 182
Draba L, 65, 67
gracillima Hook.f. Thoma. 68
jasiophyiia Royie 69
Dracocephalum L. 276, 277
heterophyllum Benth. 277

'I'\D'Whl:ll'hﬂl_".l]: A
AAE% L BNt . La

Drynaria (Bory) J. Sm. 428
mollis Bedd. 428

Dubysea DC. 187, 208
hispida DC. 205

Fchinops L. 187, 207

cornigerug DC. 207
ELAEAGNACEAE 311

Elasmiorees T A1
ulﬂtﬂ‘ll“ﬂ e WL

patcviftora Wailich ex Royle 312
Elatostema J.R. & G. Forst. 324, 327
sessile LR & G, Forst. 127
surculosum Wi, 327
Eleocharis E. Br. 375, 331
palustirs R.Br. 381
Elsholtzia Willd. 276, 278

[P S R

eriaatachiys (Benih). Benih. 278

fruticosa (D. Don) Rehder 278
stechyodia (Link} Raizada & Sakscna
278
sirobilifera (Benth.) Benth. 279
Elymus 1.. 387, 396
longe-aristatus (Boiss.) Tzvelev Subsp.

canaliculatus (Nevski) Tzvelv 396

aamsirnerarie heme Biand I'l u#‘r“ T0O6

semicostatus (Nees-Stewd.) Meld. 396

Emodiopteris Ching et Wu 427
appendiculata (watlich ex Hook.) Wu
Ching et Wu. 428
EPHEDRACEAE 406
Epiredra L. 407
gerardiana Wallich ex Stapf 407
Epilobium L. 158

¢ylindricum D. Don 159
latifolium L. 159
Epipactis L. 340, 345
gigantea Dougl. ex Hook. 345
helleborine (L.) Crantz 345
Epipogium RE. Br. 339, 346
ephyllum Sw, 346
EQUISETACEAE 438

| 1 A1a
I_Jl.jl.ll.!cll.llll dlis. S0

difusum . Don 438

Eragrostis Wolf 387, 396
nmrl Nerss ex Steud, 397
ERICACEAE 230
Engeron L. 187, 207
scre L. 207
multiradiatus {Lindl. ex DC.}
C.B. Ciarke 208
Eriocycla Lindl, 160, 163
cucspimsa {Edgew.) Wolff 163

T et syt T 27TK a1
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comasum Wallich 381

Eritrichium Schrad. 252, 255
canum {Benth,) Kitam. 358

Eulalia Kunth 386, 397
mollis (Griseb.) O. Ktze. 397
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Euonymus L. 97

fimbriaius Waliich ex Foxb. 57
EUPATORIEAE 187
Eupatunum L. 187, 208

EUPHDRB[ACEAE 316
Euphorbia L. 316, 317
hirita L. 318
pilosa L. 318
steacheyi Boiss. 313
Euphrasia L. 262
densifiora Pennell 263
kurramensis Pennell 263
iaxa Pennell 263
platyphylia Pennell 264
Ex¢oecaria L. 316, 313
acerifolin . Didrichs. 318
FABACEAE 105
FAGACEAE 332
Fagopyrum Mill. 297, 299

nubicola Lindl. ex Lacatia 128
FUMARIACEAE &0
Galinsoga Ruiz et Pavon 188, 208

pa.rwﬂurn Cav. 209

I 178

acwtum Edgew. (77

aparing L. 177

elegans Wallich ex Roxb. 177
Gaultheria L. 230, 231

trichophylla Royle 231
GENTIANACEAE 244
Gentiana L. 244

argentea (Royle ex D). Don} C.B.

Clarke 246

capitata Buch.-Ham. ex D. Don 246

carmata {D. Don) Grisch. 246

stipitata Edgew. 246

venuste Wallich ex Griseb. 247
(Gentianella Moench 244, 247

maddeni {C.B. Clarke} Airy-shaw 247

diboirys (LY. Lon) Hara 297
esculentum Moench 301
Fallopia Adane. 297, 301
dumetorum (L.} Holub 301
pterocarpa (Wallich ex Meissn.)
Holub 301
Festuca L. 387, 397
nandadevica Hajra 399
polycolea Stapf var. polycolea 399
polycolen stapf. var. brevis Stapf 309
rubra L. 399
valesiaca Schieich. ex Gaud. 394
Flcus L. 321
hederacea Roxb. 323
palmata Forssk. 323
religiosa L. 323
parmentosa Buch.-Ham ex Sm. 323

|y Lr_ Ll ATLE A0H
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dichotoma (L.) Vahl 382
Fragaria L. 124, 128

pedunculata (D. Don) H.sm. 247
GERANIACEAE 88
Geranium L. 88
donianum Sweel BB
nepalens Sweet B8
rebertianum L. 88, 39
rotundifolium L. 88, 89
wallichianum D. Don 88, 89
Gerbera L. 187, 209
onEermn (ﬂn\.rle"l Beauv, 209
Geum L. 124, 128
reylei Bolle 128
Girardinia Gaud. 324, 327
diversifolia {Link) Friis 327
Gonaphalium L. 188, 209
affine D. Don 209
Goldfussia Nees 273, 274
dalhousiana Nees 274
Goodyera, R. Br. 340, 366
fusca (Lindl.) Hook.f, 346
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repens (L.) R. Br. 347
Grewia L. 34, 86

optiva J.R. Drumm. ex Burrett 3§
GROSSULARIACEAE 149
Guldenstaedtia Fisch. 106, 113
 himalaica Baker 113
Gymnadenia R.pr. 340, 347

orchidis Lindl. 347
Gymaopteris Bernk. 429

vestita (Wallich ex Moore) Undrew. 429
Habenaria Willd, 340, 347

aitchisonii Reichb.f, 348

clavigera (Lindl.) Dandy 348

diphylla Dal 348

cdgeworthii Hook . f. ex Collett 348

latilabris (Lindl.) Hook.f. 349

stenopetala Lindl. 349
Hackelia Opic. 252, 255

uncinata (Reyle ex Benth,) Fischer 255
HAEMODORACEAE 355
Halerpestes Greene 30, 40

tricuspis (Maxim.) Hand.-Mazz. 42
Halenia Borkh. 244, 247

elliptica D. Don 249
Hedera L. 169, 170

ncpulensis Kach. 170
Hedychium Koenig 354

spicatum Buch.-Ham. ex Sm. 355
Hedysarum L. 105, 113

kumaoncnsis Benth. ex Baker 113
Heliantheae 188
HEMIONITIDACEAE 428
Hemiphragma Wallich 262, 264

heterophyllum Wallich 264
Heracleum L. 160, 164

lanatum Michx, 164

thomeonii C B Clarke 164
Henninium Guettard 340, 349

lanceum (Thumb. €x Sw.} Vuijk 149

monorachis (L.} R.Br. 350

Herniaria L. 291

hirsuta L. 291
Hieraciam L. 186, 210

vulgatum Fries 210
HIPPOCASTANACEAE 101
Hippophe L. 312

salicifolia D. Don 313

tihetana Schizcht. 313
Holhoellia Wallich 57

latifolia Wallich 33
IIyoscyamus L. 259

niger L. 260
HYPERICACEAE BO
Ilypericum L. 30

clodeoides Choisy 80

hookerianum We. & Arn. B0

oblongifolium Choisy 82

uralumm Buch. Ham. ex D. Don 32
Hyssopus L. 276, 279

officinalis L. 279
llex L.. 96

dipytena Wallich 97
ILLECEBFACEAE 2191
Impatiens L. 92

amptexicaulis Edgew. 93

glandulifera Royle 93

racemosa DC. 93

gcabrida DC. 93

sulcata Wallich 03

thomsonii Hook. f. 94
Incarvillea Juss, 273

arguts {RovlciRoyle 273
Indigofera L. 106, 113

hebepetala Benth. & Brandis 113

heterantha Wallich ex Brandis 115

heterantha Var. perardiana {Wallich ex
Brl-asl Al 11K
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Ipomoea L. 258, 259
purpurea (L.} Roth 259
IRIDACEAE 357
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Iris L. 358 aloum L. 230
kumaonensis D.Den ex Royle 158 amplexicaule L. 280
Jasminum L, 242, 243 LARDIZABALACEAE 57
humile L. 243 LAURACEAE 308
officinale 1. 243 Lecanthus Wedd, 324, 328
JUGLANDACEAE 330 peduncularis (Rovle) Wedd. 328
Juglans 1. 330 wallichii Wedd. 328
regia L. 330 LEGUMINOSAE 105
JUNCACEAE 370 LENTIBULARIACEAE 272
Juncus L. 370 Leoatopodivm (Pers.) R. Brown 188, 211
bracteatus Buch, Ham. 371 brachyactis Gaud. 2]]
conicinnus D, Don 371 Lepisorus {Sm.}) Ching 431
himalensis Klotz, 371 kashyapii (Mehra) Mehra 433
membranaceus Royle ex. D. Don 371 sesquipedalis (Smith) Fras.-Jenk. 433
thomsenii Buch.-Ham. 371 Leptodermis Wallich 176, 177
Juniperus L. 412, 413 Kumaonensis Parker |78
communis L. var, sexatilis Pallos 413 lancealata Wallich 178
indica Berto] 413 Lespedeza Mich. 106, 115
recurva Buch.-Ham. cx D.Don 415 juncea (L.f.) Pers. 117
Jurinea Cass. 187, 210 Leucas R.Br. 276, 250
dolomiaca Boiss. 210 lanata Benth. 280
Justicia L. 273. 275 I ia Waltich 1711, 172
procumbens L. var simplex (D. Don) formosa Wallich ex Roxb. |72
Yyamazaki 275 Ligularia Cass. 188, 212
Kobresia Willd. 375, 332 amplexicavhs DC. 212
capillifolia (Decne.) C.B. Clarke 383 Ligusticum L. 160, 164
duthies C.B. Clarke 383 elatum {Edgew.) C.B. Clarke 165
laxa Neeg 383 LILIACEAE 360
ncpalensis {Nees) Kuken. 333 Libum L. 360, 364
royleana (Nees) Boeck. 388 wallichianum J.A. & T.H. Schult. 365
schocnoides {Mey.) Steud. 385 LINACEAE 87
Koemgia L. 297, 302 Lindera Thunb. 308, 309
delicatuta (Meisen.) Hara 302 pulchetrima (Nees) Benth. ex
Korthalsella van Tiegh 313, 315 Hook.f. 309
opuntia (Thunb.) Merr, 315 Liparis Rich. 340, 350
Lactuca L. 186, 210 rosteata Reichb.f. 350
dissecia D. Don 211 Listera R.Br. 340, 350
dolichopbylla Kitam. 211 nandadeviensis Hajra 351
LAMIACEAE 275 tenuis Lindl. 351

Lamium L. 276, 279 Lloydia Salish. ex Reichb. 360, 365
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serotina (L) Reichb.f. 365

L mnnmonnmm Brain 244, 249

carinthiacum (Wulf.) Reichnb. 249
Lonicera L. 171, 172

hypoleuca Decne. 173

obovata Royle ex Hook.f. & Thoms.

173

purpurascens Walp. 173

spinosa (Decne.) Jacq. ex Walp. 173

wehhiana Wallich ex IMZ, 175
LORANTHACEAE 313
Lotus L. 106, 117

corniculatus L. 117
Lunathyrium Koidz. 421, 423

allantodioides (Bedd.)} Ching 423
Luvzula DC, 370, 372

spicata DC. 372

Y wormnaahia T 34 1%
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labelioides Wallich 238
Malaxis Sol. & Sw. 340, 351

muscifers (Lindl.) Kuntze 351
MALVACEAE 82
haiva L. 82

parviflora L. 83

verticillata L. 83

| T e | . i A By ¥ .|
ITLEARAME LADUT. UL, o\

pumilus (Burm.f.) Steenis 264
Meconopsis Vig. 60

aculeata Royle 60
Megacarpaea DC. 65, 68

polyandra Benth. 68
MELIACEAE 95
Melica L. 387, 400

P'EIHILH. l\.u“l-“ W
Meliosmna Blum 103

dillenrfolia (Wallich ex Wt. & Arn.)
Walp. 103

MENISPERMACEAE 53
Mentha L. 276, 281
longiflolia (L.) Huds. 281

Mertensia Roth 232, 257

racemnss Renth, ex C. B, Clarke 257
Microtheria Benth. 276, 281

biflora {Buch-Ham.) Benth 281
Minuartia Loefl. ex L. 72, 75

lineata (C.A. Mey.} Bornm. 75

LAARTATRMTOAMOAT 7124
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Mgonotropa L. 235
hypopitys L. 235
MORACEAE 321
Morus L. 321, 324
scrrata Roxb. 324
Morina L. 18}, 182
coulteriana Royle 182
iongifolia Wallich ex D, 132
Mutisieae 137
Myaosotis L. 252, 257

oleactwio T W Cahmidr 38T
L Safd

alpestris F. W, Schmid
sylvatica Hoffm. 258
Myriactis Less. 187, 212
javanica {(Blume} DC. 212
Nardastachys DC. 179
grandifiora. DC, 179
Neolitsea (Benth.} Merr. 308, 309
cuipala (Buch.-Ham. ex D.Don)

¥ oantas N0
Al Jus

pnlrcns (D.Don) Momiyama 310
Neottig guatlard 340, 352

listeraides Lindl. 352
Neottianthe Schl. 340, 352

calcicola (W.W. Sm.) Schl, 352

secundiflora {Hook.f.} Schl. 353
Nepeta L. 276, 281

discolor Royle & Benih, 282

eriostachya Benth. 282

leavigata (D). Don} Hand-Maz. 282
lan.ﬂ-nnhulla Ih.ph "ﬂz
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Nomocharis Franch. 360, 365
nana (Klotz.) E.H. Wilson 366
oxypetala (Royle) E.H. Wilson 366
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Notholaenz R.Br. 434, 435
marantac (L.) Degv. 435
NYCTAGINACEAE 290
Oenothera L. 158, 159
OLEACEAE 242
ONAGRACEAE 157
Ooychiwm Kaulf, 425
contiguum Wallich ex Hope 426
fragile Verma & Khullar 426
QOphiopogon Ker Gawl. 355, 357
intermedivs D. Don 357
ORCHIDACEAE 339
Oreorchic Lind!. 340, 353
micrantha Lindl. 353
Origanum L. 276, 283
vulgare [, 283
OROBANCHACEAE 270
Orobanche L. 271, 272
alba stephon ex Wilid. 272
QSMUNDACEAE 430
Osmunda L. 430
claytoniana L. 431
OXALIDACEAE 8%
Oxalis L. 92
corniculata L. 92
Ohygraphis Bunge 30, 42
endlicheri (Waip.) Bennet & Chandra 42
Oxyria Hill 297, 302
digyna (L.) Hill 302
Oxywropis DC, 106, 117
iapponica (Wahb.) Gay 118
FAEONIACEAE 49
Paeonia L. 49
emodi Wallich ex Royle 49
PAPAVERACEAE &0
Paraguilegia Druomm. & Huech, 30, 42
ancmonaides {Willd.) Ulbr. 42
microphyila (Royle} 1.R. Drumm &
Hutch. 43
Parietaria L. 324, 323

micrantha Ledeb. 32§
PARNASSIACEAE 152
Parnassia L. [52
nubicoia Wallich ex Royle 152
Parochetus Buch. -Ham. ex D. Bon 105,
118
communis Buch Ham, ex D. Don 118
Parthenocissus Planch. 100
. semicordata (Wallich) Planch. 100
Paspalum L. 386, 400
paspaloides (Michx.} Scribn. 400
Pediculans L. 262, 265
bifida (Buch.-Ham. ex D.Dan)
Pennelt 2635
pracilis Wallich ex Benth. 265
holfmeisteri Klotz, 266
tongiflors Rudolph var. tubiformis
{Klatz.) Tsoong 266
pectlinata Wallich ex Benth. 266
porrecta Wallich ex Benth. 266
Pellnea Link 434, 435
nitidula {Wallich ex Hook.) Hook.
ex Baker 435
PEPEROMIACEAE 308
Peperomia Ruiz & Pav. 303
tetraphylla (Forst. £.) Hook . & Arn. 308
Peristylus Blume. 340, 353
elisabethae {(Duthie) Gupta 353
Persicaria Mill. 297, 102
capitata {Buch.-Ham. ¢x D). Don)
H. Gross 303
nepalensis (Meissn.) H. Gross 303
polystachyn (Wallich ¢x Meissn.)
H. Gross 303
Phacelurus Griseb. 386, 400
speciosus (Steud.) C.E. Hubbard 4402
Phagnalon Cass. 188, 213
niveum Edgew. 213
PHILADELPHACEAE 150
Philadelphus L. 151
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us Wiallieh

Phlnnus L 276, 283

bracteosa Royle ex Benth, 283
macrophylla Wallirh £x Ranth 384

Phyllanthus L. 316, 319
urinaria L. 319
Phymatonteris Pic.-Ser. 431, 433
ebenipes (Hook.) Pic ger. 433
malacodon {(Hook.} Fic ser. 433
Fhysochlaina G. Don 259, 260
pracalta (Decne.) Micrs 260
PHYTOLACCACEAE 256
Phytolacca L. 296

acinosa Roxb. 296

| L Taloa- A0 411
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smithiana (Wallich} Boiss. 411
Picris L. 186, 213
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Picrorhiza Royle ex Benth, 262, 2638
scrophulariflora Penncll 268
Pilea Lindi. 324, 329
tacemosa {Royle) Tuyama 329
umbrosa Wedd. 329
Pimpinells L. 160, 165
diversifolia DC. 165
FINACEAE 408
Tinus L. 408, 411

wallichiana A.B. jackson 412
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atpina L. 272
Fiptanthus D. Don 105, 118

nanslaneic I3 Thae 1189
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PLANTAGINACEAE 290
Plantago L. 290
himalpica Pllu'rr 200

Plectranthus L. Herit 275, 284
jeponicus (Bburm.f.) Koidzuma 284
rugosus Wallich ex Benth. 284
striatus Benth. 285
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angelicoides (DL C. B Clarke 166

densifiorum (Lindl.) C.B. Clarke 166
gtellatum l"n n'\n'} C. R Clarks 165

stylosum C.B. Clarke 166
Poa L. 387, 402

alpiva .. 402

pagophila Bor 402
POACEAE 385
PODOPHYLLACEAE 353
Podophyllum L. 58

hexandrum Wailich ex Royie 38
POLYGALACEAE 70
Polygala L., 71

|
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crotalarioides Buch-Ham. ex DC. 71
POLYGOMNACEAE 297

Paluvonnatm Wil 160 1A
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cirrhifolium (Wallich) Royle 366
graminifolium Hook. f. 366
vertreiflatum (L) AlL. 367
Palygonum L. 297, 303
aviculare L. 303
recumbens Royle ex Bab. 305
POLYPODIACEAE 421
Polypodiodes 431, 434
ameena (Wallich ex Mett.) Ching 434
microrhizoma (C.B. Clarke ¢x Baker)
Ching 434
Populus 1.. 337
ciliata Wallich ¢x Royle 337

i swnibzlln T 134 199
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argyrophylla Wnllich ex Lehm.
var. argyrophylla 129

argyrophylla var, atroesnguines {Ledb.}

" TR m EERR RS o - A
Hook .f. 129
bifurca L. 130

cuncata Waltich ex Lehm. 130
eriocarpa Wallich ex Lebm. 130
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fruticosa L. var. pumila Hook f. 130

fruticosa var. rigida (Wallich ex Lehm. )
Walf, 132

fulgens Wallich ex Hook. 132

gelida C.A. Mey. 132

miccophylle D. Don 132

Ranunculus L. 30, 43
diffusus DC. 43
hirtetlus Royle 44
lactus Wallich ex Royle 44
natany C.A. Mey. 44
pulcheilus C.A. Mey. 44

multifida L. 132
Prenanthes L. 127, 213
brunoniana Wallich ex DC. 214

violasfolea Decne. 214
PRIMULACEAE 23§

N P R R P LAY 2t i

Primula L. 235, 238
atrodentata Sm. 239
denticulata Sm. 239
edgeworthii (Hook f.) Pax 239
elliptica Royle 24|
hookeri Watt 24]
involucrata Wallich ex Duby 241
macrophylia D. Don 241
minutissima Jacq. ex Duby 241

trichophyllus Chaix 44
Reinwardtia Dumort. 87
indica Dumort. §7

RHAMNACEAE 98
Rhamnise [ 98

prostrata Jacq. ex Parker 99
virgatus Roxb 99

Rheum L. 297, 305
australe D. Don 206
moarcroftisnum Royle 306
spiciforme Royle 306
webbitnum Royle 306

Rhudiola L. 152, 154
bupleuroides (Hook.f. & Thoms.)

moorcroftiana Wallich ex Klatr 242
munroi Lind]. 242
rosea Royle 242
Prinsepia Royle 124, 134
utilis Royle 134
Prunella L. 276, 285
wlgaris L. 285
Prunus L. 124 134
cornuta {Wallich ex Royle) Stzud. 134
jacguemontii Hook f. 135
persica (L.} Batsch 135
Pseudophegopteris Ching 436
levingei {C.B. Clarke) Ching 436
Pyrus L. 123, 135
lanata 135
pashia Buch.-Ham. ¢x D.Don 135
Quercus L. 333
dilatals Royle 335
sericarpifulia J.E. Sm. 335

RANUNCULACEAE 30

Fu 154
crenulata (Hook . & Thoms.}
H., Ohba 154
heterodenta (Hook.f. & Thoms.)
A Boriss. 155
imbricala Edgew. 155
quadrifida {Pallas) Fisch. & Mey. 155
ginuatn (Royle ex Edgew ) Fu 155
wallichiana (Hook [.} Fu 155
Rhododendron L. 230, 231
anthopogon D. Don 232
arboreum Sm. 232
barbatum Wallich ex G.Don 232
campanulatum D. Don 234
lepidotum Wallich ex D. Don 234
Rhus L. 104
parviflora Roxb. 104
punjabensis Stewart 104
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alpester Wallich ex Decne. 130
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himalense Royle ex Decne. 150
crientale Desf. 150

Rorippa Scop. 66, 68

indica (1..) Hiern. 69

SANTALACEAE 316

Larencocca Lindl, 319

saligna (D. Don) Muell .-Arg. 319
Saussurea A.P. de Candolie 187, 214

ROSACEAE (23
Rosa L. 123, 136
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anserinaciolia Boiss. 136
macrophylla Lindl. {36
sericea Lindl. 136
webhbiana Wallichi ex H_"};]g 1
Roscoea Sm. 354, 355
alpina Royle 355
RUBIACEAE 176
Rubia L. 176, 173
manjiith Roxb. ex Flem. |
Rubus L. 124, 137

biflorus Buch.-Ham. ex Sm. 137
l"l‘lp'lr‘l1e Qm 1'3?
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foliolosus b, Don 139
niveus Thunb, 139
Rumex L. 297, 307
acetosa L. 307
hasiatus D. Doan 307
nepalensis Spreng. 307
RUTACEAE 94

CADTAMNETALD 1M
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Sagina L. 72, 75
saginoides (L.} Karsten 76
SALICACEAE 215
Salix L. 337
denticulata Anders. 33§
fruticulosa Turcz, 338
karelinii Furce. 338
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albescens (DC.) Sch.-Bip. 215
candolleanus Wallich ex DC. 215

| i [N T

COsLUE [[‘H.IL- } l..-lpbl.-llll..i. 4’.-].!

deltoidea (DC.) Sch.-Bip. 216

fastosa (Decne) Sch.-Bip. 216

gossypiphore D, Don 216

graminifolia Wallich, ex DC. 216

obvallata (DC.} Edgew. 216

simpsoniana (Field. & Gard.) Lipschite
219

siracheyapa (O. Kize.) Lipschiiz 219

sudhansui Hajra 219

SAXIFRAGACEALE 143
anlfrnuu I, !d?p 145

Pt L L] -

asarifolia S1ernb. 147

brachypoda D.Don var. fimbriata {DC.)
Engl. & Irmsch. 147

brunonis Wallich ex Ser. 147

m\rersnoua WEIIICH M bﬂl.‘ l'-i*ﬂ

granulifera H. Smith 143
filicaulis Wallich ex Ser. [48

flageliaris Willd. ex Sterab. subsp.
crassiflagetlats Hulten 148

fagellaris Willd. ex Sternb subsp.
mucronulain (Royle) Engl. &
Irmsch, 148

granulifera H. Smith 145

saginoides Hook. f. & Thoms. 149

sihirica L. 149

lindieyana Wailich ex Anders.
var, lindleyana 338
lindleyana var. microphylla Anders. 338

Salvia L: 275, 285

[ PR v B

hians Royle ex Bemh. 286
lanta Roxb. 286
nubicols Waltich ex Sw. 286

SCHISANDRACEAE 31
Schisandra Michx. 51

grandiflora (Wallich) Hook. f. 53
SCROPHULARIACEAE 262

- e L B B LR

Scrophularia L. 262, 268
calycina Benth, 268
himalensis Royle ex Benth. 269
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Scutellaria L. 275, 286
discalor Colebr. 288
prostrata Jacg. ex Benth. 238

laureela (DC.) Sieh, & Zucc, ex
Walp. 95
Silene L, 72, 76

oedom L. 122, 107
multicaule Wallich ex Lindl. 157
trullipetalum Hook. f. & Thoms. 157
SELAGINELLACEAE 437
Selaginella P. Beauv. 437
chrysocavles {Hook. & Grev.)
Spring 437
kashmiriana {Milde) Dixit 438
pallidissima Spring 438
Selinum L. 160, 167
candoliii DC. 167
efatum (Edgew.} Hiroe 167
vaginatum (Edgew.) C.B. Clarke 167
wallichianum (DC.} Raizada &
Saxens {68
Senecioniene |58
Senecio L. 188, 219
candolleanus Wallich ex DT, 220
krascheninnkovii Schischk. 220
lagtus Edgew. 220
nudicaulis Buch. - Ham. ex D). Don 220
Seseli L. 160, 163
gihiricum (L.) Boiss. 168
Setaria P. Beauv. 386, 403
itatica {L.} Beauv. 403
viridis (L.} Beauv. 403
Sibbaldia L. 124, 139
cupehia Horem. ex Kuniz. 139
purpurea Royle 140
tetrandra Bunge 140
Sida L. 82, 83
cardata (Burm.f.} Borss. 83
cardifolia L. &3
Siegesheckia L. 188, 220
orientalis L. 22]
Skimmia Thunb. 94, 95

-

edgeworthii Bocquet 77
gonosperma (Rupr.} Bocquet subsp.
himalayensis (Roxb.] Bocguet 77

indica Roxh. ex Ouwh 77

kumnaonensis Williams 77

persica Boiss. subsp. moorcroftiana

{Roxb.) Chowdhary 77

viscosa (L.) Pers. 78

vulgaris (Moench.) Garcke 78
SINOPTERIDACEAE 434
SMILACACEAE 368
Smilacing Desf. 360, 367

purpurez Wallich 367
Similax L. 368

aspera L. 368

vaginata Decne. 368
SOLANACEAE 259
Solanum L. 259, 260

nigrum L. 262
Solidage L. 187, 221

virga-aurga L. 221
Sonchus L. 186, 221

brachyotus DC. 222

oleraceus 1. 227
Sorbarma A. Br. 14, 140

tomentosa (Lindl.} Rehdr. 140
Sorbus L. 123, 141

microphylia Wenzing 141

ursina (Wenzing) Decae. 1d1
Spiraea L. 124, 14}

bella Sims. 143

canescens D, [on 143
Spiranthes Rich. 340, 353

sinensis (Pers.) Ames. 354
Stachys L. 276, 288

sericea Wallich ¢x Benth, 283
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Stellaria Edgew. 72, 78
decumbens Edgew. 79
media (L.) Vill. 79
monosperma Buch. Ham. ex
D. Don. 19
Stellera L. 310, 311
chataejasme L., 311
Siephiania Lour. 53
glabra (Roxb.) Miers 53
Stipa L. 387, 403
roylei (Nees) Mez 403
gibitica {L..} Lamk. 404
Swertia L. 244, 249
angustifolia Buch.-Ham_ ex D.Don. 250
chirayita (Roxb. ex Flem.) Karsten 250
ciliata (G. Don) Burt 250
cuneata Wailich ex D. Don 250
paniculata Wallich 250
Syringa L. 242, 243
emodi Wallich ex Royle 244
Synotis (C.B. Clarke} Jeffrey & Chen 188,
122
alata (Wallich ex DC.) Jeffrey &
Chen 222
Kunthiana (Wallich ox De.) Jeffrey &
Chen 224
Tanaceium L. 138, 224
fruticulosum Ledeh, 224
Taraxacum Weber. 186, 224
officinale Weber 224
TAXACEAE 407
Taxus L. 407
wallichizna Zoce. 408
Tetrastigma Plaach. 100
serrulatum {Roxb.) Planch. 100
Thalictrum L. 30, 45
alpinum L. 45
cultratum Wallich 46
elegans Wallich ex Royle 46

foetidum L. 46

foliolosum DIC. 46

javanicum Blume 48

reniforme Wallich 48

gecundum Edgew. 48
Thamnocalamus Munro 384, 404

falconeri Hook.f. & Munro 404

spaihifiora (Trin.) Munro 404
THELYPTERIDACEAE 435
Themeda Forssk. 386, 405

anthera (Nees ex Steud.) Hack. 405
Thermopsis R. Br. 105, 120

barbata Rolyle 120
Thesiem L. 316

himalense Royle ex Edgew. 316
Thylacospermum Fenzl. 72, 79

cacspitosum (Camb.) Schischk. 79
THYMELACEAE 310
Thymus L. 276, 288

lincaris Benth, 290
TILIACEAE 24
Toona M. Roem. 95

ciliata M. Roem. 96

screata {Royle} M. Rocm. 96
‘Frachydium L. 160, 168

raylei Lindl. 69
Trigonella L. 105, 120

corniculats £, 122

emodi Benth, 122

gracilis Benth. 122

pubescens Edgew. ex Parker 122
Trillidium Kunth 360, 367

govanianum {D.Don) Kunth
Triostevm L. 171, 175
hirsutum Wallich 75
Triplostegiz Wallich ex DC. 181, 185
glandwlifera Walich ex DC. 185
Tripogon Roem. & Schult. 387, 403
filiformis Nees ex Steud, 405



purpurascens Duthie 406

Trisetwn Pers. 337, 406

clarkel (Hook, f.) R.R. Stewart 406

Triumfetta L. 84, 86
rhomboidea Jacq. 87

Trollius L. 30, 43
acaulis Lindl. 48

macrastemon Bunge ex Ledeb. 270

umbelliformis Peanell 270
Yiburmuwm L. 171, 175

cotinifolium D. Don 176

erubescens Wallich ex DC. 17¢é
Yicatia DC. 160, 169

coniifelia DC. 169

Tussilago L. 188, 225

farfara L. 225
ULMACEAE 320
Ulmus L. 320

I'linilﬂl\;ﬂn D‘lnncl}r 32
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Urens L. 82, 84
jobata L. 84
URTICAECEAE 324
Urtica L. 324, 329
dicice L. 330
VALERIANACEAE 179
Valeriana L. 179, 181
dioica L. 181
hardwickii Wallich 18}
Verbascum L. 262, 269
thapsus L. 269
Veronica L. 262, 269

cephaloides Pepnell 270

himalensia D. Don 270

Vigna Savi 106, 123

vexillata (L.) A. Rich. 123
VIOLACEAE 69
Viola L. 69

batonicifolia Smith 70
biflora L. 70
pitosa DC. 70
VITACEAE 99
Waldhemia Kar. & Kir. 189, 225
tomentosa (Decne.) Regel 225
Wikstroemia Endl. 310, 311
canescens Meissn. 311
WOODSIACEAE 436
Woodsia R. Br_ 436
¢ycloloba Hand.-Maz. 436
clongata Hook. 437
ZINGIBERACEAE 354
Ziziphus Mill, 98, 99
mauritiana Lamk. 99



